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DISSERTATION    SECOND. 


PART  I. 


In  conformity  to  the  plan  which  has  been  traced  and  executed  with  so  much  ability  in 
the  First  Dissertation,  I  am  now  to  present  the  reader  with  an  historical  sketch  of  the 
principal  discoveries  made  in  Natural  Philosophy,  from  the  revival  of  letters  down  to  the 
present  time.  In  entering  on  this  task,  and  on  looking  at  the  instructive  but  formidable 
model  already  set  before  me,  I  should  experience  no  small  solicitude,  did  I  not  trust  that 
the  subject  of  which  I  am  to  speak,  in  order  to  be  interesting,  needs  only  to  be  treated 
with  clearness  and  precision.  These  two  requisites  I  will  endeavour  to  keep  steadily  in 
view. 

In  the  order  which  I  am  to  follow,  I  shall  be  guided  solely  by  a  regard  to  the  subser- 
viency of  one  science  to  the  progress  of  another,  and  to  the  consequent  priority  of  the 
former  in  the  order  of  regular  study.  For  this  reason,  the  history  of  the  pure  Mathe- 
matics will  be  first  considered,  as  that  science  has  been  one  of  the  two  principal  instru- 
ments applied  by  the  modems  to  the  advancement  of  natural  knowledge.  The  other 
instrument  is  Experience  ;  and,  therefore,  the  principles  of  the  inductive  method,  or  of  the 
branch  of  Ix^c  which  teaches  the  application  of  experiment  and  observation  to  the  inter- 
pretation of  nature,  must  be  the  second  object  of  inquiry ;  and  in  this  article  I  shall  give 
an  account  of  Bacon's  Philosophy,  as  applied  to  Physical  investigation.  After  these  two 
lectionsy  which  may  in  some  measure  be  considered  as  introductory,  I  am  to  treat  of  Na- 
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tural  Philosophy,  under  the  divisions  of  Mechanics,  Astronomy,  and  Optics.  Under  the 
general  denomination  of  Mechanics  I  include  the  Theory  of  Motion,  as  applied  not  only 
to  solids^  but  to  fluids,  both  incompressible  and  elastic.  Optics  I  have  placed  after  Astro- 
nomy,  because  the  discoveries  in  Mechanics  have  much  less  affected  the  progress  of  the 
former  of  these  sciences  than  of  the  latter.  To  these  will  succeed  a  sixth  division,  contain- 
ing the  laws  of  the  three  unknown  substances,  if,  indeed,  they  may  be  called  substances^ 
— Heat,  Electricity,  and  Magnetism.  These,  though  very  different,  agree  in  some  gene- 
ral characters.  They  penneate  all  substances,  though  not  with  the  same  facility ;  and,  if 
other  bodies  had  been  formed  in  the  same  manner  with  them,  the  idea  of  impenetrability 
would  never  have  been  suggested  to  the  mind.  They  seem  to  receive  motion,  without 
taking  any  away  from  the  body  which  communicates  it }  so  that  they  can  hardly  be  con- 
sidered as  inert.  Two  of  them.  Heat  and  Electricity,  are  perceived  by  the  sense  of  touch  ; 
but  the  impression  which  they  make  does  not  convey  an  idea  of  resistance.  The 
third  is  not  perceived  by  touch  ;  and,  therefore,  all  the  three  might  be  denominated  im- 
palpable substances.  If  they  have  any  gravity,  it  cannot  be  appreciated  ;  and,  for  these 
reasons,  had  it  not  too  paradoxical  an  appearance,  we  might  class  them  together  as  mafe- 
rial,  but  incorporeal  substances.  We  know,  indeed,  nothing  of  them  but  as  powers,  trans- 
ferable from  one  body  to  another ;  and  it  is  in  consequence  of  this  laat  circumstance  alone 
that  they  are  entitled  to  the  name  of  substances. 

Though  the  general  design  of  this  historical  sketch  extends  from  the  revival  of 
letters  to  the  beginning  of  the  nineteenth  century,  I  shall,  in  the  present  Part,  confine 
myself  entirely,  as  has  been  done  in  the  £rst  Discourse,  to  the  period  preceding  the  end 
of  the  seventeenth  century,  or,  more  precisely,  to  that  preceding  the  invention  of  the  flux- 
ionary  calculus,  and  the  discovery  of  the  principle  of  gravitation  ;r— one  of  the  most  remark- 
able epochas,  without  doubt,  in  the  history  pf  human  knowledge. 


Section  L 

MATHEMATICS. 

1.  Geometry. 

The  great  inheritance  of  mathematical  Jmowledge  which  the  ancients  bequeathed  to  po- 
sterity could  not,  on  the  revival  of  learning,  be  immediately  taken  possession  of,  nor  could 
even  its  existence  be  discovered,  but  by  degrees.    Though  the  study  of  the  Mathematics 
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had  never  been  entirely  abandoned,  it  had  been  reduced  to  matters  of  very  simple  and  easy 
oomprehension,  such  as  were  merely  subservient  to  practice.  There  had  been  men  who 
could  compute  the  area  of  a  triaugle,  draw  a  meridian  line,  or  even  construct  a  sun-dial,  in 
the  worst  of  times;  but  between  such  skill,  and  the  capacity  to  understand  or  the  taste  to 
relish,  the  demonstrations  of  Euclid,  ApoIIonius,  or  Archimedes,  there  was  a  great  inter- 
val, and  many  difficulties  were  to  be  overcome,  for  which  much  time,  and  much  siibsidi- 
aiy  knowledge,  were  necessary.  The  repositories  of  the  ancient  treasures  were  to  be  open- 
ed, and  made  accessible  ;  the  knowledge  of  the  languages  was  to  be  acquired ;  the  manu- 
scripts were  to  be  decyphered ;  and  the  skill  of  the  grammarian  and  the  critic  were  to  pre- 
cede, in  a  certain  degree,  that  of  the  geometrician  or  the  astronomer.  The  obligations 
which  we  have  to  those  who  undertook  this  laborious  and  irksome  task,  and  who 
rescued  the  ancient  books  from  the  prisons  to  which  ignorance  and  barbarism  had  c<m- 
deoEmed  them,  and  from  the  final  destruction  by  which  they  must  soon  have  been  overtaken, 
are  such  as  we  can  never  sufficiently  acknowledge ;  and,  indeed,  we  shall  never  know  even  the 
names  of  many  of  the  benefactors  to  whom  our  thanks  are  due.  In  the  midst  of  the  wars, 
the  confusion,  and  bloodshed,  which  overwhelmed  Europe  during  the  middle  ages,  the  re* 
ligious  houses  and  monasteries  affi^rded  to  the  remains  of  ancient  learning  an  asylum,  which 
a  salutary  prejudice  forced  even  the  most  lawless  to  respect ;  and  the  authors  who  have 
given  the  best  account  of  the  revival  of  letters,  agree  that  it  is  in  a  great  measure  to  those 
establishments  that  we  owe  the  safety  of  the  books  which  have  kept  alive  the  scientific  and 
literary  attainments  of  Greece  and  Rome. 

The  study  of  the  remains  of  antiquity  gradually  produced  men  of  taste  and  intelligence, 
who  were  able  to  correct  the  faults  of  the  manuscripts  they  copied,  and  to  exjdain  the  dif* 
ficulties  of  the  authors  they  translated.  Such  were  Pnrbach,  Regiomontanus,  Commnn- 
dine,  Maurolycus,  and  many  others.  By  their  means,  the  writings  of  Euclid,  Archi- 
medes, Apollcmius,  Ptolemy,  and  Pappus,  became  known  and  accessible  to  men  of 
science.  Arabia  contributed  its  share  towards  this  great  renovation,  and  from  the  language 
of  that  country  was  derived  the  knowledge  of  many  Greek  books,  of  the  originals  of  which, 
some  were  not  found  till  long  afterwards,  and  others  have  never  yet  been  discovered. 

In  nothing,  perhaps,  is  the  inventive  and  el^ant  genius  of  the  Greeks  better  exem- 
plified than  in  their  geometry.  The  elementary  truths  of  thi^  science  were  connected  by 
Euclid  into  one  great  chain,  beginning  from  the  axioms,  and  extending  to  the  properties 
of  the  five  regular  solids ;  the  whole  digested  into  such  admirable  order,  and  explained 
with  such  clearness  and  precision,  that  no  similar  work  of  superior  excellence  has  appeared, 
even  in  the  present  advanced  state  of  mathematical  science. 
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Archimedes  had  assailed  the  more  difficult  problems  of  geometry,  and  by  means  of  the 
method  of  Exhaustions,  had  demonstrated  many  curious  and  important  theorems,  with  re- 
gard to  the  lengths  and  areas  of  curves,  and  the  contents  of  solids.  The  same  great  geo- 
meter had  given  a  beginning  to  physico-mathematical  science,  by  investigating  several  pro- 
positions, and  resolving  several  problems  in  Mechanics  and  Hydrostatics. 

ApoUonius  had  treated  of  the  Conic  Sections, — ^the  Curves  which,  after  the  circle,.,are 
the  most  simple  and  important  in  geometiy ;  and,  by  his  elaborate  and  profound  re- 
searches, had  laid  the  foundation  of  discoveries  which  were  to  illustrate  very  distant  ages. 

Another  great  invention,  the  Geometrical  Analysis,  ascribed  very  generally  to  the  Pla- 
tonic school,  but  most  successfully  cultivated  by  the  geometer  just  named,  is  one  of  the 
most  ingenious  and  beautiful  contrivances  in  the  mathematics.     It  is  a  method  of  discover- 
ing truth  by  reasoning  concerning  things  unknown,  or  propositions  merely  supposed,  as  if 
the  one  were  given,  or  the  other  were  really  true.     A  quantity  that  is  unknown,  is  only  to 
be  found  from  the  relations  which  it  bears  to  quantities  that  are  known.    By  reasoning  on 
these  relations,  we  come  at  last  to  some  one  so  simple,  that  the  thing  sought  is  thereby  de- 
termined.    By  this  analytical  process,  therefore,  the  thing  required  is  discovered,  and  we 
are  at  the  same  time  put  in  possession  of  an  instrument  by  which  new  truths  may  be  found 
out,  and  which,  when  skill  in  using  it  has  been  acquir^  by  practice,  may  be  applied  to  an 
unlimited  extent. 

A  similar  process  enables  us  to  discover  the  demonstrations  of  propositions,  supposed  to 
be  true,  or,  if  not  true,  to  discover  that  they  are  false. 

This  method,  to  the  consideration  of  which  we  shall  again  have  an  opportunity  of  re- 
turning, was  perhaps  the  most  valuable  part  of  the  ancient  mathematics,  inasmuch  as  a 
method  of  discovering  truth  is  more  valuable  than  the  truths  it  has  already  discovered. 
Unfortunately,  however,  the  fragments  containing  this  precious  remnant  had  suffered  more 
from  the  injuries  of  time  than  almost  any  other. 

In  the  fifteenth  century,  Regiomontanus,  already  mentioned,  is  the  mathematician  who 
holds  the  highest  rank.  To  him  we  owe  many  translations  and  commentaries,  together 
with  several  original  and  valuable  works  of  his  own.  Trigonometry,  which  had  never  been 
known  to  the  Greeks  as  a  separate  science,  and  which  took  that  form  in  Arabia,  advanced, 
in  the  hands  of  Regiomontanus,  to  a  great  degree  of  perfection,  and  approached  very  near 
to  the  condition  which  it  has  attained  at  the  present  day.  He  also  introduced  the  use  of 
decimal  fractions  into  arithmetic,  and  thereby  gave  to  that  scale  its  full  extent,  and  to 
numerical  computation  the  utmost  degree  of  simplicity  and  enlargement  which  it  seems 
capable  of  attaining. 
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This  eminent  man  was  cut  off  in  the  prime  of  life ;  and  his  untimely  death,  says  Mr 
Smithy  amidst  innumerable  projects  for  the  advancement  of  science,  is  even  at  this  day  a 
matter  of  r^ret. '  He  was  buried  in  the  Pantheon  at  Rome  ;  and  the  honours  paid  to 
him  at  his  death  prove  that  science  had  now  become  a  distinction  which  the  great  were 
diqwsed  to  recognise. 

Werner,  who  lived  in  the  end  of  this  century,  is  the  first  among  the  modems  who  ap« 
pears  to  have  been  acquainted  with  the  geometrical  analysis.     His  writings  are  very 
rsie,  and  I  have  never  had  an  opportunity  of  examining  them.     What  I  here  assert  is 
on  the  authority  of  Montucla,  whose  judgment  in  this  matter  may  be  safely  relied  on,  as 
he  has  shown,  by  many  instances,  that  he  was  well  acquainted  with  the  nature  of  the  ana- 
lysis referred  to.     It  is  not  a  little  remarkable  that  Werner  should  have  understood  this 
subject,  when  we  find  many  eminent  mathematicians,  long  after  his  time,  entirely  unac- 
quainted with  it,  and  continually  expressing  their  astonishment  how  the  ancient  geometers 
found  out  those  simple  and  elegant  constructions  and  demonstrations,  of  which  they  have 
given  80  many  examples.     In  the  days  of  Werner,  there  was  no  ancient  book  known  ex- 
cept the  Data  of  Euclid,  from  which  any  information  concerning  the  geometrical  analysis 
could  be  collected  ;  and  it  is  highly  to  his  credit,  that,  without  any  other  help,  he  should 
have  come  to  the  knowledge  of  a  method  not  a  little  recondite  in  its  principles,  and  among 
the  finest  inventions  either  of  ancient  or  of  modem  science.     Wemer  resolyed,  by  means 
of  it,  Archimedes's  problem  of  cutting  a  sphere  into  two  segments,  having  a  given  ratio 
to  one  another.     He  proposed  also  to  translate,  from  the  Arabic,  the  work  of  Apollonius» 
entitled  Sectio  RationiSf  rightly  judging  it  to  be  an  elementary  work  in  that  analysis, 
and  to  come  next  after  the  Data  of  Euclid.  * 

Benedetto,  an  Italian  mathematician,  appears  also  to  have  been  very  early  acquainted 
with  the  principles  of  the  same  ingenious  method,  as  he  published  a  book  on  the  geome- 
trical analysis  at  Turin  in  1585. 

Maurolycus  of  Messina  flourished  in  the  middle  of  the  sixteenth  century,  and  is  justly 
r^arded  as  the  first  geometer  of  that  age.  Beside  furnishing  many  valuable  translations 
and  commentaries,  he  wrote  a  treatise  on  the  conic  sections,  which  is  highly  esteemed.  He 
endeavoured  also  to'restore  the  fifth  book  of  the  conies  of  ApoUonius,  in  which  that  geo* 
meter  treated  of  the  maahna  and  minima  of  the  conic  sections.     His  writings  all  indicate 


'  Hiaory  of  Astronomy^  p.  90.     Regiomontanus  was  bom  in  1456,  and  died  in  1496. 
*  See  Montucla,  Vol.  I.  p.  581. 
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a  man  of  clear  conceptions,  and  of  a  strong  understanding ;  though  he  is  taxed  with  hav« 
ing  dealt  in  astrol<^ical  prediction. 

In  the  early  part  of  the  seventeenth  century,  Cavalleri  was  particularly  distinguished, 
and  made  an  advance  in  the  higher  geometry,  which  occupies  the  middle  place  between 
the  discoveries  of  Archimedes  and  those  of  Newton. 

For  the  purpose  of  determining  the  lengths  and  areas  of  curves,  and  the  contents  of 
solids  contained  within  curve  superficies,  the  ancients  had  invented  a  method,  to  which  the 
name  of  Exhaustions  has  been  given  ;  and  in  nothing,  perhaps,  have  they  more  displayed 
their  powers  of  mathematical  invention. 

Whenever  it  is  required  to  mea6iu*e  the  ^pace  bounded  by  curve  lines,  the  length  of  a 
curve,  or  the  solid  contained  within  a  curve  superficies,  the  investigation  does  not  fall  with- 
in the  range  of  elementary  geometry.  Rectilineal  figures  are  compared,  on  the  principle 
of  superposition,  by  help  of  the  notion  of  equality  which  is  derived  from  the  coincidence 
of  magnitudes  both  similar  and  equal.  Two  rectangles  of  equal  bases  and  equal  altitudes 
are  held  to  be  equal,  because  they  can  perfectly  coincide.  A  rectangle  and  an  oblique 
angled  parallelogram,  having  equal  bases  and  altitudes,  are  shown  to  be  equal,  because  the 
same  triangle,  taken  from  the  rectangle  on  one  side,  and  added  to  it  on  the  other,  converts 
it  into  the  parallel(^ram  ;  and  thus  two  magnitudes  which  are  not  similar,  are  shown  to 
have  equal  areas.  In  like  manner,  if  a  triangle  and  a  parallelogram  have  the  same  base 
and  altitude,  the  triangle  is  shown  to  be  half  the  parallelogram ;  because,  if  to  the  triangle 
there  be  added  another,  similar  and  equal  to  itself^  but  in  the  reverse  position,  the  two  to- 
gether will  compose  a  parallelogram,  having  the  same  base  and  altitude  with  the  given  tri- 
angle. The  same  is  true  of  the  comparison  of  all  other  rectilineal  figures  ;  and  if  the 
reasoning  be  carefully  analyzed,  it  will  always  be  found  to  be  reducible  to  the  primitive  and 
original  idea  of  equality,  derived  from  things  that  coincide  or  occupy  the  same  space  } 
that  is  to  say,  the  areas  which  are  proved  equal  are  always  such  as,  by  the  addition  or 
subtraction  of  equal  and  similar  parts,  may  be  rendered  capable  of  coinciding  with  one 
another. 

This  principle,  which  is  quite  general  with  respect  to  rectilineal  figures,  must  fail,  when  we 
would  compare  curvilineal  and  rectilineal  spaces  with  one  another,  and  make  the  latter  serve 
as  measures  of  the  former,  because  no  addition  or  subtraction  of  rectilineal  figures  can  ever 
produce  a  figure  which  is  curvilineal.  It  is  possible,  indeed,  to  combine  curvilineal 
figures,  so  as  to  produce  one  that  is  rectilineal ;  but  this  principle  is  of  very  limited  extent ; 
it  led  to  the  quadrature  of  the  luntdcp  of  Hippocrates,  but  has  hardly  furnished  any  other 
result  whic)^  can  be  considered  as  valuable  in  science* 
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In  the  difficulty  to  which  geometers  were  thus  reduced,  it  might  occur,  that,  by  in- 
scribing a  rectilineal  figure  within  a  curve,  and  circumscribing  another  round  it,  two  limits 
could  be  obtained,  one  greater  and  the  other  less  than  the  area  required.  It  was  also  evi- 
dent* that,  by  increasing  the  number,  and  diminishing  the  sides  of  those  figures,  the  two 
limits  might  be  brought  continually  nearer  to  one  another,  and  of  course  nearer  to  the  cur- 
vilinear area,  which  was  always  intermediate  between  them.  In  prosecuting  this  sort  of 
^proxhnati<m,  a  result  was  at  length  found  out,  which  must  have  occasioned  no  less 
soiprise  than  delight  to  the  mathematician  who  first  encountered  it.  The  result  I  mean 
is,  that,  when  the  smes  of  inscribed  figures  was  continually  increased,  by  multiplying  the 
number  of  the  sides,  and  diminishing  their  size,  there  was  an  assignable  rectilineal  area,  to 
which  they  continually  approached,  so  as  to  come  nearer  it  than  any  difference  that  could 
be  supposed.  Hie  same  limit  would  also  be  observed  to  belong  to  the  circumscribed 
figures,  and  therefore  it  could  be  no  other  than  the  curvilineal  area  required* 

It  appears  to  have  been  to  Archimedes  that  a  truth  of  this  sort  first  occurred,  when  he 
found  that  two-thirds  of  the  rectan^e,  under  the  ordinate  and  abscissa  of  a  parabola,  was  a 
limit  always  greater  than  the  inscribed  rectilineal  figure,  and  less  than  the  circumscribed. 
In  some  other  curves,  a  similar  conclusion  was  found,  and  Archimedes  contrived  to  show 
that  it  was  impossible  to  suppose  that  the  area  of  the  curve  could  differ  from  the  said  limit, 
without  admitting  that  the  circumscribed  figure  might  become  less,  or  the  insciibed  figure 
greater  than  the  curve  itself.  The  method  of  Exhaustions  was  the  name  given  to  the  in- 
direct demonstrations  thus  formed.  Though  few  things  more  ingenious  than  this  method 
have  been  devised,  and  though  nothing  could  be  more  conclusive  than  the  demonstrations 
resulting  from  it,  yet  it  laboured  under  two  very  considerable  defects.  In  the  first  place, 
the  process  by  which  the  demonstration  was  obtained  was  long  and  difficult ;  and,  in  the 
second  place,  it  was  indirect,  giving  no  insight  into  the  principle  on  which  the  investiga- 
tion was  founded.  Of  consequence,  it  did  not  enable  one  to  find  out  similar  demonstra- 
tions, nor  increase  one's  power  of  making  more  discoveries  of  the  same  kind.  It  was  a  de- 
monstration purely  synthetical,  and  required,  as  all  indirect  reasoning  must  do,  that  the 
conclusion  should  be  known  before  the  reasoning  is  begun.  A  more  compendious,  and  a 
m(H^  analytical  method,  was  therefore  much  to  be  vnshed  for,  and  was  an  improvement, 
whidi,  at  a  moment  when  the  field  of  mathematical  science  was  enlarging  so  fiist,  seemed 
pardcularly  to  be  required. 

CavaDeri,  bom  at  Milan  in  the  year  1598,  is  the  person  by  whom  this  great  improvement 
i«as  made.  The  princijde  on  which  he  proceeded  was,  that  areas  may  be  considered  as 
loade  up  of  an  infinite  number  of  parallel  lines ;  solids  of  an  infinite  number  of  parallel 
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planes ;  and  even  lines  themselves,  whether  curve  or  straight,  of  an  infinite  number  of 
points.  The  cubature  of  a  solid  being  thus  reduced  to  the  summation  of  a  series  of  planes, 
and  the  quadrature  of  a  curve  to  the  summation  of  a  series  of  ordinates,  each  of  the  investi- 
gations was  reduced  to  something  more  simple.  It  added  to  this  simplicity  not  a  little, 
that  the  sums  of  series  are  often  more  easily  found,  when  the  number  of  terms  is  infinitely 
great,  than  when  it  is  finite,  and  actually  assigned. 

It  appears  that  a  tract  on  stereometry,  written  by  Kepler,  whose  name  will  hereafter  be 
often  mentioned,  first  led  Cavalleri  to  take  this  view  of  geometrical  magnitudes.  In  that 
tract,  which  was  published  in  1615,  the  measurement  of  many  solids  was  proposed,  which 
had  not  before  faUen  under  the  consideration  of  mathematicians.  Such,  for  example,  was 
that  of  the  solids  generated  by  the  revolution  of  a  curve,  not  about  its  axis,  but  about  any 
line  whatsoever.  Solids  of  that  kind,  on  account  of  their  affinity  with  the  figure  of  casks, 
and  vessels  actually  employed  for  containing  liquids,  appeared  to  Kepler  to  offer  both 
curious  and  useftd  subjects  of  investigation.  There  were  no  less  than  eighty*four  such 
solids,  which  he  proposed  for  the  consideration  of  mathematicians.  He  was,  however,  himself 
unequal  to  the  task  of  resolving  any  but  a  small  number  of  the  simplest  of  these  problems. 
In  these  solutions,  he  was  bold  enough  to  introduce  into  geometry,  for  t)ie  first  time,  the 
idea  of  infinitely  great  and  infinitely  smaU  quantities,  and  by  this  apparent  departure  from 
the  rigour  of  the  science,  he  rendered  it  in  fact  a  most  essential  service.  Kepler  conceived 
a  circle  to  be  composed  of  an  infinite  number  of  triangles,  having  their  common  vertex  in 
the  centre  of  the  circle,  and  their  infinitely  small  bases  in  the  circumference.  It  is  to  be 
remarked,  that  Galileo  had  also  introduced  the  notion  of  infinitely  small  quantities,  in  his 
first  dialogue,  De  Mechanica,  where  he  treats  of  a  cylinder  cut  out  of  a  hemisphere  ; 
and  he  has  done  the  same  in  treating  of  the  acceleration  of  falling  bodies.  Cavalleri  was 
the  friend  and  disciple  of  Galileo,  but  much  more  profound  in  the  mathematics.  In  his 
hands  the  idea  took  a  more  regular  and  systematic  form,  and  was  explained  in  his  work  on 
indivisibles,  published  in  1635* 

The  rule  for  summing  an  infinite  series  of  terms  in  arithmetical  progression  had  been 
long  known,  and  the  application  of  it  to  find  the  area  of  a  triangle,  according  to  the  method 
of  indivisibles,  was  a  matter  of  no  difficulty.  The  next  step  was,  supposing  a  series  of  lines 
in  arithmetical  progression,  and  squares  to  be  described  on  each  of  them,  to  find  what  ratio 
the  sum  of  all  these  squares  bears  to  the  greatest  square,  taken  as  often  as  there  are  terms 
in  the  progression.  Cavalleri  showed,  that  when  the  number  of  terms  is  infinitely  great, 
the  first  of  these  sums  is  just  one-third  of  the  second.  This  evidently  led  to  the  cubature 
of  many  solids. 


mm 
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nroeeeding  one  step  farther,  be  sought  for  the  sura  of  the  cubes  of  the  same  lines,  and 
fcaiid  it  to  be  one^fourth  of  the  greatest,  taken^as  oflen  as  there  are  terms  ;  and,  continuing 
this  invest^atioD,  he  was  able  to  assign  the  sum  of  the  nth  powers  of  a  series  m  arithmetical 
progression,  supposing  always  the  difference  of  the  terms  to  be  infinitely  small,  and  their 
number  to  be  infinitely  great.     The  number  of  curious  results  obtained  from  these  investi- 
gations  may  be  easily  conceived.     It  gave,  oyer  geometrical  problems  of  the  higher  class^ 
the  same  power  which  the  integral  calculus,  or  the  inverse  method  of  fluxions  does,  in  the 
ease  when  the  exponent  of  the  variable  quantity  is  an  int^r.    The  method  of  indivisibles^ 
however,  vras  not  without  di£Sculties,  and  could  not  but  be  liable  to  objection,  with  those 
accustomed  to  the  rigorous  exactness  of  the  ancient  geometry.     In  strictness,  lines,  how- 
ever multiplied,  can  never  make  an  area,  or  any  thing  but  a  line  ;  nor  can  areas,  however 
diey  may  be  added  together,  compose  a  solid,  or  any  thing  but  an  area.     This  is  certainly. 
tra^  and  yet  the  conclusions  of  Cavalleri,  deduced  on  a  contrary  supposition,  are  true  also. 
Tbia  happened,  because,  though  the  suppositions  that  a  certain  series  of  lines,  infinite  in 
number,  and  contiguous  to  one  another,  may  compose  a  certain  area,  and  that  another 
series  Buqr  compose  another  area,  are  neither  of  them  true ;  yet  is  it  strictly  true,  that  the 
one  of  these  areas  must  haye  to  the  other  the  same  ratio  which  the  sum  of  the  one  series  of 
lines  has  to  the  sum  of  the  other  series.     TfauSj  it  is  the  ratios  of  the  areasr  and  not  the 
areas  abscrfutely  considered,  which  are  determined  fay  the  reasonings  of  Cavalleri }  and  that 
tins  defeormiiiatioD  of  their  ratios  is  quite  aoeurate,  can  yery  readily  be  demonstrated  by  the 
method  of  exhaostions. 

Hie  mefiiod  of  indivisibles,  from  the  great  facility  with  which  it  could  be  managed, 
famished  a  most  ready  method  of  ascertaining  the  ratios  of  areas  and  solids  to  one  ano- 
ther,  and,  therefore,  scarcely  seems  to  deserve  the  epithet  which  Nevrton  himself  be- 
rtows  upon  it,  of  involving  in  its  conceptions  something  harsh^  {durum^)  and  not  easy  to 
be  admitted.  It  was  the  doctrine  of  infinitely  small  quantkies  carried  to  the  extreme, 
and  gave  at  once  the  result  of  an  infinite  series  of  successive  i^iproximations.  Nothing, 
perhaps,  more  ingenious,  and  certainly  nothing  more  happy,  ever  was  contrived,  than  to 
arrive  at  the  conclusion  of  all  these  approximations,  without  going  through  the  approxi- 
mations  themselves.  This  is  the  purpose  served  by  introducing  into  mathematics  the  con- 
aideradon  of  quantities  infinitely  small  in  size,  and  infinitely  great  in  number;  ideas 
which,  however  inaccurate  they  may  seem,  yet,  when  carefully  and  analogically  reasoned 
upon,  haye  neyer  led  into  error. 

Geometry  owes^to  Cavalleri,  not  only  the  general  method  just  described,  but  many  par- 
tieular  theorems,  which  that  method  was  the  instrument  of  discovering.  «  Among  these  is 

niSS.  n.  PART  I.  B 


10  SECOND  DISSEETATIOV. 

the  very  remarkable  proposition,  that  as  four  right  angles^  to  the  cm  ess  of  the  three  angks 
of  any  spherical  triangle,  above  two  right  angles,  so  is  the  superficies  of  the  hemisphere  to 
the  area  of  the  triangle.  At  that  time,  however,  science  was  advancing  so  fast,  and  the 
human  mind  was  everywhere  expanding  itself  with  so  much  energy,  that  the  same  dis- 
covery was  likely  to  be  made  by  more  individuals  than  one  at  the  same  time.  It  was 
not  known  in  Italy  in  1632,  when  this  determination  of  the  area  of  a  spherical  triangle 
was  given  by  Cavalleri,  that  it  had  been  published  three  years  before  by  Albert  Girard^  a 
mathematician  of  the  Low  Countries,  of  whose  inventive  powers  we  shall  soon  have  more 
occasion  to  speak. 

llie  Cycloid  afforded  a  number  of  problems,  well  calculated  to  exercise  the  proficients 
in  the  geometry  of  indivisibles,  or  of  infinites.     It  is  the  curve  described  by  a  point  in  the 
circumference  of  a  circle,  while  the  circle  itself  rolls  in  a  straight  line  along  a  plane.     It 
is  not  quite  certain  when  this  curve,  so  remarkable  for  its  curious  properties,  and  for  the 
place  which  it  occupies  in  the  history  of  geometry,  first  drew  the  attention  of  mathemati- 
cians.    In  the  year  l639i  Galileo  informed  his  friend  Torricelli,  that,  forty  years  before 
that  time,  he  had  thought  of  this  curve,  on  account  of  its  shape,  and  the  graceful  form  it 
would  give  to  arches  in.  architecture.     The  same  philosopher  had  endeavoured  to  find  the 
area  of  the  cycloid ;  but  though  he  was  one  of  those  who  first  introduced  the  consideration 
of  infinites  into  geometry,  he  was  not  expert  enough  in  the  use  of  that  doctrine,  to  be 
abSe  to  resolve  this  problem.     It  is  still  more  extraordinary,  that  the  same  problem  proved 
too  difficult  for  Cavalleri,  though  he  certainly  was  in  complete  possession  of  the  principles 
by  which  it  was  to  be  resolved.     It  is,  however,  not  easy  to  determine  whether  it  be  to 
Torricelli,  the  scholar  of  Cavalleri,  and  his  successor  in  genius  and  talents,  or  to  Roberval^ 
a  French  mathematician  of  the  same  p^iod,  and  a  man  also  of  great  originality  and  inven- 
tion, that  science  is  indebted  for  the  first  quadrature  of  the  cycloid^  or  the  proof  that  its 
area  is  three  times  that  of  its  generating  circle.     Both  these  mathematicians  laid  claim  to 
it.     The  French  and  Italians  each  took  the  part  of  their  own  countryman  ;  and  in  their 
zeal  have  so  perplexed  the  question,  that  it  is  hard  to  say  on  which  side  the  truth  is  to  be 
found.    Torricelli,  however,  was  a  man  of  a  mild,  amiable,  and  candid  disposition ;  Ro- 
berval  of  a  temper  irritable,  violent,  and  envious ;  so  that,  in  as  &r  as  the  testimony  of 
the  individuals  themselves  is  concerned,  there  is  no  doubt  which  ought  to  preponde- 
rate.    They  had  both  the  skill  and  talent  which  fitted  them  for  this,  or  even  for  more 
difficult  researches. 

The  other  properties  of  this  curve,  those  that  respect  its  tangents,  it;  length,  its  curva- 
ture, &c.  exercised  the  ingenuity,  not  only  of  the  geometers  just  mentioned,  but  of  Wren, 
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Wallis,  Huygens,  and,  even  after  the  invention  of  the  integral  calculus,  of  Newton,  Leib- 
nitz, and  Bernoulli. 

Roberval  also  improved  the  method  of  quadratures  invented  by  Cavalleri,  and  extended 
his  solutions  to  the  case,  when  the  powers  of  the  terms  in  the  arithmetical  progression  of 
which  the  sum  was  to  be  found  were  fractional ;  and  Wallis  added  the  case  when  they 
were  negative.  Fermat,  who,  in  his  inventive  resources,  as  well  as  in  the  correctness  of  his 
mathematical  taste, '  yielded  to  none  of  his  contemporaries,  applied  the  consideration  of 
infinitely  small  quantities  to  determine  the  maantna  and  minima  of  the  ordinates  of 
curves,  as  also  their  tangents.  Barrow,  somewhat  later,  did  the  same  in  England.  After- 
wards the  geometry  of  infinites  fell  into  the  hands  of  Leibnitz  and  Newton,  and  acquired 
that  new  character  which  marks  so  distinguished  an  era  in  the  mathematical  sciences. 


3.  Algebra. 

It  was  not  from  Greece  alone  that  the  light  proceeded  which  dispelled  the  darkness  of 
the  middle  ages ;  for,  with  the  first  dawn  of  that  light,  a  mathematical  science,  of  a  name 
and  character  unknown  to  the  geometers  of  antiquity,  was  received  in  Europe  from  Ara- 
bia. As  early  as  the  beginning  of  the  thirteenth  century,  Leonardo,  a  merchant  of  Pisa, 
having  made  frequent  visits  to  the  East,  in  the  course  of  commercial  adventure,  returned 
to  Italy  enriched  by  the  traffic,  and  instructed  by  the  science  of  those  countries.  He 
brought  with  him  the  knowledge  of  Algebra ;  and  a  late  writer  quotes  a  manuscript  of 
his,  bearing  the  date  of  1202,  and  another  that  of  1228.  *  The  importation  of  Algebra 
kito  Europe  is  thus  carried  back  nearly  200  years  farther  than  has  generally  been  suppos- 
ed, for  Leonardo  has  been  represented  as  flourishing  in  the  end  of  the  fourteenth  century, 
instead  of  the  very  beginning  of  the  thirteenth.  It  appears  by  an  extract  from  his  manu- 
script, published  by  the  above  author,  that  his  knowledge  of  Algebra  extended  as  far  as 
quadratic  equations.  The  language  was  very  imperfect,  corresponding  to  the  infancy  of 
the  science ;  the  quantities  and  the  operations  being  expressed  in  words,  with  the  help  on- 
ly of  a  few  abbreviations.  The  rule  for  resolving  quadratics  by  completing  the  square,  is 
demonstrated  geometrically. 

Though  Algebra  was  brought  into  Europe  from  Arabia,  it  is  by  no  means  certain  that 


^  He  also  was  very  skilful  in  the  geometric  analysis,  and  seems  to  have  more  thoroughly  imbibed  the  spi* 
rit  of  that  ingenious  invention  than  any  of  the  modems  before  HaUey. 
f  M.  Cossali  of  Pisa,  in  a  Tract  on  the  Origin  of  Algebra,  1797. 
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this  last  is  its  native  countiy.  There  is,  indeed,  reason  to  think  that  its  invention  must 
be  sought  for  much  farther  to  the  East,  and  probably  not  nearer  than  Indostan.  We  are 
assured  by  the  Arabian  writers,  that  Mahomet  Ben  Musa  of  Chorasan,  distinguished  for 
his  mathematical  knowledge,  travelled,  about  the  year  9^9>  into  India,  for  the  purpqse  of 
receiving  farther  instruction  in  the  science  which  he  cultivated.  It  is  likewise  certain, 
that  some  books,  which  have  lately  been  brought  from  India  into  this  country,  treat  of  al« 
gebra  in  a  manner  that  has  every  appearance  of  originality,  or  at  least  of  being  derived 
from  no  source  with  which  we  are  at  all  acquainted. 

Before  the  time  of  Leonardo  of  Pisa,  an  important  acquisition,  also  from  the  East,  had 
greatly  improved  the  science  of  arithmetic.  This  was  the  use  of  the  Arabic  notation,  and 
the  contrivance  of  making  the  same  character  change  its  signification,  according  to  a  fixed 
rule,  when  it  changed  its  position,  being  increased  tenfold  for  every  place  that  it  advanced 
towards  the  left.  The  knowledge  of  this  simple  but  refined  artifice  was  learned  from  the 
Moors  by  Gerbert,  a  monk  of  the  Low  Countries,  in  the  tenth  century,  and  by  him  made 
known  in  Europe.  Gerbert  was  afterwards  Pope,  by  the  name  of  Silvester  the  Second  j 
but  from  that  high  dignity  derived  much  less  glory  than  from  having  instructed  his  coun« 
trymen  in  the  decimal  notation. 

Tlie  writings  of  Leonardo,  above  mentioned,  have  remained  in  manuscript ;  and  the 
first  printed  book  in  Algebra  is  that  of  Lucas  de  Burgo,  a  Franciscan^  who,  towards  the 
end  of  the  fifteenth  century,  travelled,  like  Leonardo,  into  the  East,  and  was  there  in« 
strueted  in  the  principles  of  algebra.  The  characters  employed  in  his  work,  as  in  those 
of  Leonardo,  are  mere  abbreviations  of  words.  The  letters  p  and  m  denote  plus  and  mi^ 
nus  ;  and  the  rule  is  laid  down,  that,  in  multiplication,  phis  into  mnus  gives  nUnuSt  but 
minus  into  minus  gives  plus.  Thus  the  first  appearance  of  Algebra  is  merely  that  of  a 
system  of  short-hand  writing,  or  an  abbreviation  of  common  language,  applied  to  the  so- 
lution of  arithmetical  problems.  It  was  a  contrivance  merely  to  save  trouble ;  and  yet  to 
this  contrivance  we  are  indebted  for  the  most  philosophical  and  refined  art  which  men 
have  yet  employed  for  the  expression  of  their  thoughts.  This  scientific  language,  there* 
fore,  like  those  in  common  use,  has  grown  up  slowly,  from  a  very  weak  and  imperfect 
state,  till  it  has  reached  the  condition  in  which  it  is  now  found. 

Though  in  all  this  the  modems  received  none  of  their  information  from  the  Greeks, 
yet  a  work  in  the  Greek  language,  treating  of  arithmetical  questions,  in  a  manner  that 
may  be  accounted  algebraic,  was  discovered  in  the  course  of  the  next  century,  and  given 
to  the  world,  in  a  Latin  translation,  by  Xylander,  in  1575.  This  is  the  work  of  Diophan- 
tus  of  Alexandria,  who  had  composed  thirteen  books  of  Arithmetical  Questions,  and  is  sup- 
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posed  to  have  flourished  about  150  years  after  the  Christian  era.  The  questions  he  re« 
solves  are  often  of  considerable  difficulty ;  and  a  great  deal  of  address  is  displayed  in 
stating  them,  so  as  to  bring  out  equations  of  such  a  form,  as  to  involve  only  one  power  of 
the  unknown  quantity.  The  expression  is  that  of  common  language,  abbreviated  and 
assisted  by  a  few  symbols.  The  investigations  do  not  extend  beyond  quadratic  equations ; 
they  are,  however,  extremely  ingenious,  and  prove  the  author  to  have  been  a  mati  of  talent* 
though  the  instrument  he  worked  with  was  weak  and  imperfect. 

The  name  <^  Cardan  is  famous  in  the  history  of  Algebra.  He  was  bora  at  Milan  in 
150 1 ,  and  was  a  man  in  whose  character  good  and  ill,  strength  and  weakness,  were  mixed 
up  in  singular  profusion.  With  great  talents  and  industry,  he  was  capricious,  inaineeret 
and  vain-glorious  to  excess.  Though  a  man  of  real  science,  he  professed  divination,  and 
was  such  a  believer  in  the  influence  of  the  stars,  that  he  died  to  accomplish  an  astrological 
prediction*  He  remains,  accordingly,  a  melancholy  {Hroof,  that  there  is  no  folly  or  weak- 
ness too  great  to  be  united  to  high  intellectual  attainments. 

Before  his  time  very  little  advance  had  been  made  in  the  solution  of  any  equations  hi^-* 
er  than  the  second  degree ;  except  that,  as  we  are  told,  about  the  year  1508,  Scipio 
Ferrei,  professor  of  mathematics  at  Bologna,  had  found  out  a  rule  for  resolving  one  of  the 
cases  of  cubic  equations,  which,  however,  he  cmicealed,  or  communicated  only  to  a  few  of 
his  scholars.  One  of  these,  Florido,  on  the  strength  of  the  secret  he  possessed,  agreeably 
to  a  practice  then  common  among  mathematicians,  challenged  Tartalea  of  Brescia,  to  con- 
tend with  him  in  the  sdution  of  algebraic  problems.  Florido  had  at  first  the  advantage ; 
but  Tartalea,  being  a  man  of  ingenuity,  soon  discovered  his  mle,  and  ^so  another  much 
more  general,  in  consequence  of  which,  he  came  off  at  last  victorious.  By  the  report  of  this 
victory,  the  curiosity  of  Cardan  was  strongly  excited ;  for,  though  he  was  himself  much 
versed  in  the  mathematics,  he  had  not  been  able  to  discover  a  method  of  resolving  equa- 
tions higher  than  the  second  degree.  By  the  most  earnest  and  importunate  solicitation, 
'  he  wrung  from  Tartalea  the  secret  of  his  rules,  but  not  till  he  had  bound  himself,  by  pro- 
mises and  oaths,  never  to  divulge  them.  Tartalea  did  not  communicate  the  demonstra- 
tions, which,  however.  Cardan  soon  found  out,  and  extended,  in  a  very  ingenious  and 
gystematic  manner,  to  all  cubic  equations  whatsoever.  Thus  possessed  of  an  important 
discovery,  which  was  at  least  in  a  great  part  his  own,  he  soon  forgot  his  promises  to  Tar- 
talea, and  published  the  whole  in  1545,  not  concealing,  however,  what  he  owed  to  the 
latter.  Though  a  proceeding,  so  directly  contrary  to  an  express  stipulation,  cannot  be 
defended,  one  does  not  much  regret  the  disaj^intment  of  any  man  who  would  make  a 
mystery  of  knowledge,  or  keep  his  discoveries  a  secret,  for  purposes  merely  selfish. 
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Thus  was  first  published  the  rule  which  still  bears  the  name  of  Cardan,  and  which,  at 
this  day,  marks  a  point  in  the  progress  of  algebraic  investigation,  which  all  the  efforts  of 
succeeding  analysts  have  hardly  been  able  to  go  beyond.  As  to  the  general  doctrine  of 
equations,  it  appears  that  Cardan  was  acquainted  both.with  the  negative  and  positive  roots, 
the  former  of  which  he  called  by  the  name  of  false  roots.  He  also  knew  that  the  num- 
ber  of  positive,  or,  as  he  called  them,  true  roots,  is  equal  to  the  number  of  the  changes  of 
the  signs  of  the  terms  j  and  that  the  coefficient  of  the  second  term  is  the  difference  be- 
tween the  sum  of  the  true  and  the  false  roots.  He  also  had  perceived  the  difficulty  of 
that  case  of  cubic  equations,  which  cannot  be  reduced  to  his  own  rule.  He  was  not  able 
to  overcome  the  difficulty,  but  showed  how,  in  all  eases,  an  approximation  to  the  roots 
might  be  obtained. 

There  is  the  more  merit  in  these  discoveries,  that  the  language  of  Algebra  still  rematxk- 
ed  very  imperfect,  and  consisted  merely  of  abbreviations  of  words.  Mathematicians  were 
then  in  the  practice  of  putting  their  rules  into  verse.  Cardan  has  given  his  a  poetical 
dress,  in  which,  as  may  be  supposed,  they  are  very  awkward  and  obscure ;  for  whatever 
assistance  in  this  way  is  given  to  the  memory,  must  be  entirely  at  the  expence  of  the  un- 
derstanding* It  is,  at  the  same  time,  a  proof  that  the  language  of  Algebra  was  very  im- 
perfect. Nobody  now  thinks  of  translating  an  algebraic  formula  into  verse ;  because,  if 
one  lias  acquired  any  familiarity  with  the  language  of  the  science,  the  formula  wiU  be 
more  easily  remembered  than  any  thing  that  can  be  substituted  in  its  room. 

Italy  was  not  the  only  country  into  which  the  algebraic  analysis  had  by  this  time  found 
its  way ;  in  Grermany  it  had  also  made  considerable  progress,  and  Stiphelius,  in  a  book 
of  Algebra,  published  at  Nuremberg  in  1544,  employed  the  same  numeral  exponents  of 
powers,  both  positive  and  negative,  which  we  now  use,  as  far  as  integer  numbers  are  con- 
cemed  ;  but  he  did  not  carry  the  solution  of  equations  farther  than  the  second  degree. 
He  introduced  the  same  characters  for  phis  and  minus  which  are  at  present  employed. 

Bobert  Recorde,  an  English  mathematician,  published  about  this  time,  or  a  few  years 
}ater,  the  first  English  treatise  on  Algebra,  and  he  there  introduced  the  same  sign  of  equa- 
lity which  is  now:  in  use. 

The  properties  of  algebraic  equations  were  discovered,  however,  very  slowly.  Pelitariust 
a  French  mathematician,  in  a  treatise  which  bears  the  date  of  1558,  is  the  first  who  ob- 
served that  the  root  of  an  equation  is  a  divisor  of  the  last  term  ;  and  he  remarked  also 
this  curious  property  of  numbers,  that  the  sum  of  the  cubes  of  the  natural  numbers  is  the 
square  of  the  sum  of  the  numbers  themselves. 

The  knowledge  of  the  solution  of  cubic  equations  was  still  confined  to  Italy. 


SECOND  DISSERTATION.  15 

a  mathematician  of  that  country,  gave  a  regular  treatise  on  Algebra,  and  considered,  with 
very  particular  attention,  the  irreducible  case  of  Cardan's  rule.  He  was  the  first  who 
made  the  remark,  that  the  problems  belonging  to  that  case  can  always  be  resolved  by  the 
trisection  of  an  arch.' 

Vieta  was  a  very  learned  man,  and  an  excellent  mathematician,  remarkable  both  for  in- 
dustry and  invention.  He  was  the  first  who  employed  letters  to  denote  the  known  as  well 
as  the  unknown  quantities,  so  that  it  was  with  him  that*  the  language  of  algebra  first  be- 
came capable  of  expressing  general  truths,  and  attained  to  that  extension  which  has 
since  rendered  it  such  a  powerful  instrument  of  investigation.  He  has  also  given  new 
demonstrations  of  the  rule  for  resolving  cubic,  and  even  biquadratic  equations.  He  also 
discovered  the  relation  between  the  roots  of  an  equation  of  any  degree,  and  the  coefficients 
of  its  terms,  though  only  in  the  case  where  none  of  the  terms  are  wanting,  and  where  all 
the  roots  are  real  or  positive.  It  is,  indeed,  extremely  curious  to  remark,  how  gradually 
the  truths  of  this  sort  came  in  sight.  This  proposition  belonged  to  a  general  truth,  the 
greater  part  of  which  remained  yet  to  be  discovered.  Vieta's  treatises  were  originally  pub- 
lisl^ed  about  the  year  1600,  and  were  afterwards  collected  into  one  volume  by  Schooten,  in 
1646. 

In  speaking  of  this  illustrious  man,  Vieta,  we  must  not  omit  his  improvements  in  trigono- 
metry, and  still  less  his  treatise  on  angular  sections,  which  was  a  most  important  applica- 
tion of  Algebra  to  investigate  the  theorems,  and  resolve  the  problems  of  geometry.  He 
also  restored  some  of  the  books  of  ApoUonius,  in  a  manner  highly  creditable  to  his  own 
ingenuity,  but  not  perfectly  in  the  taste  of  the  Grreek  geometry ;  because,  though  the  con- 
structions are  elegant,  the  demonstrations  are  aU  synthetical. 

About  the  same  period^  Algebra  became  greatly  indebted  to  Albert  Girard,  a  Flemish 
mathematician^    whose    principal    work.  Invention  NotcveUe  en  Algebre^  was  printed 


*  A  passage  in  BombeDi's  book,  relative  to  the  Algebra  of  India,  has  become  more  interesting,  from  the 
information  <:oncerning  the  science  of  that  country,  which  has  reached  Europe  within  the  last  twenty 
years.  He  tells  us,  that  he  had  seen  in  the  Vatican  library,  a  manuscript  of  a  certain  Diophantus,  a  Greek 
author,  which  he  adaured  so  much,  that  he  had  formed  the  design  of  translating  it.  He  adds,  that  in  this 
manuscript  he  had  found  the  Indian  authors  often  quoted ;  from  which  it  appeared,  that  Algebra  was  known 
to  the  Indians  before  it  was  known  to  the  Arabians.  Nothing,  however,  of  all  this  is  to  be  found  in  the 
work  of  Diophantus,  which  was  published  about  three  years  after  the  time  when  Bombelli  wrote.  As  it  isj 
at  the  same  time,  impossible  that  he  could  be  so  much  mistaken  about  a  manuscript  which  he  had  parti* 
cularly  examined,  this  passage  remains  a  mystery,  which  those  who  are  curious  about  the  ancient  history 
of  science  would  be  very  glad  to  have  unravelled.    See  Hutton's  Historjf  of  Algebra. 
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in  1669.  Tliis  ingenious  author  perceived  a  greater  extent,  but  not  yet  the  whole  of  the 
truth,  partially  discovered  by  Vieta,  viz.  the  successive  formati(Hi  of  the  coefficients  of  ati 
equation  from  the  sum  of  the  roots  ;  the  sum  of  their  products  taken  two  and  two  ;  the 
same  taken  three  and  three,  &c.  whether  the  roots  be  positive  or  negative.  He  appears 
also  to  have  been  the  first  who  understood  the  use  of  negative  roots  in  the  solution  of  geo- 
metrical problems,  and  is  the  author  of  the  figurative  expression,  which  gives  to  negative 
quantities  the  name  of  qtumtities  less  than  nothing  ;  a  phrase  that  has^  been  severely  cen- 
sured by  those  who  forget  that  there  are  correct  ideas,  which  correct  language  can 
hardly  be  made  to  express.  The  same  mathematician  conceived  the  notion  of  imagi- 
nary roots,  and  showed  that  the  number  of  the  roots  of  an  equation  could  not  exceed 
the  exponent  of  the  highest  power  of  the  unknown  quantity.  He  was  also  in  possession  of 
the  very  refined  and  difficult  rule,  which  forms  the  sums  of  the  powers  of  the  roots  of  an 
equation  from  the  coefficients  of  its  terms.  This  is  the  greatest  list  of  discoveries  which 
the  history  of  any  algebraist  could  yet  furnish. 

The  person  next  in  order,  as  an  inventor  in  Algebra,  is  Thomas  Harriot,  an  English  ma- 
thematician, whose  book,  Artis  Anahftkce  Praais,  was  published  afler  his  death,  in 
1631.  This  book  contains  the  genesis  of  all  equations,  by  the  continued  multiplication  of 
simple  equations  ;  that  is  to  say,  it  explains  the  truth  in  its  full  extent,  to  which  Vieta  and 
Girard  had  been  approximating.  By  Harriot  also,  the  method  of  extracting  the  roots  of 
equations  was  greatly  improved ;  the  smaller  letters  of  the  alphabet,  instead  of  the  capital 
letters  employed  by  Vieta,  were  introduced ;  and  by  this  improvement,  trifling,  indeed, 
compared  with  the  rest,  the  form  and  exteriw  of  algebraic  expresdon  were  browght  nearer 
to  those  which  are  now  in  use. 

I  have  been  the  more  careful  to  note  very  particularly  the  degrees  by  which  the  pro- 
perties of  equations  were  thus  nnfolded,  because  I  think  it  forms  an  instance  hardly  paral- 
leled in  science,  where  a  succession  of  able  men,  without  going  wrong,  advanced,  neverthe- 
less, so  slowly  in  the  discovery  of  a  truth  which,  when  known,  does  not  seem  to  be  of  a  very 
hidden  and  abstruse  nature.  Their  slow  progress  arose  from  this,  that  they,  worked  with 
an  mstrument,  the  use  of  which  they  did  not  fiiUy  comprehend,  and  employed  a  language 
which  expressed  more  than  they  were  prepared  to  understand ; — a  language  which,  under 
the  notion,  first  of  negative  and  then  of  imaginary  quantities,  sealed  to  involve  such  mys- 
teries as  the  accuracy  of  mathematical  science  must  necessarily  refuse  to  admit. 

The  distinguished  author  of  whom  I  have  just  been  peaking  was  bom  at  Oxford  in 
1560.     He  was  employed  in  the  second  expedition  sent  out  by  Sir  Walter  Ralegh  to  Vir- 
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gink,  and  on  bis  retara  pabliahed  an  account  of  that  country.  He  afterwards  devoted 
himself  entirely  to  the  study  of  the  mathematics ;  and  it  appears  from  some  of  his  madu- 
ncxiftaf  lately  discovered,  that  he  observed  the  spots  of  the  sun  as  early  as  December 
161U,  not  more  than  a  month  later  than  Galileo^  He  also  made  observations  on  Jupiter's 
sstdiites,  and  on  the  comets  of  1607»  and  of  I6I8. ' 

The  succession  of  discoveries,  above  related,  brought  the  algebraic  analysis,  abstractly 
considered,  into  a  state  of  perfection,  little  short  of  that  which  it  has  attuned  at  the  present 
moment.  It  was  thus  prepared  for  the  step  which  was  about  to  be  taken  by  Descartes,  and 
which  f<mns  one  of  the  most  important  epochas  in  the  history  of  the  mathematical  sciences* 
This  was  the  iqiplication  of  the  algebraic  analysis,  to  define  the  nature,  and  investigate  the 
properties,  of  curve  lines,  and,  consequently,  to  rqwesent  the  notion  of  variable  quantity.  It 
is  often  said,  that  Descartes  was  the  first  who  q^ied  algebra  to  geometry ;  but  this  is  in- 
aecnnte ;  for  such  applications  had  been  made  before,  particularly  by  Vieta,  in  his  trea- 
tise  on  angular  sections.  The  invention  just  mentioned  is  the  undi^ted  property  of 
Descartes,  and  opened  up  vast  fields  of  discovery  for  those  who  were  to  come  after 
him. 

The  work  in  which  this  was  contained  is  a  tract  of  no  more  than  106  quarto  pages ; 
and  there  is  probably  no  book  of  the  same  sise  which  has  conferred  so  much  and  so  just 
celebrity  on  its  author.     It  was  first  published  in  1637* 

In  the  first  of  the  three  books  into  which  the  tract  just  mentioned  is  divid^ed,  the  author 
b^ins  with  the  consideration  of  such  geometrical  problems  as  may  be  resolved  by  circles 
and  straight  lines ;  and  exphiins  the  method  of  constructing  algebraic  formulas,  or  of 
translating  a  truth  from  the  language  of  algebra  into  that  of  geometry.  He  then  proceeds 
to  the  consideration  o£  the  problem,  known  among  the  ancients  by  the  name  of  the  locus 
ad  quatuor  rectos^  and  treated  of  by  Apollonius  and  Pappus.  The  algebraic  analysis 
aflSyrded  a  method  of  resolving  this  problem  in  its  full  extent ;  and  the  consideration  of 
it  is  again  resumed  in  the  second  book.  The  thing  required  is,  to  find  the  locus  of  a 
point,  from  which,  if  perpendiculars  be  drawn  to  four  lines  given  in  pbsition,  a  given 
function  of  these  perpendiculars,  in  which  the  variable  quantities  are  only  of  two  du 


^  The  manuscripU  which  contain  these  observations,  and  probably  many  other  things  of  great  interest, 
are  preserved  in  the  collection  of  the  Earl  of  Egremont,  having  come  into  the  possession  of  his  family  from 
Henry  Percy  Earl  of  Northumberland,  a  most  liberal  patron  of  science,  with  whom  Harriot  appears  to  have 
chiefly  lived  after  his  return  from  Virginia 
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slons,  shall  be  always  of  the  same  magnitude. '  Descartes  shows  the  locus^  on  this  hypO' 
thesis,  to  be  always  a  conic  section  ;  and  he  distinguishes  the  cases  in  which  it  is  a  circle^ 
-an  ellipsis,  a  parabola,  or  a  hyperbola.  It  was  an  instance  of  the  most  extensive  investiga- 
tion which  had  yet  been  undertaken  in  geometry,  though,  to  render  it  a  complete  solu- 
tion of  the  problem,  much  more  detail  was  doubtless  necessary.  The  investigation  is  ex- 
tended to  the  cases  where  the  function,  which  remains  the  same,  is  of  three,  four,  or  five 
dimensions,  and  where  the  locus  is  a  line  of  a  higher  order,  though  it  may,  in  certain 

r 

circumstances,  become  a  conic  section.     The  lines  given  in  position  may  be  more  than 

* 

four,  or  than  any  given  number ;  and  the  lines  drawn  to  them  may  either  be  perpendi- 
culars, or  lines  making  given  angles  mih  them.  The  same  analysis  applies  to  all  the 
cases  ;  and  this  problem,  therefore,  affi>rded  an  excellent  example  of  the  use  of  algebra 
in  the,  investigation  of  geometrical  propositions.  The  author  takes  notice  of  the  unwilling- 
ness of  the  ancients  to  transfer  the  language  of  arithmetic  into  geometry,  so  that  they  were 
forced  to  have  recourse  to  very  circuitous  methods  of  expressing  those  relations  of  quan- 
tity in  which  powers  beyond  the  third  are  introduced.  Indeed,  to  deliver  investigation 
from  those  modes  of  expression  which  involve  the  composition  of  ratios,  and  to  substitute 
in  thear  room  the  multiplication  of  the  numerical  measures,  is  of  itself  a  very  great  advan- 
tage, arising  from  the  introduction  of  algebra  into  geometry. 

In  this  book  also,  an .  ingenious  method  of  drawing  tangents  to  curves  is  proposed  by 
Descartes,  as  following  finom  his  general  principles,  and-  it  is  an  invention  with  which  he 
appears  to  have  been  particularly  pleased.  He  says,  ^'  Nee  verebor  dicere  problema  hoc 
non  mode  eorum,  quas  scio,  utilissimum  et  generalissimum  esse,  sed  etiam  eorum  quas  in 
geometria  scire  unquam  desideraverim.'^  *  This  passage  is  not  a  little  characteristic  of 
Descartes,  who  was  very  much  disposed  to  think  well  of  what  he  had  done  himself,  and 
even  to  suppose  that  it  could  not  easily  be  rendered  more  perfect.  The  truth,  however, 
is^  that  his  method  of  drawing  tangents  is  extremely  operose,  and  is  one  of  those  hasty 
views  which,  though  ingenious  and  even  profound,  require  to  be  vastly  simplified,  before 
they  can  be  reduced  to  practice.  Fermat,  the  rival  and  sometimes  the  superior  of  Des- 
cartes, was  far  more  fortunate  with  regard  to  this  problem,  and  his  method  of  drawing 
tangents  to  curves,  is  the  same  in  effect  that  has  been  followed  by  ail  the  geometers  since 


^  It  will  easily  be  perceived,  that  the  wordjunction  is  not  contained  in  the  original  enunciation  of  tlie 
problem.  It  is  a  term  but  lately  introduced  into  mathematical  language,  and  affords  here,  as  on  many  other 
occasions,  a  more  general  and  more  concise  expression  than  could  be  otherwise  obtained. 

*  Cartesii  Geometria,  p«  40. 


\ 


S£COMD   DISSERTATION*  19 


his  tiine, — awhile  that  of  Descartes,  which  could  only  be  valued  when  the  other  was  un- 
known, has  been  long  since  entirely  abandoned.  The  remainder  of  the  second  book  is 
occupied  with  the  consideration  of  the  cUrves,  which  have  been  called  the  ovals  of  Des- 
cartes, and  with  some  investigations  concerning  the  centres  of  lenses  ;  the  whole  indicat- 
ing the  hand  of  a  great  master,  and  deserving  the  most  diligent  study  of  those  who  would 
become  acquainted  with  this  great  enlargement  of  mathematical  science. 

The  third,  book  of  the  geometry  treats  of  the  construction  of  equations  by  geometric 
curves,  and  it  also  contains  a  new  method  of  resolving  biquadratic  equations. 

The  leading  principles  of  algebra  were  now  unfolded,  and  the  notation  was  brought, 
from  a  mere  contrivance  for  abridging  common  language,  to  a  system  of  symbolical  writ- 
ing, admirably  fitted  to  assist  the  mind  in  the  exercise  of  thought. 

The  happy  idea,  indeed,  of  expressing  quantity,  and  the  operations  on  quantity,  by  conven- 
tional symbols,  instead  of  representing  the  first  by  real  magnitudes,  and  enunciating  the  second 
in  words,  could  not  but  make  a  great  change  on  the  nature  of  mathematical  investigation. 
The  language  of  mathematics,  whatever  may  be  its  form,  must  always  consist  of  two  parts ; 
the  one  denoting  quantities  simply,  and  the  other  denoting  the  manner  in  which  the  quan- 
tities are  combined,  or  the  operations  understood  to  be  performed  on  them.  Geometry 
expresses  the  first  of  these  by  real  magnitudes,  or  by  what  may  be  called  natural  signs ;  a 
line  by  a  line,  an  angle  by  an  angle,  an  area  by  an  area,  &c. ;  and  it  describes  the  latter 
by  words.  Algebra,  on  the  other  hand,  denotes  both  quantity,  and  the  operations  on 
quantity,  by  the  same  system  of  conventional  symbols.  Thus,  in  the  expression 
x^ — a<r*  +  6^  =  0,  the  letters  <z,  6,  or,  denote  quantities,  but  the  terms  .r^  ax^^  &c.  de- 
note certain  operations  performed  on  those  quantities,  as  well  as  the  quantities  themselves} 
«r^  is  the  quantity  x  raised  to  the  cube ;  and  ax*  the  same  quantity  x  raised  to  the  square, 

* 

and  then  multiplied  into  a,  &c.  \  the  combination,  by  addition  or  subtraction,  being  also 
expressed  by  the  signs  +  and  — . 

Now,  it  is  when  applied  to  this  latter  purpose  that  the  algebraic  language  possess(;s 
such  exclusive  excellence.  The  mere  magnitudes  themselves  might  be  represented  by 
figures,  as  in  geometry,  as  well  as  in  any  way  whatever ;  but  the  operations  they  are 
to  be  subjected  to,  if  described  in  words,  must  be  set  before  the  mind  slowly,  and  in  suc« 
cession,  so  that  the  impression  is  weakened,  and  the  clear  apprehension  rendered  difficult. 
In  the  algebraic  expression,  on  the  other  hand,  so  much  meaning  is  concentrated  into  a 
narrow  space,  and  the  impression  made  by  all  the  parts  is  so  simultaneous,  that  nothing 
can  be  more  favourable  to  the  exertion  of  the  reasoning  powers,  to  the  continuance  of  their 
actioui  and  their  security  against  error.    Another  advantage  resulting  from  the  use  of  the 
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S9ine  notation,  consists  in  the  reduction  of  all  the  different  relations  among  quan^es  to 
the  simplest  of  those  relations,  that  of  equality,  and  the  expression  of  it  by  equations. 
This  gives  a  great  facility  of  generalization,  and  of  comparing  quantities  with  one  another. 
A  third  arises  from  the  substitution  of  the  arithmetical  operations  of  multiplication  and 
division,  for  the  geometrical  method  of  the  composition  and  resolution  of  ratios.  Of  the 
first  of  these,  the  idea  is  so  clear,  and  the  work  so  simple ;  of  the  second,  the  idea  is 
comparatively  so  obscure,  and  the  process  so  complex,  that  the  substitution  of  the  former 
for  the  latter  could  not  but  be  accompanied  with  great  advantage.  This  is,  indeed,  what 
constitiites  the  great  .difference  in  practice  between  the  algebraic  and  the  geometric  me- 
thod of  treating  quantity.  When  the  quantities  are  of  a  complex  nature,  so  as  to  go  be- 
yond what  in  algebra  is  called  the  third  power,  the  geometrical  expression  is  so  circuitous 
and  involved,  that  it  renders  the  reasoning  most  laborious  and  intricate.  The  great  fiici- 
lity  of  generalization  in  algebra,  of  deducing  one  thing  finom  another,  and  of  adapting  the 
analysis  to  every  kind  of  research,  whether  the  quantities  be  constant  or  variable,  finite  or 
infinite,  depends  on  this  principle  more  than  any  other.  Few  of  the  early  algebraists 
seem  to  have  been  aware  of  these  advantages. 

The  use  of  the  signs  plus  and  minus  has  given  rise  to  some  dispute.  These  signs  were 
at  first  used  the  one  to  denote  addition,  the  other  subtraction,  and  for  a  long  time  were 
applied  to  no  other  purpose.  But  as,  in  the  multiplication  of  a  quantity,  consisting  of  parts 
connected  by  those  signs,  into  another  quantity  similarly  composed,  it  was  always  found,  and 
could  be  universally  demonstrated,  that,  in  uniting  the  particular  products  of  which  the  total 
was  made  up,  those  of  which  both  the  factors  had  the  sign  minus  before  them,  must  be 
added  into  one  sum  with  those  of  which  all  the  factors  had  the  sign  phts  ;  while  those 
>of  which  one  of  the  factors  had  the  sign  plus^  and  the  other  the  sign  minus,  must  be  sub- 
tracted^from  the  same, — ^this  general  rule  came  to  be  more  simply  expressed  by  saying,  that 
ill  multiplication  like  signs  gave  plus,  and  that  unlike  signs  gave  minus. 

Hence  the  signs  plus  and  minus  were  considered,  not  as  merely  denoting  the  relation 
of  one  quantity  to  another  placed  before  it,  but,  by  a  kind  oi  fiction,  they  were  considered 
as  denoting  qualities  inherent  in  the  quantities  to  the  names  of  which  they  were  prefixed. 
This  fiction  was  found  extremely  useful,  and  it  was  evident  that  no  error  could  arise  from 
it.  It  was  necessary  to  have  a  rule  for  determining  the  sign  belonging  to  a  product,  from 
the  signs  of  the  factors  composing  that  product,  independently  of  every  other  considera- 
tion ;  and  this  was  precisely  the  purpose  for  which  the  above  fiction  was  introduced.  So 
necessary  is  this  rule  iu  the  generalizations  of  algebra,  that  we  meet  with  it  in  Diophantus, 
notwithstanding  the  imperfection  of  the  language  he  employed;   for  he  states,  that 
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AiM//ff  into  Ati^ic  gires  'r^a^^iu  &c.  The  reduction,  therefore^  of  the  operations  on  quanti- 
ty to  an  arithraetioal  form,  necessarily  involves  this  use  of  the  si^  plus  or  minus  ;  that 
is,  their  application  to  denote  something  like  absolute  qualities  in  the  objects  they  collect 
together.  The  attempts  to  free  algebra  from  tibis  use  of  the  signs  have  of  course  failed,  and 
must  ever  do  so,  if  we  would  preserve  to  that  science  the  extent  and  facility  of  its  operations. 

Even  the  most  scrupulous  purist  in  mathematical  language  must  admit,  that  no  real  error 
is  ever  introduced  by  employing  the  signs  in  this  most  abstract  sense.  If  the  equation 
jr'  +px*  -f  f'.r + rrr  0, '  be  said  to  have  one  positive  and  two  negative  roots,  this  is  ceitainly 
as  exceptionable  an  application  of  the  term  negative^  as  any  that  can  be  proposed  ;  yet,  in 
reality,  it  means  nothingbut  this  intelligible  and  ample  truth,  that  jc^ -\-paf^ +  qa:  +  r:=i 
(jt — a)  (.2*  +b)(x+c)\  or  that  the  former  of  these  quantities  is  produced  by  the  multiplica- 
tion of  the  three  binomial  factors,  x — a,  x  +  hy  jp-^c.  We  might  say  the  same  nearly  as 
to  imaginary  roots  ;  they  show  that  the  simple  factors  cannot  be  found,  but  that  the  qua- 
dratic factors  may  be  found ;  and  they  also  point  out  the  means  of  discovering  them. 

-The  aptitude  of  these  same  si^s  to  denote  contrariety  of  position  among  geometric 
magnitudes,  makes  the  foregoing  application  of  them  infinitely  more  extensive  and  more 
indispensable* 

From  the  same  source  arises  the  great  simplicity  introduced  into  many  of  the  theorems 
and  rules  of  the  mathematical  sciences*  Thus,  the  rule  for  finding  the  latitude  of  a  place 
from  the  sun's  meridian  altitude,  if  we  employ  the  signs  plus  and  mhms  for  indicating  the 
position  of  the  sun  and  of  the  place  relatively  to  the  equator,  is  enunciated  in  one  simple 
proposition,  which  includes  every  case,  without  any  thing  either  complex  or  ambiguous. 
But  if  this  is  not.  done, — if  the  signs  plus  and  minus  are  not  employed,  there  must  be  at 
least  two  rules,  one  when  the  sun  and  place  are  on  the  same  side  of  the  equator,  and 
another  when  they  are  on  different  sides.  In  the  more  complicated  calculations  of  spheri- 
cal trigonometry,  this  hdds  still  more  remarkably.  When  one  would  accommodate  such 
rules  to  those  who  are  unacquainted  with  the  use  of  the  algebraic  signs,  they  are  perhaps 
not  to  be  expressed  in  less  than  four,  or  even  six  different  propositions ;  whereas,  if  the  use 
of  these  signs  is  supposed,  the  whole  is  comprehended  in  a  single  sentence. .  In  such  cases, 
it  is  obvious  that  both  the  memory  and  understanding  derive  great  advant^e  from  the  use 
ef  the  signs,  and  profit  by  a  simplification,  which  is  the  work  entirely  of  the  algebraic 
language,  and  cannot  be  imitated  by  any  other. 

That  I  might  not  interrupt  the  view  of  improvements  so  closely  connected  with  one 
another,  I  have  passed  over  one  of  the  discoveries,  which  does  the  greatest  honour  to  the 
seventeenth  century,  and  which  took  place  near  the  beginning  of  it* 
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His  good  fortune,  also,  not  less  than  his  great  sagacity,  may  be  remarked.     Had  the 
invention  of  logarithms  been  delayed  to  the  end  of  the  seventeenth  century,  it  would  have 
come  about  without  effort,  and  would  not  have  conferred  on  the  author  the  high  celebrity 
which  Napier  so  justly  derives  from  it.     In  another  respect  he  has  also  been  fortunate. 
Many  inventions  have  been  eclipsed  or  obscured  by  new  discoveries ;  or  they  have  been  so 
altered  by  subsequent  improvements^  that  their  original  form  can  hardly  be  recognised, 
and,  in  some  instances,  has  been  entirely  forgotten.     This  has  almost  always  happened  to 
the  discoveries  made  at  an  early  period  in  the  progress  of  science,  and  before  their  princi- 
ples were  fully  unfolded.     It  has  been  quite  otherwise  with  the  invention  of  logarithms, 
which  came  out  of  the  hands  of  the  author  so  perfect,  that  it  has  never  received  but  one 
material  improvement,  that  which  it,  derived,  as  has  just  been  sud,  from  the  ingenuity  of 
his  friend  in  conjunction  with  his  own.     Subsequent  improvements  in  science,  instead  of 
offering  any  thing  that  could  supplant  this  invention,  have  only  enlarged  the  circle  to  which 
its  utility  extended.   Logarithms  have  been  applied  to  numberless  purposes,  which  were  not 
thought  of  at  the  time  of  their  first  construction.    Even  the  sagacity  of  their  author  did 
not  see  the  immense  fertility  of  the  principle  he  had  discovered  ;  he  calculated  his  tables 
merely  to  facilitate  arithmetical,  and  chiefly  trigonometrical  computation,  and  little  imagin- 
ed that  he  was  at  the  same  time  constructing  a  scale  whereon  to  measure  the  density  of 
the  strata  of  the  atmosphere,  and  the  heights  of  mountains  ;  that  he  was  actually  computing 
the  areas  and  the  lengths  of  innumerable  curves,  and  was  preparing  for  a  calculus  which  was 
yet  to  be  discovered,  many  of  the  most  refined  and  most  valuable  of  its  resources.    Of  Na- 
pier, therefore,  if  of  any  man,  it  may  safely  be  pronounced,  that  his  name  will  never  be  eclip- 
sed by  any  one  more  conspicuous,  or  his  invention  superseded  by  any  thing  more  valuable. 
As  a  geometrician,  Napier  has  lefl  behind  him  a  noble  monument  in  the  two  tri- 
gonometrical theorems,  which  are  known  by  his  name,  and  which  appear  first  to  have  been 
communicated  in  writing  to  Cavalleri,  who  has  mentioned  them  with  great  eulogy. ' 
They  are  theorems  not  a  little  difficult,  and  of  much  use,  as  being  particularly  adapted  to 
logarithmic  calculation.     They  were  published  in  the  Camxm  Mirificus  Logarithmorum^ 
at  Edinburgh,  in  1614.  * 


^  WaUiB,  Opera  Math.  Tom.  II.  p.  S75. 

'  A  reprint  of  the  Canon  Mirificusy  from  the  original  edition,  is  given  in  the  6th  Volmne  of  the  great 
Thesaurus^  in  which  Baron  Maseres,  with  his  usual  zeal  and  intelligence,  has  collected  and  illustrated  every- 
thing of  importance  that  has  heen  written  on  the  subject  of  logarithnn.  See  Scriptores  Logarithmid^  4to. 
VoL  VI.  p.  475. 
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Section  II. 
EXPERIMENTAL  INVESTIGATION. 

In  this  section  I  shall  b^in  with  a  short  view  of  the  state  of  Physical  Knowledge  before 
the  introductioii  <^  the  Inductive  Method ;  I  shall  next  endeavour  to  exjdain  that  method 
by  an  analysis  of  the  Novum  Organum  ;  and  shall  then  inquire  how  far  the  principles 
established  in  that  work  have  actually  contributed  to  the  advancement  of  Natural  Philo- 
«^y. 

1.  Ancient  Physics. 

Though  the  phenomena  of  the  material  world  could  not  but  early  excite  the  curiosity  of 
a  beii^  who»  like  man,  receives  his  strongest  impressions  from  without,  yet  an  accurate 
knowledge  of  those  phenomena,  and  their  laws,  was  not  to  be  speedily  acquired.  The 
mere  ^Uent  and  variety  of  the  objects  were,  indeed,  such  obstacles  to  that  acquisition,  as 
could  not  be  surmount^  but  in  the  course  of  many  ages.  Man  could  hot  at  fir^  perceive 
from  what  point  he  roust  begin  his  inquiries,  in  what  direction  he  must  carry  thetn  on,  or 
by  what  rales  he  nyist  be  guided.  He  was  like  a  traveller  going  forth  to  explore  a  vaM; 
and  unknomi  wilderness,  in  which  a  multitude  of  great  and  interesting  objects  present^ 
themselTes  on  every  side,  while  there  was  no  path  for  him  to  follow,  lio  rule  to  direct  his 
flurvey,  and  where  the  art  of  observing,  and  the  instruments  of  observation,  must  equally  be 
the  work  of  his  own  invention.  In  these  circumstances,  the  sdiection  of  the  obfects  to  be 
stedied  wais  the  effect  of  iitMinct  itther  than  of  reason,  or  of  the  passions  and  emo- 
tioiis,  more  than  of  the  understanding.  When  things  ilew  and  unlike  fhose  whibh  oecifr- 
red  in  the  courtt  of  every  day's  expdribnoe  presented  themselves,  thby  exdtied  i^onder  Or 
aiuprae,  and  created  «n  anxiety  to  discover  some  Iprineiplk  which  might  connect  them 
with  the  appeannces  commonly  ubwrved.  About  iheie  last,  mcJh  iSek  no  dsstte  to  ^be  iar* 
ther  informed  ;  but  when  the  common  order  of  things  was  violated,  and  something  new  or 
singidar  was  produced,  they  began  to  examine  into  the  fact,  and  attempted  to  inquire  into 
the  cause.  Nobody  sought  to  know  why  a  stdne  fell  to  the  ground,  why  smoke  ascended* 
or  why  the  stars  revolved  round  the  earth.  But  if  a  fiery  meteor  shot  across  the  heavens, 
— ^if  the  flames  of  a  volcano  burst  forth,— or  if  iii  earthquake  shook  the  foundations  of  the 
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world,  terror  and  curiosity  were  both  awakened  ;  and  when  the  former  emotion  had  sub- 
sided, the  latter  was  sure  to  become  active*  Thus,  to  trace  a  resemblance  between  the 
events  with  which  the  observer  was  most  familiar,  and  those  to  which  he  was  less  accustom- 
ed, and  which  had  excited  his  wonder,  was  the  first  object  of  inquiry,  and  produced  the 
first  advances  towards  generalization  and  philosophy. ' 

This  principle,  which  it  were  easy  to  trace,  from  tribes  the  most  rude  and  barbarous,  to 
nations  the  most  highly  refined,  was  what  yielded  the  first  attempts  toward  classification 
and  arrangement,  and  enabled  man,  out  of  individuals,  subject  to  perpetual  change,  to  form 
certain  fixed  and  permanent  objects  of  knowledge,— the  species,  genera,  orders,  and  classes, 
into  which  he  has  distributed  these  individuals.  By  this  effort  of  mental  abstraction,  he 
has  created  to  himself  a  new  and  intellectual  world,  free  from  those  changes  and  vicissi- 
tudes to  which  all  material  things  are  destined.  This,  too,  is  a  work  not  peculiar  to  the 
philosopher,  but,  in  a  certain  degree,  is  performed  by  every  man  who  compares  one  thing 
with  another,  and  who  employs  the  terms  of  ordinary  language. 

Another  great  branch  of  knowledge  is  occupied,  not  about  the  mere  arrangement  and 
classification  of  objects,  but  about  events  or  changes,  the  laws  which  those  changes  observe, 
and  the  causes  by  which  they  are  produced.  In  a  science,  which  treated  of  events  and  of 
change,  the  nature  and  properties  of  motion  came  of  course  to  be  studied,  and  the  ancient 
philosophers  naturally  enough  began  their  inquiries  with  the  definition  of  motion,  or  the 
determination  of  that  in  which  it  con»sts.  Aristotle's  definition  is  highly  characteristical  of 
the  vagueness  and  obscurity  of  his  physical  speculations.  He  calls  motion  '*  the  act  of  a 
being  in  power,  as  far  as  in  power,"— words  to  which  it  is  impossible  that  any  distinct  idea 
can  ever  have  been  annexed. 

The  truth  is,  however,  that  the  best  d^nition  of  motion  can  be  of  very  little  service  in 
physics.  Epicurus  defined  it  to  be  the  *^  change  of  place,"  which  is,  no  doubt,  the  sim- 
plest and  best  definition  that  can  be  given  ;  but  it  must,  at  the  same  time,  be  confessed, 
that  neither  he  nor  the  modems  who  have  retained  his  definition,  have  derived  the  least 
advantage  from  it  in  their  subsequent  researches.  The  properties,  or,  as  they  are  called,  the 
laws  of  motion,  cannot  be  derived  from  mere  definition ;  they  must  be  sought  for  in  ex* 


1  La  maraviglla 
Dell  'ignoranza  6  la  figlia, 
E  del  sapere 
Lamadre* 


SECOND  DISSERTATION.  27 

perience  ^and  observation,  and  are  not  to  be  found  without  a  diligent  comparison,  and  scru- 
pulous examination  of  fiu^ts.  Of  such  an  examination,  neither  Aristotle,  iior  any  other  of 
the  ancients,  ever  conceived  the  necessity,  and  hence  those  laws  remained  quite  unknown 
throughout  all  antiquity. 

When  the  laws  of  motion  were  unknown,  the  other  parts  of  natural  philosophy  could 
make  no  great  advances.  Instead  of  conceiving  that  there  resides  in  body  a  natural  and 
universal  tendency  to  persevere  in  the  same  state,  whether  of  rest,  or  of  motion,  they  believ- 
ed that  terrestrial  bodies  tended  naturaUy  either  to  fall  to  the  ground,  or  to  ascend  from  it, 
till  they  attained  their  own  place ;  but  that,  if  they  were  impelled  by  an  oblique  force,  then 
their  motion  became  unnatural  or  violent^  and  tended  continually  to  decay.  With  the 
heavenly  bodies,  again,  the  natural  motion  was  circular  and  uniform,  eternal  in  its  coursoi 
but  perpetually  varying  in  its  direction.  Thus,  by  the  distinction  between  natural  and 
vident  motion  among  the  bodies  of  the  earth,  and  the  distinction  between  what  we  may 
call  the  laws  of  motion  in  terrestrial  and  celestial  bodies,  the  ancients  threw  into  all  their 
reasonings  upon  this  fundamental  subject  a  confusion  and  perplexity,  from  which  their 
philosophy  never  was  delivered. 

There  was,  however,  one  part  of  physical  knowledge  in  which  their  endeavours  were  at- 
tended with  much  better  success,  and  in  which  they  made  important  discoveries.  This 
was  in  the  branch  of  Mechanics,  which  treats  of  the  action  of  forces  in  equiUbriOj  and 
{M'oducing  not  motion  but  rest ;— a  subject  which  may  be  understood,  though  the  laws  of 
motion  are  unknown. 

The  first  writer  on  this  subject  is  Archimedes.  He  treated  of  the  lever,  and  of  the  centre 
of  gravity,  and  has  shown  that  there  vnll  be  an  equilibrium  between  two  heavy  bodies  connect* 
ed  by  an  inflexible  rod  or  lever,  when  the  point  in  which  the  lever  is  suj^rted  is  so  placed 
between  the  bodies,  that  their  distances  from  it  are  inversely  as  their  weights.  Great  iur 
genuity  is  displayed  in  this  demonstration  ;  and  it  is  remarkable,  that  the  author  borrows 
no  principle  from  experiment,  but  establishes  his  conclusion  entirely  by  reasoning  a  priori. 
He  assumes,  indeed,  that  equal  bodies,  at  the  ends  of  the  equal  arms  of  a  lever,  will  ba- 
lance one  another ;  and  also,  that  a  cylinder,  or  parallelepiped  of  homogeneous  matter, 
will  be  balanced  about  its  centre  of  magnitude.  These,  however,  are  not  inferences  from 
experience ;  they  are,  properly  speaking,  conclusions  deduced  from  the  principle  of  the 
siffficient  reason. 

The  same  great  geometer  gave  a  beginning  to  the  science  of  Hydrostatics,  and  discover- 
ed the  law  which  determines  the  loss  of  weight  sustained  by  a  body  on  being  immersed  in 
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water^  or  in  any  other  fluid.  His  demonstiaticm  re9i;s  on  a  prkicipl^  wiiich  he.  lays  down 
as  a  postuIatuiD,  «hat»  in  water,,  the.parta.  which  are  le»s  prisssed  aw  always  resAj  to  yieU 
in  any  direction  to  those  that  are  more  pressed,  and  from  this,  by  the  application  of  mathe* 
matical  reasoning,  the  whole  theory  of  floating  bodies  is  derived.  The  above  is  the  same 
principle  on  which  the  modem  writers^  on  hydrostatics  proceed;;  they  give  it  not. as  a  pos- 
tuktum,  but  as  constituting  the  definition  of  a  fluid«r 

Archunede3,  therefore,  is  the  person  who  first  made  the  appUeation.of  mathenurf;ics  to 
natural  philosophy.  No  individual,  perhaps,  ever  laid. the  foundation  of  more  great. disco* 
veries  than  that  geometer,  of  w}iom  Wallis  has  said  with  so, much  truth,  '<  Vir  stupend» 
sagacitatis,  qui  prima  fundamenta  posuit  inventionum  fere  omnium  in  quibus  promovendin 
(Bias  nostra  gloriatur/' 

The  mechanical  inquiries^  begun  by  the  geometec  of  Syracuse,  were  extended  by  Ctesi<- 
bi^s  and  Hero ;  by  Anthemius^of  Tralles ;  and,  lastly,,  by  Pappus  Alexandrtnus.  .  Ctcsit. 
bius  and  Hero  were  the  first  who  analyEed  mechanical  engines,  reducing  them  all  to  com^. 
bmations  of  five  simplemeqlianical  contrivances,  ta  which  they  .ga\!&  the  nama,  of.  AuvaMiWf  or 
Powers,  the  same  which  they  retain  at  the  present  moment. 

Even  in. n^echanics,  however,  the  success  of  these  inyestigatiionfi.was  limited;  andfiiiled 
in  those  cases  where-the  re||3olution.of  forcea  .is  necessary,  that  principle  being  then  entire^ 
ly  unknown.     Hence  the  force  necessary  to  suatain  a  .body-  on.  an  inclined  plane,,  is  incor^' 
rectly  determined  by  Pappus,  and  serves  to.  mark  a  point  to- .which  the  juechanieal  jkheonM. 
of  antiquity  did  not  extend.* 

In  another  department  of  physical  knowledge.  Astronomy,  the  endeavours  of  i the  an- 
cients- were  also  accompanied  with  success*    I  do:  not  here  speak  of  their  agronomical  the*,  r 
ories,  which  were,  mdeed,  .very  defective,  but  of  their  discoveiy  of  the.appaient  motioi^  of. 
the  heavenly  bodies,  from  the  observations  Jbegun  by  Hipparchus,  and  /continued  .by  Ptole^  > 
my.     la  this  their  success  was  great ;  and.  while  ;the  earth  was  supposed  to  be  at  restr  and 
while  the  instruments.of  observation  had.  but  a  very  limited  degree  of  accuracy,  a  iieai?er 
approach  to  the  troth  was  pro|)ably  not  within  the  power  of  hqman  ingenuity*    Mathema^ . 
tical  reasoning  wi|8  very  skilfully  applied,  and  no  men  whatever,,  in  the  same  circumstances^ 
are  likdy  to  have  performed  more  than  the  aUcie^  astronomers* .   They  succeeded*  be# 
cause  they  y^eve  observers,  and  examined  carefully  the  motion^  wh^ieh  they. treated  of«.  The 
philosophers,  again,  who  studied  the  motion  of  terrestrial  bodies,  either  did  not  observe  at  • 
all,  or  observed  so  slightlyi  that  diey  oould  ob^un  no.,  accurati;.  knawledge^  an4  inigeneral 
they  knew  just  enough  of  the  facts  to. hernial^  by  them^. 
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TKe  opposite  ways  wkM  the  aneiento  thus  toak  to  study  the  Heavens  and  the  Earthy 
observnig  the  <me»  and  dreamiDg«  as  one  may  say,  over  the  otheri  though  a  ttrfkkig  ineoit^ 
sistoicy,  is  nol  dilBeult  to  be  exphuned* 

No  inferamtioo  at  all  could  be  obtained  in  astronomy,  without  regtdarand  assiduous  ob- 
senulioiiy  and  without  instruments  capable  of  measurii^  angles,  and  of  measuring  time, 
eithar  dixeedy  or  indirectly.  The  steadiness  and  r^pikrity  of  the  celestial-motions  seem- 
ed to  invite  the  most  scrupulous  attention.  On  the  other  hand,  as 'terrestrial  obfects  were 
always  at  hand,  and  spontaneously  falling  under  men's  view,  it  seemed  unnecessary  to  tfdce 
much  trouble  to  beoome  acquainted  with  them,  and  as  for  applying  measures,  their  irregu- 
larity appeared  to  render  every  idea  of  such  proceeding  nugatory.  The  Aristotelian  phi- 
losophy partieulariy  favoured  this  prejudice,  by  representing  the  earth,  and  all  things  on 
its  smiaoey  aa  full  of  irregularity  and  confusion,  while  the  principles  of  heat  and  cold,  dry- 
ness and  inoifltiHe,  were  in  a  state  of  perpetual  warfare.  The  unfortunate  division  of  mo-' 
tiim^into  natmul  and  violent,  and  the  distinction,  still  more  unfortunate,  between  the  jiro- 
peities  of  motion  and  of  body,  in  the  heavens  and  on  the  earth,'  prevented  all  intercourse 
between  the  astronomer  and  the  naturalist,  and  all  transference  of  l!he  maxims  of  the  one  to 
the  speaulationa  of  tUe  other. 

Though,  on  account  of  this  inattention  to  experiment,  nothing  likef  the  true  system  of 
natural  philosc^y  was  known  to-  the  ancients,  there  are,  nevertheless,  to  be  found  in  their 
writings  many  brilliant  conceptions,  several  fortunate  conjectures,  and  gleams  of  the  light 
yfbadk  was  aAerwardo  ta  be  so  genendly  diffiised. 

Anaxagoms  «nd' EitipedoeleS)  for  example,  taught  thait  the  moon  shines  by  Kght  borrow- 
ed  from  the  sun,  and  were  led  to  that  opinion^  not  Only  from  the  phases  of  the  moon,  but 
from  its  light  being  weak,  and  unaccompanied  by  heat.  That  H  was  a  habitable  body, 
likede  earth;  appears- to- be  a  doctrine  as  old  as  Orpheus ;  some  lines,  ascribed  to  that 
poet,  repre8eD^ig-the«mooB  as  an^earth,  with  mountains- and  cities  on.  its  surface. ' 

Dmocritoasupposed'the  spots' on  the  face  of  the  moon  to  arise  from  the  inequalities  of 
the  waAcmi  and^from'vthe  shadows  of  the  more  elevated  parts  projected  on  the  plains.  Every 
one^knows^hotw  oonfermaUe  this  is  to  the  discoveries  made  by  the  telescope; 

Flutarch  considers  the  velocity  of  the  moon's  motion  as  the  cause  which  prevents  that 
bddy  from 'fiiUilig' to  the  earth',  just  ^  the  motion  of  a  stone  in  a  sling  prevents  it  from 
faH]]^.-  tO'4he  ground.     "X^  comparison  is,  in  a  certain  degree,-  just,  and  dearly  implies^ 
the  notiott  of  centrifi^al  force  ;  and  gravity  may  also  be  considered  as  pointed  at  for  the 
cause  which  gi^es  the  moon  a  tendency  to  •  the  earths     Here,  therefore,  a  foundation  was 
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laid  for  the  true  philosophy  of  the  celestial  motions ;  but  it  was  laid  without  effect.  It  Was 
merely  the  conjecture  of  an  ingenious  mind»  wandering  through  the  regions  of  possibility, 
guided  by  no  evidence,  and  having  nO  principle  which  could  give  stability  to  its  opinions. 
Democritus,  and  the  authors  of  that  physical  system  which  Lucretius  has  so  beautifully  il- 
lustrated, were  still  more  fortunate  in  some  of  their  conjectures.  They  taught  that  the 
Milky  Way  is  the  light  of  a  great  number  of  small  stars,  very  close  to  one  another  ;  a  mag- 
nificent conception,  which  the  latest  improvements  of  the  telescope  have  fully  verified. 
Yet,  as  if  to  convince  us  that  they  derived  this  knowledge  from  no  pure  or  certain 
source,  the  same  philosophers  maintained,  that  the  sun  and  the  moon  are  bodies  no  larger 
than  they  appear  to  us  to  be. 

Very  just  notions  concerning  comets  were  entertained  by  some  of  the  ancients.  The 
Chaldeans  considered  those  bodies  as  belonging  to  the  same  order  with  the  planets  ;  and 
this  was  also  the  opinion  of  Anaxagoras,  Pythagoras,  and  Democritus.  The  remark  of  Se- 
neca on  this  subject  is  truly  philosophical,  and  contains  a  prediction  which  has  been  fully 
accomplished :  **  Why  do  we  wonder  that  comets,  which  are  so  rare  a  spectacle  in  the 
world,  observe  laws  which  to  us  are  yet  unknown,  and  that  the  beginning  and  end  of  mo- 
tions,  so  seldom  observed,  are  not  yet  fiilly  understood  ?**^-^Ven$€t  tempuSy  quo  ista  qtue 
nunc  latent,  in  lucem  dies  extrahat,  et  longioris  asvi  diUgentia :  ad  inquisitionem  tdntorum 
astas  una  non  stffficit.     Veniei  tempus,  quo  posteri  nostri  tarn  aperta  nos  nescisse  miren^ 

It  was,  however,  often  the  fate  of  such  truths  to  give  way  to  error.  The  comets, 
which  these  ancient  philosophers  had  ranked  so  justly  with  the  stars,  were  degraded  by 
Aristotle  into  meteors  floating  in  the  earth's  atmosphere  j  and  this  was  the  opinion  con- 
cerning them  which  ultimately  prevailed. ' 

But,  notwithstanding  the  above,  and  a  few  other  splendid  conceptions  which  shine 
through  the  obscurity  of  the  ancient  physics,  the  system,  taken  on  the  whole,  was  full  of 
error  and  inconsistency.  Truth  and  falsehood  met  almost  on  terms  of  equality ;  the  for- 
mer separated  from  its  root,  experience,  found  no  preference  above  the  latter ;  to  the  lat- 
ter, in  fact,  it  was  generally  forced  to  give  way,  and  the  dominion  of  error  was  finally  es- 
tablished. 

One  ought  to  listen,  therefore,  with  caution  to  the  encomiums  sometimes  bestowed  on 
the  philosophy  of  those  early  ages.    If  these  encomiums  respected  only  the  talents,  the 
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genittSy  the  taste  of  the  great  masters  of  antiquity,  we  would  subscribe  to  them  without 
any  a^nrehension  of  going  beyond  the  truth.  But  if  .they  extend  to  the  methods  of  phi* 
loso^zing,  and  the  discoveries  actually  madcy  we  must  be  excused  for  entering  our  dissent, 
and  exchanging  the  hmguage  of  panegyric  for  that  of  apology.  The  infancy  of  science 
could  not  be  the  time  when  its  attainments  were  the  highest ;  and,  before  we  suffer  our- 
selves to  be  guided  by  the  veneration  of  antiquity,  we  ought  to  consider  in  what  real  anti- 
quity consists.  With  regard  to  the  progress  of  knowledge  and  improvement,  **  we  are 
more  aninent  than  those  who  went  before  us."'  The  human  race  has  now  more  experi- 
ence than  in  the  generations  that  are  past,  and  of  course  may  be  expected  to  have  made 
higher  attainments  in  science  and  philosophy.     Compared  with  natural  philosophy,  as  it 

« 

now  exists,  the  ancient  physics  are  rude  and  imperfect.*  The  speculations  contained  in 
them  are  vague  and  unsatisfactory,  and  of  little  value,  but  as  they  elucidate  the  history  of 
the  errors  and  illusions  to  which  the  human  mind  is  subject.  Science  was  not  merely  sta- 
tionary, but  often  retrograde ;  the  earliest  opinions  were  frequently  the  best ;  and  the  rea- 
sonings of  Democritus  and  Anaxagoras  were  in  many  instances  more  solid  than  those  of 
Flato  and  Aristotle.  Extreme  credulity  di^raced  the  speculations  of  men  who,  however 
ingenious,  were  little  acquainted  with  the  laws  of  nature,  and  unprovided  with  the  great 
criterion  by  which  the  evidence  of  testimony  can  alone  be  examined.  Though  observations 
were  sometimes  made,  experiments  were  never  instituted }  and  philosophers,  who  were 
little  attentive  to  the  facts  which  spontaneously  offered,  did  not  seek  to  increase  their  num- 
ber by  artifidal  combinations.  Experience,  in  those  ages,  was  a  light  which  darted  a  few 
tr&Dulaas  and  uncertain  rays  on  some  small  portions  of  the  field  of  science,  but  men  had 
not  acquired  the  power  over  that  light  which  now  enables  them  to  concentrate  its  beams, 
and  to  fix  them  steadily  on  whatever  object  they  wish  to  examine.  This  power  is  what  dis- 
tinguishes the  modem  physics,  and  is  the  cause  why  later  philosophers,  without  being 
more  ingenious  than  their  predecessors,  have  been  infinitely  more  successful  in  the  study 
of  nature. 


2.  Novum  Organum. 
The  defects  which  have  been  ascribed  to  the  ancient  physics  were  not  likely  to  be  correct- 
ed in  the  courae  of  the  middle  ages.    It  is  true,  that,  during  those  ages,  a  science  of  pure 
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experinient  had  made  its  appearance  in  the  world,  and  might  have  been  expected  to  reme- 
dy the  gjreatest  of  these  defects,  by  turning  the  attention  of  philosophers  to  experience  and 
observation.  This  effect,  however,  was  far  from  being  immediately  produced ;  and  none 
.who  professed  (o  be  in  search  of  truth'  ever  wandered  over  the  regions  of  fancy,  in  paths 
more  devious  and.  eccentric,  than  the  first  experimenters  in  chemistry.  They  had  become 
.acquainted  with  a  series  of  facts  no  unlike  to  any  thing  ^eady  known,  that  the  ordinary 
principles  of  belief  were  shaken  or  subverted,  and  the  mind  laid  c^n  to  a  degree  of  credu- 
lity far  beyond  any  with  which  the  philosophers  of  antiquity  could  be  reproached.  An  un- 
looked-for ieixtension  of  human  power  had  taken  place ;  its  limits  were  yet  unknowi^  \  and  the 
jt)Oundary  between  thepossiUe  and  the  impossible  .was  no  longer  to  be  distinguished*  The 
adventiirerS;in.an!i^nexpj[ored  country,  given  up  to  the  guidance  of  imagination,  pursued 
objects  which  the  kindness,  no  less  than  the  wisdom  of  nature,  have  rendered  unattainable 
by  man  ;  and  in  their  speculations  peopled  the  air,  the  earth,  and^all  the  elements,  with 
)^lts  a^d  genii,  the  invisible  agents  destined  to  connect  together,aU  the.  iacts  which  they 
k^w,  and  all  those  which  they  hoped  to  discover.  Chemistry,  in  this  state,  might  be  said 
to  haye  an  elective  attraction  for  all  that  v^  most  absurd  and  extravagant  in  the  other 
jparts  of  ^knowledge;  ^chep^y.was  its  immediate  off^ipring,  and  it  alUed  itself  in  succession 
,iyitht)be  dreams  of  thcQl^bfilists,  the  Rosiciiucians,  and  the  Theosophers.  Thus  a  soieneef 
.£[mnded. in  .experiment,  and  destined  pne  day  to  affi)rd  such  noble  examples  of  its  use,  ex- 
hji^i]ted  for  i^everal  ages  little  else  than  a  series  of  illusory  pursuits,  or  visionary '^peculationiB, 
,while  now  and  then  rafact  yi^  accidentally  ^scovered. 

,U^der  the  influence  of  l^hese  circumstances  arose  Paracelsus,  Van  Helmkent,  ^Sluddei,. 
Cj^dan,  and  .seyeral  otbers,  conspicuous  no  less  for  the  w^kness  than  the  force  ^f  thetk- 
under$t^,dings.:  r^^w  who.i(|^i|;ed  e;9|;tremeci;edi^ity,  the  most  «xtravs|gant  pretensions^  bnd 
the  mpst.  excessive  vanity,  with  comu^erable  powers  of  invention,  a  complete  contevipt  ibr 
authority,  ^d  a  desire  to  consult  experience :  but  destitute  of  the  jud|^ent,.patienee,«Bid 
comprehensive  views,  without  which  the  responses  of  that  oracle  are  never  to  be  und^rstooii* 
Though  they  appealed  to  experience,  and  disclaimed  subjection  to  the  old  legislators  of 
science,  they  were  in  too  great  haste  to  become  legislators  themselves,  .and  to  deduce  an 
explanatiofi  of  tl^e  whole  phenon^ena  of  nature  from  a  few  facts,  observed  without  ac- 
curacjr,  arranged  without  sl^ill,  and  never  compared  or  cpnfrqnted  with  one  another.  For- 
tunately, however,  from  the  turn  which  their  inquiries  had  taken^  the  ill  done  by  them  has 
passed  away,  and  the  good  has  become  permanent.  The  reveries  of  Paracelsus  have  disap- 
peared, but  his  application  of  chemistry  to  pharmacy  has  conferred  a  lasting  benefit  on  the 
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world.  The  Archosm  of  Van  Helmont,  and  the  army  of  spiritual  agents  with  which 
the  diseovery  of  eh»tic  fluids  had  filled  the  imagination  of  that  celebrated  empiric,  are 
laughed  at,  or  forgotten  ;  but  the  fluids  which  he  had  the  sagacity  to  distinguish,  form,  at 
the  present  moment,  the  Connecting  principles  of  the  new  chemistry. 

Earlier  than  any  of  the  authors  just  damed>  but  in  a  great  measure  under  the  ihfluence 
of  the  same  delusions,  Roger  Bacon  appears  to  have  been  more  fully  aware  than  any  of 
them  of  the  use  of  experiment,  and  of  mathematical  reasoning,  in  physical  and  mechanical 
inquiries.  But,  in  the  thirteenth  century,  an  appeal  from  the  authority  of  the  schools, 
even  to  nature  herself,  could  not  be  made  with  impunity.  Bacon,  accordingly,  incurred 
the  displeasure  both  of  the  University  and  of  the  Church,  and  this  forms  one  of  his  claims 
to  the  respect  of  posterity,  as  it  is  but  fair  to  consider  persecution  inflicted  by  the  ignorant 
and  bigoted  as  equivalent  to  praise  bestowed  by  the  liberal  and  enlightened. 

Much  more  recently,  Gilbert,  in  his  treatise  on  the  Magnet,  had  given  an  example  of  an 
experimental  inquiry,  carried  on  with  more  correctness,  and  more  enlarged  views,  than  had 
been  done  \^  any  of  his  predecessors.  Nevertheless,  in  the  end  of  the  sixteenth  century, 
it  ihight  still  be  affirmed,  that  the  situation  of  the  great  avenue  to  knowledge  was  fully 
understood  by  none,  and  that  its  existence,  to  the  bulk  of  philosophers,   was  utterly 

unknown. 

It  was  about  this  time  that  Francis  Bacon  (Lord  Verulam)  began  to  turn  his  powerful 
and  creative  mind  to  contemplate  the  state  of  human  knowledge,  to  mark  its  imper* 
lections,  and  to  plan  its  improvement.  One  of  the  considerations  which  appears  to  have 
unpressed  his  mind  most  forcibly,  was  the  vagueness  and  uncertainty  of  all  the  physicd 
speculations  then  existing,  and  the  entire  want  of  connection  between  the  sciences  and 

the  Arts. 

Though  these  two  things  are  in  their  nature  so  closely  united,  that  the  same  truth  which 
is  a  principle  in  science,  becomes  a  rule  in  art,  yet  there  was  at  that  time  hardly  any  prac- 
tical improvement  which  had  arisen  from  a  theoretical  discovery.  The  natural  alliance  be- 
tween the  knowledge  and  the  power  of  man  seemed  entirely  interrupted ;  nothing  was  to 
be  seen  of  the  mutual  support  which  they  ought  to  afford  to  one  another ;  the  improvement 
of  art  was  left  to  the  slow  and  precarious  operation  of  chance,  and  that  of  science  to  the 
collision  of  opposite  opinions. 

'^  But  i^hence,"  said  Bacon,  *'  can  arise  such  vagueness  and  sterility  in  all  the  physical 
systems  which  have  hitherto  existed  in  the  world  ?  It  is  not  certainly  from  any  thing  ip 
nature  itself ;  for  the  steadiness  and  regularity  of  the  laws  by  which  it  is  governed  clearly 
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mark  them  out  as  objects  of  certain  and  precise  knowledge.  Neither  can  it  arise  from  any 
jirant  of  ability  in  those  who  have  pursued  such  inquiries,  many  of  whom  have  been  men  of 
the  highest  talent  and  genius  of  the  ages  in  which  they  lived  ;  and  it  can,  therefore,  arise 
from  nothing  else  but  the  perverseness  and  insufficiency  of  the  methods  that  have  been 
pursued.  Men  have  sought  to  make  a  world  from  their  own  conceptions,  and  to  draw 
from  their  own  minds  all  the  materials  which  they  employed  ;  but  if,  instead  of  doing  so, 
they  had  consulted  experience  and  observation,  they  would  have  had  facts,  and  not  opinion^ 
to  reason  about,  and  might  have  ultimately .  arrived  at  the  knowledge  of  the  laws  which 
govern  the  material  world." 

'<  As  things  are  at  present  conducted, "^  he  adds,  '*  a  sudden  transition  is  made  from 
sensible  objects  and  particular  facts  to  general  propositions,  which  are  accounted  prin- 
ciples, and  round  which,  as  round  so  many  fixed  poles,  disputation  and  argument  continu- 
ally  revolve.  From  the  propositions  thus  hastily  assumed,  all  things  are  derived,  by  a  pro- 
cess compendious  and  precipitate,  ill  suited  to  discovery,  but  wonderfully  accommodated  to 
debate.  The  way  that  promises  success  is  the  reverse  of  this.  It  requires  that  we  shoidd 
generalize  slowly,  going  from  particular  things  to  those  that  are  but  one  step  more  general ; 
from  those  to  others  of  still  greater  extent,  and  so  on  to  such  as  are  universal.  By  such 
means,  we  may  hope  to  arrive  at  principles,  not  vague  and  obscure,  but  luminous  and  well- 
defined,  such  as  nature  herself  will  not  refuse  to  acknowledge.'^ 

Before  laying  down  the  rules  to  be  observed  in  this  inductive  process,  Bacon  proceeds  td 
enumerate  the  causes  of  error,-~the  IdoU^  aa  he  terms  them,  in  his  figurative  language,  or 
false  divinities  to  which  the  mind  had  so  long  been  accustomed  to  bow.  He  considered 
this  enumeration  as  the  more  necessary,  that  the  same  idols  were  likely  to  return,  even  afler 
the  reformation  of  science,  and  to  avail  themselves  of  the  real  discoveries  that  might  have 
been  made,  for  giving  a  colour  to  their  deceptions. 

These  idols  he  divides  into  four  classes,  to  which  he  gives  names,  fantastical,  no  doubts 
but,  at  the  same  time,  abundantly  significant. 

Idola  Tribus,  Idob  of  the  Tribe, 

Specus,  -—  of  the  Den, 

Fori,  -—  of  the  Forum, 

Theatri,  — —  of  the  Theatre. 

1.  The  idols  of  the  tribes  or  of  the  race,  are  the  causes  of  error  founded  on  human  nature 
in  general,  or  on  principles  common  to  all  mankind.  **  The  mind,"  he  observes,  <<  is 
not  like  a  plain  mirror,  which  reflects  the  images  of  things  exactly  as  they  are ;  it  ii 
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a  mirror  of  an  uneten  surface,  which  combines  its  own  figure  with  the  figures  of  the  ob- 
jects it  represents.**  ■ 

Among  the  idols  of  this  dass,  we  may  reckon  the  propensity  which  there  is  in  all  men 
to  find  in  natiu^  a  greater  degree  of  order,  simplicity,  and  regularity,  than  is  actually  in- 
dicated by  observation.  Thus,  as  soon  as  men  perceived  the  orbits  of  the  planets  to  re- 
turn into  themselves,  they  immediately  supposed  them  to  be  perfect  circles,  and  the  mo* 
tJOD  in  those  circles  to  be  uniform  ;  and  to  these  hypotheses,  so  rashly  and  gratuitously 
assumed,  the  astronomers  and  mathematicians  of  all  antiquity  laboured  incessantly  to  recon- 
cile their  observations. 

The  propensity  which  Bacon  has  here  characterized  so. well,  is  the  same  that  has  been, 
Slice  his  time,  knovm  by  the  name  of  the  spirit  qf  system.  The  prediction,  that  the 
sources  of  error  would  return,  and  were  likely  to  infest  science  in  its  most  flourishing  con- 
didon,  has  been  fully  verified  with  respect  to  this  illusion,  and  in  the  case  of  sciences 
which  bad  no  existence  at  the  time  when  Bacon  wrote.  When  it  was  ascertained,  by  ob- 
servation, that  a  considerable  part  of  the  earth's  surface  consists  of  minerals,  disposed  in 
horizontal  strata,  it  was  immediately  concluded,  that  the  whole  exterior  crust  of  the  earth 
is  composed,  or  has  been  composed,  of  such  strata,  continued  all  round  without  interrup- 
tion ;  and  on  this,  as  on  a  certain  and  general  fact,  entire  theories  of  the  earth  have  been 
C(mstructed« 

There  is  no  greater  enemy  which  science  has  to  struggle  with  than  this  propensity  of 
the  mind ;  and  it  is  a  struggle  from  which  science  is  never  likely  to  be  entirely  relieved  ; 
because,  unfortunately,  the  illusion  is  founded  on  the  same  principle  from  which  our  love 
of  knowledge  takes  its  rise. 

12.  The  idols  qf  the  den  are  those  that  spring  from  the  peculiar  character  of  the  indi- 
vidual* Besides  the  causes  of  error  which  are  common  to  all  mankind,  each  iqdividual, 
according  to  Bacon,  has  his  own  dark  cavern  or  den,  into  which  the  light  is  imperfectly 
admitted,  and  in  the  obscurity  of  which  a  tutelary  idol  lurks,  at  whose  shrine  the  truth  is 
often  sacrificed. 

One  great  and  radical  distinction  in  the  capacities  of  men  is  derived  from  this,  that 
some  minds  are  best  ads^ted  to  mark  the  differences,  others  to  catch  the  resemblances, 
of  things.  Steady  and  profound  understandings  are  disposed  to  attend  carefully,  to  pro- 
ceed slowly,  and  to  examine  the  most  minute  differences  ;  while  those  that  are  sublime 


'  Novum  Organum,  Lib.  i.  Aph.  41. 
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and  active  are  ready  to  lay  hold  of  the  slightest  resemblances.     Each  of  these  easily  runs 
into  excess ;  the  one  by  catching  continually  at  distinctions,  the  other  at  affinities. 

The  studies,  also,  to  which  a  man  is  addicted,  have  a  great  effect  in  influencing  his 
opinions.  Bacon  complains,  that  the  chemists  of  his  time,  from  a  few  experiments  ywith 
the  furnace  and  the  crucible,  thought  that  they  were  fUmished  with  principles  sufficient 
to  explain  the  structure  of  the  universe  ;  and  he  censures  Aristotle  for  having  depraved 
his  physics  sd  much  with  his  dialectics,  as  to  render  the  former  entirely  a  science  of  words 
and  controversy.  In  like  manner,  he  blames  a  philosopher  of  his  own  age,  Gilbert,  who 
had  studied  magnetism  to  good  purpose,  for  having  proceeded  to  form  out  of  it  a  genei^l 
system  of  philosophy.  Such  things  have  occurred  in  every  period  of  science.  Thus  elec- 
tricity has  been  applied  to  explain  the  motion  of  the  heavenly  bodies  }  and,  of  late,  gal* 
vanism  and  electricity  together  have  been  held  out  as  explaining,  not  pnly  the  affinities  of 
chemistry,  but  the  phenomena  of  gravitation,  and  the  laws  of  vegetable  and  animal  life# 
It  were  a  good  caution  for  a  man  who  studies  nature,  to  distrust  those  things  with 
which  he  is  particularly  conversant,  and  which  he  is  accustomed  to  contemplate  with 
pleasure* 

3.  The  idols  qfth&  forum  are  those  that  arise  out  of  the  commerce  or  intercourse  of  so^ 
ciety,  and  especially  from  language,  or  the  means  by  which  men  communicate  theic 
thoughts  to  one  another. 

Men  believe  that  theil*  thoughts  govern  their  words  ;  but  it  also  happens,  by  a  certain 
kind  of  reaction,  that  their  words  frequently  govern  their  thoughts.  This  is  the  more 
pernicious,  that  words,  being  generally  the  work  of  the  multitude^  divide  things  according 
to  the  lines  most  (K>nspicuous  to  vulgar  apprehensions.  Hence,  when  words  are  examined, 
few  instances  are  found  in  which,  if  at  all  abstract,  they  convey  ideas  tolerably  precise  and 
well. defined.  For  such  imperfections  there  se^ns  to  be  no  remedy,  but  by  having  recourse 
to  particular  .instances,  and  diligently  comparing  the  meanings  of  words  with  the  external 
archetypes  from  which  they  are  derived. 

4.  The  idoh  oftheAheatre  are  the  last,  and  are  the  deceptions  which  have  taken  their.riae 
from  the  systems  or  dogmas  of  the  different  schools  of  philosophy.  In  the  opinion  of 
Bacon,  as  many  of  these  systems  as  had  been  invented,  so  many  representations  of  ioouk 
^nary  worlds  had  been  l»:ought  upon  the  stage.  H^ice  the  name  of  idola  tbeatri» 
They  do  not  enter  the  mind  imperceptibly  like  the  other  three  i  a  man  must  labour  to 
acquire  them,  and  they  are  often  the  result  of  great  learning  and  study.  % 

**  Philosophy,''  said  he,  ''  as  hitherto  pursued,  has  taken  much  from  a  few  things,  or  a 
little  from  a  great  many  ;  and,  in  both  cases,  has  too  narrow  a  basis  to  be  of  much  dura*- 
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tion  or  utility/'  The  Aristotelian  philosophy  is  of  the  latter  kind ;  it  has  taken  its  prin- 
ciples from  common  experience^  but  without  due  attention  to  the  evidence  or  the  precise 
nature  of  the  facts ;  the  philosc^her  is  left  to  work  out  the  rest  from  his  own  inrention. 
Of  this  kind,  called  by  Bacon  the  sophistical^  were  almost  all  the  physical  systems  of  an- 
tiquity. 

When  philosophy  takes  all  its  principles  irom  a  few  facts,  he  c^s  it  e/Ttpirica^-— such  as 

_  * 

was  that  of  Gilbert,  and  of  the  chemists. 

It  should  be  observed,  that  Bacon  does  not  charge  the  physics  of  antiquity  with  being 
absolutely  regardless  of  experiment.  No  system,  indeed,  however  fimtastical,  has  ever 
existed,  to  which  that  reproach  could  be  applied  in  its  full  extent ;  because,  without  some 
regard  to  fact,  no  theory  can  ever  become  jn  the  least  degree  plausible.  The  fault  lies 
not,  therefore,  in  the  absolute  rejection  of  experience,  but  in  the  unskilful  use  of  it ;  in 
taking  up  principles  lightly  from  an  inaccurate  and  careless  observation  of  many  things } 
or,  if  the  observations  have  beei^  mwe  accurate,  from  those  made  on  a  few  facts,  unwar- 
rantably generalized. 

BacQU  proceeds  to  point  out  .the  circumstances,  in  the  history  of  the  world,  which  bad 
hitherto  favoured  these  perverse  modes  of  philosophizing.  He  observes,  that  the  periodiB 
during  which  science  had  been  cultivated  were  not  many,  nor  of  long  duration.  They 
might  be  reduced  to  three  ;  the  first  with  the  Greeks ;  the  second  with  the  Romans  ( 
and  the  third  with  the  western  nations,  after  the  revival  of  letters.  In  none  of  all  these 
periods  ha4  much  attention  been  paid  to  natur^  philosophy,  the  great  parent  of  the 
sciences. 

With  the  Greeks,  the  time  was  very  short  during  which  physical  science  flourished  in  any 
degree.  The  seven  Sages,  with  the  exception  of  Thales,  applied  themselves  entirely  to. 
morals  and  politics ;  and  in  later  times,  after  jk)crates  had  brought  down  philosophy  from 
the  heavens  to  the  earth,  the  study  of  nature  was  gen^r^ly  abandoned.  In  the  Roman, 
republic,  the  knowledge  most  cultivated,  as  might  be  expected  among  a  martial  and  ambi- 
tious  people,  was  such  as  had  a  direct  reference  to  war  and  politics..  During  the  empire, 
the  introduction  and  establishment  of  t^e  Christian  religion  drew  the  attention  of  men  to 
theological  studies,  and  the  important  interests  which  were  then  at  stake  left  but  a  small 
share  of  talent  ^and  alnlity  to  be  occupied  in  inferior  pursuits.  The  c(»Tuptions  which  follow-^ 
ed,  4nd  the  vast  hierarchy  which  assumed  the  command  both  of  the  sword  and  the  sceptrey 

■  • 

while  it  occupied  and  enslaved  the  minds  of  men,  looked  with  suspicion  on  sciences  which 
could  not  easily  be  subjected  to  its  control. 

At  the  time,  therefore,  .when  Bacon  wrotCi  it  might  truly  be  said,  that  a  small  portion. 
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even  of  the  learned  ages,  and  of  the  abilities  of  learned  men,  had  been  dedicated  to  the 
study  of  Natural  Philosophy.  This  served,  in  his  opinion,  to  account  for  the  imperfect 
state  in  which  he  found  human  knowledge  in  general ;  for  he  thought  it  certain,  that  no 
part  of  knowledge  could  attain  much  excellence  without  having  its  foundation  laid  in  phy- 
sical science. 

He  goes  on  to  observe,  that  the  end  and  object  of  knowledge  had  been  very  generally 
mistaken  ;  that  many,  instead  of  seeking  through  it  to  improve  the  condition  of  human 
life,  by  new  inventions  and  new  resources,  had  aimed  only  at  popular  applause,  and  had  sa- 
tisfied themselves  with  the  knowledge  of  words  more  than  of  things  :  while  others,  who 
were  exceptions  to  this  rule,  had  gone  still  farther  wrong,  by  directing  then*  pursuits  to 
objects  imaginary  and  unattainable.  The  alchemists,  for  example,  alternately  the  dupes  of 
their  own  credulity  and  of  their  own  imposture,  had  amazed  and  tormented  the  world  with 
hopes  which  were  never  to  be  realised.  Others,  if  possible  more  visionary,  had  promised 
to  prolong  life,  to  extinguish  disease  and  infirmity,  and  to  give  man  a  command  over  the 
world  of  spirits,  by  means  of  mystic  incantations.  **  All  this,^'  says  he,  '*  is  the  mere  boast- 
ing of  ignorance  ;  for,  when  the  knowledge  of  nature  shall  be  rightly  pursued,  it  will  lead 
to  discoveries  that  will  as  far  excel  the  pretended  powers  of  magic,  as  the  real  exploits  of> 
Caesar  and  Alexander  exceed  the  fabulous  adventures  of  Arthur  of  Britain,  or  Amadis  of 
Gaul.*' ' 

Again,  the  reverence  for  antiquity,  and  the  authority  of  great  names,  have  contributed, 
much  to  retard  the  prepress  of  science.  Indeed,  the  notion  of  antiquity  which  men  have 
taken  up  seems  to  be  erroneous  and  inconsistent.  It  is  the  duration  of  the  world,  or  of 
the  human  race,  as  reckoned  from  the  extremity  that  is  past,  and  not  from  the  point  of 
time  which  is  present,  that  constitutes  the  true  antiquity  to  which  the  advancement  of 
science  may  be  conceived  to  bear  some  proportion ;  and  just  as  we  expect  more  wisdom  and 
expmence  in  an  old  than  in  a  young  man,  we  may  expect  more  knowledge  of  nature  from 
the  present  than  from  any  of  the  ages  that  are  past. 

**  It  is  not  to  be  esteemed  a  small  matter  in  this  estimate,  that,  by  the  voyages  and  travels 
of  these  later  times,  so  much  more  of  nature  has  been  discovered  than  was  known  at  any 
former  period.  It  would,  indeed,  be  disgraceful  to  mankind,  if,  after  such  tracts  of  the 
material  world  have  been  laid  qpen,  which  were  unknown  in  former  times, — ^so  many  seas 
traversed,-— so  many  countries  explored, — so  many  'Stars  discovered,*^hat  philosophy,  or 
the  intelligible  world,  should  be  circumscribed  by  the  same  boundaries  as  before.'' 


^  Nov.  Org.  Lib.  i.  A  ph.  87« 
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.  Another  cause  has  greatly  obstructed  the  progress  of  philosophy,  viz.  that  men  inquire 
only  into  the  causes  of  rare»  extraordinary,  and  great  {^enomena,  without  troubling  them* 
selves  about  the  explanation  of  such  as  are  common,  and  make  a  part  of  the  general  course 
of  nature.  *  It  is,  however,  certain,  that  no  judgment  can  be  formed  concerning  the  extra- 
ordinary and  singular  phenomena  of  nature,  without  ^comparing  them  with  those  that  are 
oldinary  and  frequent. 

Hie  laws  which  are  every  day  in  action,  are  those  which  it  is  most  important  for  us  to 
Boderstand ;  and  this  is  well  illustrated  by  what  has 'happened  in  the  scientific  world  since 
the  time  when  Bacon  wrote.    The  simple  falling  of  a  stone  to  the  ground  has  been  found 
to  involve  principles  which  are  the  basis  of  all  we  know  in  mechanical  philosophy.     With«* 
out  accurate  experiments  on  the  descent  of  bodies  at  the  surface  of  the  earth,  the  objec- 
tims  against  the  earth's  motion  could  not  have  been  answered,  the  inertia  of  body  would 
bsve  remained  unknown,  and  the  nature  of  the  force  which  retains  the  planets  in  their 
eibits  could  never  have  been  investigated.      Nothing,  therefore,  can  be  more  out  of  its 
place  than  the  fastidiousness  of  those  philosophers,  who  suppose  things  to  be  unworthy  of 
study,  because,  with  respect  to  ordinary  life,  they  are  trivial  and  unimportant.     It  is  an 
CTTor  of  the  same  sort  which  leads  men  to  consider  experiment,  and  the  actual  application 
of  the  hands,  as  unworthy  of  them,  and  unbecoming  of  the  dignity  of  science.     **  There 
are  some»*'  says  Bacon«  **  who,  delighting  in  mere  contemplation,  are  offended  with  our 
frequent  reference  to  experiments  and  operations  to  be  performed  by  the  hand,  things 
which  appear  to  them  mean  and  mechanical ;  but  these  men  do  in  fact  oppose  the  attain- 
ment of  the  object  they  profess  to  pursue,  since  the  exercise  of  contemplation,  and  the 
constmction  and  invention  of  experiments,  are  supported  on  the  same  principles,  and  per- 
frcted  bj  the  same  means."  * 

After-  these  preliminary  discussions,  the  great  restorer  of  philosophy  proceeds,  in  the  se-^ 
cood  book  of  the  Novum  Organum,  to  describe  and  exemplify  the  nature  of  the  induction, 
which  he  deems  essential  to  the  right  interpretation  of  nature. 

Tlie  first  object  must  be  to  prepare  a  history  of  the  phenomena  to  be  explained,  in  all 
their  modifications  and  varieties.  This  history  is  to  comprehend  not  only  all  such  facts  as 
^ontaneoufily  offer  themselves,  but  all  the  experiments  instituted  for  the  sake  of  discovery, 
or  for  any  of  the  purposes  of  the  useful  arts.  It  ought  to  be  composed  with  great  care  ; 
the  bets  accurately  related,  and  distinctly  arranged ;  their  authenticity  diligently  examin* 


^  Ibid.  Apb.  119*  <  Impetus  Phil.  p.  681.    Note  C. 
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ed ;  those  that  rest  on  doubtful  evidence,  though  not  rejected,  being  noted  as  uncertain, 
with  the  grounds  of  the  judgment  so  formed.  This  last  is  very  necessary ;  for  facts  often 
appear  incredible,  only  because  vfe  are  ill  informed,  and  cease  to  appear  marvellous,  when 
our  knowledge  is  farther  extended. 

All  such  facts,  however,  as  appear  contrary  to  the  ordinary  course  of  opr  experience, 
though  thus  noted  down  and  preserved,  must  have  no  weight  allowed  them  in  the  first  steps 
of  investigation,  and  are  to  be  used  only  when  the  general  principle,  as  it  emerges  from 
the  inductive  process,  serves  to  increase  their  probability. 

This  record  of  facts  is  what  Bacon  calls  natural  history,  and  it  is  material  to  take  notice 
of  the  comprehensive  sense  in  which  that  term  is  understood  throi^h  all  his  writings* 
According  to  the  arrangement  of  the  sciences,  which  he  has  explained  in  his  treatise  on 
the  advancement  of  knowledge,  all  learning  is  classed  relatively  to  the  three  intellectual 
faculties  of  Memory,  Reason,  and  Imagination.  Under  the  first  of  these  divisions  is  con- 
tained all  that  is  merely  Narration  or  History,  of  whatever  kind  it  may  be.  Under  the 
second  are  contained  the  different  sciences,  whether  they  respect  the  Intellectual  or  the 
Material  world.  Under  the  third  are  comprehended  Poetry  and  the  Fine  Arts.^  It  is  with 
the  first  of  these  classes  only  that  we  are  at  present  concerned.  Tli^  two  first  divisions  of 
it  are  Sacred  and  Civil  History,  the  meaning  of  which  is  sufiSciently  understood.  The 
third  division  is  Natural  History,  which  comprehends  the  description  of  the  £act»  relative 
to  inanimate  matter,  -and  to  all  animals,  except  man.  Natui^al  history  is  again  subdivided 
into  three  parts :  1.  The  history  of  the  phenomena  of  nature,  which  are  uniform ;  S.  Of 
the  facts  which  are  anomalous  or  extraordinary ;  3.  Of  the  processes  in  the  different  arts. 

We  are  not  to  wonder  at  finding  the  processes  of  the  arts  thus  enrolled  among  the 
materials  of  natural  history.  The  powers  which  act  in  the  processes  of  nature  and  in 
those  of  art  are  precisely  the  same,  and  are  only  dii*ected,  in  the  latter  case,  by  the  in- 
tention  of  man,  toward  particular  objects.  In  art,  as  Bacon  elsendiere  observes,  man 
does  nothing  more  than  bring  things  nearer  to  one  another,  or  carry  them  fartibtr 
off;  the  rest  is  performed  by  nature,  and,  on  most  occasions,  by  means  of  which  we  are 
<iuite  ignorant. 

Thus,  when  a  man  fires  a  pistol,  he  does  nothing  but  make  a  piece  of  flint  approMh  m 
plate  of  hardened  steel,  with  a  certain  velocity.  It  is  nature  that  does  the  rest  ;~»that 
makes  the  small  red  hot  and  fluid  globules  of  steel,  which  the  flint  had  struck  ofl^,  com- 
municate their  fire  to  the  gunpowder,  and,  by  a  process  but  little  understood,  set  loose  the 
elastic  fluid  contained  in  it ;  so  that  an  explosion  is  produced,  and  the  ball  propelled  with 
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astonishing  velocity.     It  is  obvious  that,  in  this  instance,  art  on^y  gives  certain  powers  of 

» 

nature  a  particular  direction. ' 

To  the  rules  which  have  been  given. fn>Qi  Bacon,  for  the  composition  of  natural  history, 
J  may  be  permitted  to  add  this  other, — ^that  theoretical  language  should,  as  much  as  pos- 
sible, be  avoided.  Appearances  ought  to  be  described  in  terms  which  involve  no  opinion 
with  respect  to  their  causes.  These  last  are  the  objects  of  separate  examination,  and  will 
be  best  understood  if  the  facts  are  given  fairly,  without  any  dependence  on  what  should 
yet  be  considered  as  unknown.  This  rule  is  very  essential  where  the  facts  are  in  a  certain 
degree  complicated ;  for  it  is  -then  much  easier  to  describe  with  a  reference  to  theory  than 
without  it.  It  is  only  from  a  skilful  physician  that  you  can  expect  a  description  of  a  difs- 
ease  which  is  not  full  of  opinions  concernixig  its  cause.  A  similar  observation  might  be 
made  with  respect  to  agriculture ;  and  with  respect  to  no  scienf^  more  than  geology. 

The  natural  history  of  any  phenomenon,-  gr  class  of  phehconena,  being  thus  prepared, 
the  next  object  is,  by  a  comparison  of  the  differeiit  ^ts,  to  find  out  the  cause  of  the  pheno< 
menon,  its  /orm,  in  the  language  of  Baoqjrv  or  its  essence.  The^rm  of.  any  quality  in  bo4y 
is  something  convertible  with  that  quality ; ,  that  is,  whqre  it  exists,  the  quality  is  present, 
and  where  the  quality  is  present,  the  form  must  be  so  likewise.  Thus,  if  transparency  in 
bodies  be  the  thing  inquired  after,  the  form  of  it  is  something  that,  wherever  it  is  found, 
tliere  is  transparency ;  and,  vice,  versa^  wherever  there  is  transparency,  that  which  we  have 
,  called  the  ibrm  is  likewise  present. 

.  The  form,  then,  diifers  in  nothing  from  the  cause ;  only  we  apply  the  word  cause  wtier^ 
.  i^  is  event  or  change  that  is  the  eSect*  When  the  eflfect  or  result  is  a  permanent  quality, 
we  ^ak  of  the  fonn  or  essence. 

Two  other  objects,  mibordinate  to  formSy  but  often  essential  to  the  knowledge  of  tha^, 
are  also  occasionaUy  subjects  of  investigation.  These  are  the  latent  proceiss,  and  the  la- 
tent scH? matrism  j  latens  processus^  et  latens  ^ehematifimus.  The  former  is  the  setret 
<^d  invisible  pr^grQSS  by  which  sensible  chaqges  ^e  iHttught  about,  and  seems,  in  Bacon's 
«eceptatif>n,,toanvolve  the  .prit>cq>le,  since  called  the  law ofcaniinui^f^ajceordi^gio  whic^, 
-no  eb;u^,  .however  small,  ofiU;  be  effected  but  in. /ii»^.  To  know  die^  relation  betwe^ 
the  time  and  the  change  diectod  an  it,  woi^ld  be  to  have  a  p<)rfe$t  knpwledge  of  the  lat^t 
process.  In  the  firing  of  a  oannon,  ipr  exalnple,  the  ^^coeasion  pf  events  duiing  the  short 
interval  between  the  application  of  the  match  and  the  expulsion  of  the  ball,  constitutes  a 
latent  process  of  a  very  remarkable  and  complicated  nature,  which,  however,  we  can  now 
trace  with  some  degree  of  accuracy.  In  mechanical  operations,  we  can  often  follow  this 
process  still  more  completely.     When  motion  is  communicated  from  any  body  to  another, 

DISS.  II.  PART  I.  F 


4fi  t£COND  DISSERT ATIOK. 

it  is  distributed  through  all  the  parts  of  that  other,  by  a  law  quite  beyond  the  reach  of 
sense  to  perceive  directly,  but  yet  subject  to  investigation,  and  determined  by  a  principle, 
which,  though  late  of  being  discovered,  is  now  generally  recognised.  The  applications 
of  this  mechanical  principle  are  perhaps  the  instances  in  which  a  latent,  and,  indeed,  a 
very  recondite  process,  has  been  most  completely  analyzed. 

The  latent  sehematism  is  that  invisible  structure  of  bodies,  on  which  so  many  of  their 
properties  depend.  Wheii  we  inquire  into  the  constitution  of  crystals,  or  into  the  internal 
structure  of  plimts,  &c.  we  are  examining  into  the  latent  schematism.  We  do  the  same 
when  we  attempt  to  explain  elasticity,  magnetism,  gravitation,  &c.  by  any  peculiar  struc- 
ture of  bodies,  or  any  arrangement  of  the  particles  of  matter. ' 

In  order  to  inquire  into  the  Jbrm  or  cause  of  any  thing  by  induction^  having  brought 
together  the  facts,  we  are  to  begin  with  considering  wh^it  things  are  thereby  excluded 
from  the  number  of  possible  forms.  This  exclusion  is  the  first  part  of  the  process  of  in- 
duction :  it  confines  the  field  of  hypothesis,  and  brings  the  true  explanation  within  nar- 
rows limits.  Thus,  if  we  were  inquiring  into  the  quality  which  is  the  cause  of  transpa- 
rency in  bodies ;  from  the  fact  that  the  diamond  is  transparent,  we  immediately  exclude 
rarity  or  porosity  as  well  as  fluidity  from  those  causes,  the  diamond  being  a  very  solid  and 
dense  body. 

Negative  instances,  or  those  where  the  given,/&rm  is  wanting,  are  also  to  be  collected. 

That  glass,  when  pounded,  is  not  transparent,  is  a  negative  fact,  and  of  considerable  im- 
portance when  the  Jbrm  of  transparency  is  inquired  into ;  also,  that  col^lections  of  vapour, 
snclf  as  clouds  and  fogs^  have  not  transparency,  are  negative  faets  of  the  same  kind.  The 
facts  thus  collected,  both  aflfirmative  and  n^ative,  may,  for  the  sake  of  reference,  be  re- 
duced into  tMea. 

Bacon  exemplifies  his  method  on  the  subject  of  Heat ;  and,  though  his  cdlection  of 
fiKts  be  imperfect,  his  method  c^  treating  them  is  extremely  judicious,  and  the  whole  dis- 
quisition highly  interesting.  *  He  here  proposes,  as  an  experiment,  to  try  the  reflection  of 
the  heat  of  opaque  bodies. '  He  mentions  also  the  viirum  cakndare,  or  thermometer, 
which  was  just  then  coming  into  use.  His  reflections,  afler  finishing  his  enumeration  of 
Acts,  show  how  sensible  he  was  of  the  imperfect  state  of  his  own  knowledge.^ 

After  a  great  number  of  exclusions  have  lek  but  a  few  principles,  conmion  to  every  case. 


'  Nov.  Org.  Lib.  ii.  Aph.  5,  6,  &c.  ^  Ibid.  Aph.  1S>  20,  Sec 

^  Ibid.  Aph.  11.  ^  Ibid.  Aph.  14. 
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me  of  these  is  to  be  assumed  as  the  cause ;  and,  by  reasoning  from  it  synthetically,  we  are 
to  try  if  it  will  account  for  the  phenomena* 

So  necessary  did  this  exclusive  process  appear  to  Bacon,  that  he  says,  "  It  may  perhaps 
be  competent  to  angels,  or  superior  intelligences,  to  determine  the  form  or  essence  direct- 
ly, by  affirmations  from  the  first  consideration  of  the  subject.  But  it  is  certainly  beyond 
the  power  of  man,  to  whom  it  is  only  given  to  proceed  at  first  by  negatives,  and,  in  the 
last  place,  to  end  in  an  qffiimative^  i^r  the  exclusion  of  every  thing  else."  ' 

The  method  of  induction,  as  laid  down  here,  is  to  be  considered  as  applicable  to  all  in- 
vestigations where  experience  is  the  guide,  whether  in  the  moral  or  natural  world.  '<  Some 
may  doubt  whether  we  propose  to  apply  our  method  of  investigation  to  natural  philosophy 
only,  or  to  other  sciences,  such  as  logic,  ethics,  politics.  We  answer,  that  we  mean  it  to 
be  so  applied.  And  as  the  common  logic,  which  proceeds  by  the  syllogism,  belongs  not 
only  to  natural  philosophy,  but  to  all  the  sciences,  so  our  logic,  which  proceeds  by  induc- 
tion, embraces  every  thing."* 

Though  this  process  had  been  pursued  by  a  person  of  much  inferior  penetration  and 
sagacity  to  Bacon,  he  could  not  but  have  discovered  that  all  fiuts,  even  supposing  them 
truly  and  accurately  recorded,  are  not  of  equal  value  in  the  discovery  of  truth.  Some 
of  them  show  the  thing  sought  for  in  its  highest  degree,  some  in  its  lowest ;  some  exhi- 
bit it  simple  and  uncombined,  in  others  it  appears  confused  with  a  variety  of  circum* 
stances.  Some  facts  are  easily  uiterpreted,  others  are  very  obscure,  and  are  understood 
only  in  consequence  of  the  light  thrown  on  them  by  the  former.  This  led  our  author  to 
consider  what  he  calls  PrerogativcB  InsUmUarumf  the  comparative  value  of  facts  as  meana 
of  discovery,  or  as  instruments  of  investigation.  He  enumerates  twenty  seven  different 
species,  an^.  enters  at  som6  length  into  the  peculiar  properties  of  each.  I  must  content 
myself,  in  this  sketch,  with  describing  a  few  of  the  most  important,  subjoining,  as  illustra- 
tions, sometimes  the  examples  which  the  author  himself  has  given,  but  more  frequently 
such  as  have  been  furnished  by  later  discoveries  in  science. 

I.  The  first  {ribce  in  this  classification  is  assigned  to  what  are  called  instantias  soUtarioff 
which  are  either  examples  of  the  same  quality  existing  in  two  bodies,  which  have  nothing 
in  common  but  that  quality,  or  of  a  quality  diflfering  in  two  bodies,  which  are  in  all  other 
respects  the  same.  In  the  first  instance,  the  bodies  differ  in  all  things  but  one  ;  in  the 
second,  they  agree  in  all  but  one.     The  hypotheses  that  in  either  case  can  be  entertained. 


*  Nov.  Org.  Lib,  ii.  Aph.  15. 
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concerning  the  cause  or  form  of  the  said  quality,  are  reduced  to  a  small  number ;  iBbr,  in 
the  first,  they  can  involve  none  of  the  things  in  which  the  bodies  difier ;  and,  in.  the  se- 
cond, none  ef  those  in  which  they  agi%e» 

Thtis,  of  the  cause  or  Jarm  of  colour  now  inquired  into,  mstantke  solitaries  ore  found 
in  crystals,  prisms  of  glass,  dit)ps  of  dew,  which  occasionaUy  exkaknt  colour,^^  and  yet  have 
nothing  in  common  with  the  stones,  flowers,  and  metals^  which;  possesa  coloiir  permanently^ 
except  the  colour  itself.  Hence  Bacon  eonchidies,  t^  colowr  is  nothing  eke  than  a  mo- 
dification of  the  rays  of  light,  (Mroduced,  in  the  first  case,  by  the  di&rent  degrees  of  inci- 
dence ;  and,  in  the  second,  by  the  texture  or  constitution  of  the  surfaces  of  bodiee.  He 
may  be  considered  a»  very  fortunate  in  fixn^  <m  these  examples,  fiyr  it  was  by  meana  of 
them  that  Newton  afterwards  found  out  the  composition  of  fight. 

Of  the  second  kind  of  imtantke  s^Utmim^  Bacon  mentions  the  white  or  celoiived  vei  w 
which  occur  in  limestone  or  mwrble,  and  yet  hardly  differ  in  substance  or  in  sttueture  fv<Na 
the  ground  of  the  stone.  He  concludes,  very  justly;  from  this,  that  ootoor  hoa  not  vD!aA^ 
to  do  with  the  essential  properties  of  body. 

II.  The  instatiHce  rmgr antes  exhibit  some  nature  or  property  of  body,  paadng  frraa  vm 
eondition  to  anodier,  either  fiom  less  to  gicater,  or  from  greater  to  lest ;,  aiminig  neam 
perfection  in  the  first  oase,  or  verging  towards  extinction  in  the  second. 

Suppose  the  thing  inquired  into  were  the  cause  of  whiteness  in  beHbe s ;.  an  imtantia.  mi^ 
gram  is  found  in  glass,  wliidi,  when  entire,  is  widKmt  cotoiir,  but^  when  pobrerizad^  fae^ 
eomes  white.  The  same  is  the  case  with  water  unfandcen,.  and  water  dashed  into  foam* 
In  both  cases,'  the  separation  into  particles  produces  wUteness.  So  also  the  commiiftica* 
tion  of  fluidity  to  metals  by  the  application  of.  heat  y  and  the  deatrudaoin  vS  tfaafc  finidit^ 
by  the  abstraction  of  heat,  are  examples  of  both  kinds  of  the  instantia  mgrans*  iMkan^ 
ces  of  this  kind  are  very  powerful  for  reducing  the  cause  inqmred  after  into:  a  riixxwn 
space,  and  for  removing  all  the  accidental  circumstances.  It  is  necessary,  however,.  ^  Bo'- 
con  *  very  justly  remarks,  that  we  dtoold  consider  not  merely  the  cape  when  a  certain  qtift«* 
lity  is  lost,  and  another  produced,  bnt  the  gradual  changes  made  in  tSiose  qualities  during 
their  migration,  vis.  the  increase  of  the  one,  and  the  cerrespondiiBg  diminution  of  the 
other.  The  quantity  which  changes  proportionally  to  another,  is  conaeeted  with  it  either 
as  eanse  and  effect,  or  as  a  collateral  e£fect  of  the  same  cause.     When,  agaui»  we  find  two 


■n  — 
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qualities  which  do  npt  increase  proportionally,  they  afford  a  negative  instance,  and  assni* 
1)8  that  the  two  are  not  connected  simply  as  cause  and  effect. 

The  mineral  kingdom  is  the  great  theatre  of  the  mstanticp  mgrantes,  where  the  same 
nature  is  seen  in  all  gradations,  from  the  most  perfegt  3tate,  till  it  become  entirely  evane^ 
^nt.  Such  are  the  shells  which  we  see  so  perfect  in  figure  and  structure  in  limestone, 
and  gradually  losing  themselves  in  the  finer  marbles,  till  they  can  no  longer  be  distinguishi*^ 
od.  The  use,  also,  of  one  such  fact  to  explain  or  interpret  ai^other,  is  nowhere  so  wdl 
leen  as  in  the  history  of  the  mineral  kingdom. 

III.  In  the  third  place  are  the  instantice  ostensivcp,  which  Bacon  also  calls  elucescentics 
ip^d  predominmites^  They  are  the  facts  which  show  some  particular  nature  in  its  highest 
fi^^  of  power  and  energy,  when  it  is  either  freed  from  the  impediments  which  usually 
OQjinteract  it,  or  is  itself  of  such  force  as  entirely  to  repress  those  impediments.  I^or  as 
every  body  is  susceptible  of  many  different  conditions,  and  has  many  different  forms  com- 
bined in  it,  one  of  them  oflen  confines,  depresses,  and  hides  another  entirely,  so  that  it  is 
not  easily  dji^tinguished.  There  are  found,  however,  some  subjects  in  which  the  nature 
inquire^  into  is  completely  diqjayed^  eit^r  by  the  absence  of  impediments,  or  by  the  pre<- 
4ominance  of  its  own  power*. 

Bpcon  uiatmces  the  thermometer,  or  vitrum  fakndare^  as  exhibiting  the  expansive 
power  of  heaty  ia  aouu^per  jx^v&  distinct  and  measurable  than  in  common  cases.  To 
t^is  ei^ample,  which  is  well  chpsen,  the  present  state  of  science  /enables  us  to  add  many 

If  the  weight  of  th^  air  were  inquired  into,  the  Torricellian  experiment  or  the  baro- 
meter affords  an  ostensive  instance^  where  the  circumstance  which  conceals  the  we^ht  of 
th^  atmosphere  in  4X>nuaaon  q>sas^  namelyi  the  pressure  of  it  in  all  directions,  being  entire^ 
ly  rei|iQVp4>  ^hat  weight  produce  its  full  effect^  dnd  sustains  the  whole  column  of  mercury 
in  the  t^be^  Th^  b^ometer  a^rds  also  an  example  of  the  instantia  mgroMf  when  the 
ehapge  is  not  ^t^i,  bujt  oniy  pf^lial,  or  progressive.  If  it  be  the  weight  of  the  w  whidi 
supports  the  mercury  in  thfs  tul^  of  the  barometer,  when  that  weight  is  diminished,  the 
mercury  ought  to  stand  lower.  On  going  to  the  top  of  a  mo«ntain,  the  weight  of  the  in- 
cwnb^nt  air  is  dimimshe4i  because  a  shorter  column  qf  air  is  to  be  sustained ;  the  mercury 
in  the  barometer  ought  thAr9fi>re  to  sink,  and  it  is  found  to  do  so  accordii^ly. 

These  are  iast«(nc99  w  whiph  th^  aotio^  of  certain  princjiples  is  rendered  visible  by  the 
removal,  of  41  tho  opposing  fwpes..  Qm^  may  be  given  wh/^re  it  i^  the  distinot  and  d«(^ 
sive  nature  of  the  fact  whicb  leads  to  ^  res^lt. 

Suppose  it  were  la^^uimd,  whether  the  prweixk  land  had  i^ver  hi^^  a>vered  by  the  sea. 
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If  we  look  at  the  stratified  form  of  so  large  a  portion  of  the  eartifa^s  surface,  we  cannot 
but  conclude  it  to  be  very  probable  that  such  land  was  formed  at  the  bottom  of  the  sea* 
But  the  decisive  proof  is  afforded  by  the  shells  and  corals,  or  bodies  having  the  '^rfect 
shape  of  shells  and  corals,  and  of  other  marine  exuvis,  which  are  found  imbedded  in 
masses  of  the  most  solid  rock,  and  often  on  the  tops  of  very  high  mountains.  This  leaves 
llo  doubt  of  the  formation  of  the  land  under  the  sea,  though  it  does  not  determine 
whether  the  land,  since  its  formation,  has  been  elevated  to  its  present  hei^t,  or  the  sea 
depressed  to  its  present  level.  The  decision  of  that  question  requires  other  facts  to  be 
consulted. 

IV.  The  instantia  clandestina^  which  is,  as  it  were,  opposed  to  the  preceding,  and 
shows  some  power  or  quality  just  as  it  is  beginning  to  exist,  and  in  its  weakest  state,  is  of- 
ten very  useful  in  the  generalization  of  facts.  Bacon  also  gave  to  this  the  fanciful  name  of 
instantia  crepuscuU. 

An  example  of  this  may  be  given  from  hydrostatics.  If  the  suspension  of  water  in  ca* 
pillary  tubes  be  inquired  into,  it  becomes  very  useful  to  view  that  effect  when  it  is  least,  or 
when  the  tube  ceases  to  be  capillary,  and  becomes  a  vessel  of  a  large  diameter.  The  co« 
lumn  is  then  reduced  to  a  slender  ring  of  water  which  goes  all  round  the  vessel,  and 
this,  though  now  so  inconsiderable,  has  the  property  of  being  independent  of  the  size  of 
the  vessel,  so  as  to  be  in  all  cases  the  same  when  the  materials  are  the  same.  As  there 
can  be  no  doubt  that  this  ring  proceeds  from  the  attraction  of  the  sides,  and  of  the  part 
immediately  above  the  water,  so  there  can  be  no  doubt  that  the  capillary  suspension,  in 
part  at  least,  is  derived  from  the  same  cause.  An  effect  of  the  opposite  kind  takes  place 
when  a  glass  vessel  is  filled  with  mercury. 

V.  Next  to  these  may  be  placed  what  are  called  in^tonfMF  manipulareSt  or  collective  in* 
stances,  that  is,  general  facts,  or  such  as  comprehend  a  great  number  of  particular  cases. 
As  human  knowledge  can  but  seldom  reach  the  most  general  cause  oxjbrm^  such  collective 
instances  are  oflen  the  utmost  extent  to  which  our  generalization  can  be  carried.  They 
have  great  value  on  thb  account,  as  they  likewise  have  on  account  of  the  assistance  which 
they  give  to  farther  generalization. 

Of  this  we  have  a  remarkable  instance  in  one  of  the  most  important  steps  ever  taken 
in  any  part  of  human  knowledge.  The  laws  of  Kepler  are  facts  of  the  kind  now  treated 
of,  and  consist  of  three  general  truths,  each  belonging  to  the  whole  planetary  systemy 
and  it  was  by  means  of  them  that  Newton  discovered  the  principle  of  gravitation.  The 
first  is,  that  the  planets  all  move  in  elliptical  orbits,  having  the  sun  for  their  common 
fecus ;  the  next,  that  about  diis  focus  the  ra^us  vector  of  each  planet  describes  equal 

11 
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areas  in  equal  times.  The  tUrd  and  last,  that  the  squares  of  the  periodic  times  of  the 
planets  are  as  the  cubes  of  their  mean  distances  from  the  sun.  The  knowledge  of  each 
of  these  was  the  result  of  much  research,  and  of  the  comparison  of  a  vast  multitude  of 
observations,  insomuch  that  it  may  be  doubted  if  ever  three  truths  in  science  were  dis- 
covered at  the  expence  of  so  much  labour  and  patience,  or  with  the  exertion  of  more 
ingenuity  and  invention  in  imagining  and  combining  observations.  These  discoveries 
were  all  made  before  Bacon  wrote,  but  he  is  silent  concerning  them ;  for  the  want  of  ma- 
thematical knowledge  concealed  from  his  view  some  of  the  most  splendid  and  interesting 
parts  of  science. 

Astronomy  is  full  of  such  collective  instances,  and  affords  them,  indeed,  of  the  second 
and  third  order,  that  is  to  say,  two  or  three  times  generalized.  The  astronomer  observes 
nothing  but  that  a  certain  luminous  disk,  or  perhaps  merely  a  luminous  point,  is  in  a  cer- 
tain position,  in  respect  of  the  planes  of  the  meridian  and  the  horizon,  at  a  certain  mo- 
ment of  time.  By  comparing  a  number  of  such  observations,  he  finds  that  this  luminous 
point  moves  in  a  certain  plane,  with  a  certain  velocity,  and  performs  a  revolution  in  a  cer- 
tain time.  Thus,  the  periodic  time  of  a  planet  is  itself  a  collective  fact,  or  a  single  fact 
expressing  the  result  of  many  hundred  observations.  This  holds  with  respect  to  each 
planet,  and  with  respect  to  each  element,  as  it  is  called,  of  the  planet's  orbit,  every  one  of 
which  is  a  general  fact,  expressing  the  result  of  an  indefinite  number  of  particulars.  This 
holds  still  more  remarkably  of  the  inferences  which  extend  to  the  distances  of  the  planet 
from  the  earth,  or  from  the  sun.  The  laws  of  Kepler  are  therefore  collective  facts  of  the 
second,  or  even  a  higher  order ;  or  such  as  comprehend  a  great  number  of  general  facts, 
each  of  which  is  itself  a  general  fact,  including  many  particulars.  It  is  much  to  the  cre- 
dit of  astronomy,  that,  in  all  this  process,  no  degree  of  truth  or  certainty  is  sacrificed } 
and  that  the  same  demonstrative  evidence  is  preserved  from  the  lowest  to  the  highest 
point.  Nothing  but  the  use  of  mathematical  reasoning  could  secure  this  advantage  to  any 
of  the  sciences. 

VI.  In  the  next  place  may  be  ranked  the  instances  which  Bacon  calls  analogous^  or 
pardlleL  These  consist  of  facts,  between  which  an  analogy  or  resemblance  is  visible  in 
some  particulars,  notwithstanding  great  diversity  in  all  the  rest.  Such  are  the  telescope 
and  microscope,  in  the  works  of  arty  compared  with  the  eye  in  the  works  of  nature. 
Hiis,  indeed,  is  an  analogy  which  goes  much  beyond  the  mere  exterior  ;  it  extends  to 
the  internal  structure,  and  to  the  principle  of  action,  which  is  the  same  in  the  eye  and 
in  the  telescope, — ^to  the  latent  schematism^  in  the  language  of  Bacon,  as  far  as  material 
substance  is  concerned.     It  was  the  experiment  of  the  camera  olfscura  which  led  to  the 
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discovery  of  the  formation  of  the  images  of  external  objeots  in  tke  bottom  of  the  jcye  by 
the  action  of  the  crystalline  lens,  and  the  oilier  humours  af  which  the  eje  is  formed. 

Among  the  instances  of  conformity,  those  are  the  most  us^nl  whidi  enable  us  to  com- 
pare productions  of  an  unknown  formation,  with  similar  productions  of  which  the  forma- 

*  r 

tion  is  wen  understood.  Such  are  basalt,  and  the  other  trap  rocks,  x^ompared  with  the 
lava  dirown  oat  from  volcanoes.  They  have  a  structure  so  exactly  similar,  that  it  is 
hardly  possible  to  doubt  that  their  origin  is  the  same,  and  that  they  are  both  produced 
by  the  action  of  subterraneous  fire.  There  are,  however,  amid  their  similarity,  some 
very  remarkable  differences  in  the  substances  which  they  contain,  t^e  trap  rooks  con- 
taining calcareous  spar,  and  the  lava  never  containing  any.  On  the  supposition  that  they 
are  both  of  igneons  origin,  is  there  any  cirettmBtaiice,  in  the  conditions  in  which  heat 
may  have  been  applied  to  them,  which  can  account  for  this  diffisrence  ?  Sir  James  Hall,, 
in  a  train  of  most  philosophical  and  happily  contrived  experiments,  has  explained  the 
nature  of  those  conditions,  and  has  shown  that  the  presence  of  calcareous  spar,  or  the  want 
of  it,  may  arise  from  the  greater  or  less  compression  under  which  the  fusion  of  the  basalt 
was  performed.  This  has  served  to  explaiH  a  great  diflBculty  in  the  history  of  the  mineral 
kingdom.  , 

Comparative  anatomy  is  full  of  analogies  of  this  kind,  which  arc  most  instructive,  and 
useful  guides  to  discovery.  It  was  by  remarking  in  the  blood-vessels  a  contrivance  si- 
milar to  the  valves  used  in  hydraulic  engines,  for  preventing  the  counter  current  of  a 
fluid,  that  Harvey  was  led  to  the  discovery  of  the  circulation  of  the  blood.  The  ana- 
logies between  natural  and  artificial  productions  are  always  highly  deserving  of  notice. 
•  The  facts  of  this  class,  however,  unless  the  analogy  be  very  close,  are  apt  to  mislead,  by 
representing  accidental  regularity  as  if  it  were  constant.  Of  this  we  have  an  example  in 
the  supposed  analogy  between  the  colours  in  the  prismatic  spectrum  and  the  divisions  of 
the  monochord.  The  colours  in  the  prismatic  spectrum  do  not  occupy  the  same  propor- 
tion of  it  in  all  cases :  the  analogy  depends  on  the  particular  kind  of  glass,  not  on  any  thin^ 
that  is  common  to  all  refraction.  Hie  tendency  of  man  to  find  more  order  in  things  than 
there  actually  exists,  is  here  to  be  cautiously  watched  over. 

VH.  MonodiCf  or  singular  facts,  are  the  next  in  order.  They  comprehend  the  iu« 
stances  which  are  particularly  distinguished  from  all  those  of  the  genus  or  species  to  which 
they  belong.  Such  is  the  sun  among  the  stars,  the  magnet  among  stones,  mercury  among 
metals,  boiling  fouirtains  among  qprings,  the  elephant  among  quadrupeds.  So  also  among; 
the  planets,  Saturn  is  singular  from  his  ring,  the  new  (Janets  are  so  likewise  from  their 
small  size,  from  being  extraaodiacal,  &c. 
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Connected  with  these  are  the  irregular  and  deviating  instances,  in  which  nature  seems 
to  depart  from  her  ordinary  course.     Earthquakes,  extraordinary  tempests,  years  of  great 
scarcity,  vrintcrs  of  singular  severity,  &c.  are  of  this  number.     All  such  facts  ought  to  be 
carelully  collected ;  and  there  should  be  added  an  account  of  all  monstrous  productions, 
and  of  every  thing  remarkable  for  its  novelty  and  its  rareness.     Here,  however,  the  most 

se^r^re  criticism  must  be  applied  ;  every  thing  connected  with  superstition  is  suspicious,  as 

well  as  whatever  relates  to  alchemy  or  magic. 
A  set  of  facts,  which  belongs  to  this  class,  consists  of  the  instances  in  which  slones  have 

90  often  of  late  years  been  observed  to  fall  from  the  heavens.  Those  stones  are  so  unlike 
other  atmospherical  productions,  and  their  origin  must  be  so  different  from  that  of  other 
minerals,  that  it  is  scarcely  possible  to  imagine  any  thing  more  anomalous,  and  more  in- 
consntent  vrith  the  ordinary  course  of  our  experience.  Yet  the  existence  of  this  pheno- 
menon is  so  well  authenticated  by  testimony,  and  by  the  evidence  arising  from  certain 
physical  considerations,  that  no  doubt  With  respect  to  it  can  be  entertained,  and  it  must 
therefore  be  received,  as  making  a  part  of  the  natural  history  of  meteors.  But  as  every 
fact,  or  class  of  facts,  which  is  perfectly  singular,  must  be  incapable  of  explanation,  and 
can  only  be  understood  when  its  resemblance  to  other  things  has  been  discovered,  so  at 
pres^it  we  are  unable  to  assign  the  cause  of  these  phenomena,  and  have  no  right  to  offer 
any  theory  of  their  origin. 

YIIL  Ano£her  class  of  facts  is  composed  of  what  Bacon  calls  instanfice  comtatuSy  or 
examples  of  certain  qualities  which  aiways  accompany  one  another.  Such  are  flame  and 
heat,-^ame  being  always  accon^Ninied  by  heat,  and  the  same  degree  of  heat  in  a  given 
substance  being  always  accompanied  with  flame.  So  also  heat  and  expansion, — an  increase 
of  heat  being  accompanied  with  an  increase  of  volume,  except  in  a  very  few  cases,  and  in 
orcomstances  very  particular. 

The  most  perfect  instantia  comitattis  known,  as  being  without  any  negative,  is  that  of 
body  and  weight.  Whatever  is  impenetrable  and  inert,  is  also  heavy  in  a  degree  propor- 
tional to  its  inertia.  To  this  there  is  no  exception,  though  we  do  not  perceive  the  con- 
nection as  necessary. 

Hostile  instances,  or  those  of  perpetual  separation,  are  the  reverse  of  the  former;. 

Examples  of  this  are  found  in  air,  and  the  other  elastic  fluids,  which  cannot  have  a  sobd 
form  induced  on  them  by  any  known  means,  when  not  combined  with  other  substances. 
So  also  in  solids,  transparency  and  malleability  are  never  joined,  and  appear  to  bo  incom- 
patible, though  it  is  not  obvious  for  what  reason. 

IX.  Passing  over  several  classes  which  seem  of  inferior  importance,  We  .come  to  the  in-' 
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siantia  cruets,  the  division  of  this  experimental  logic  which  is  most  frequently  resorted  to 
in  the  practice  of  inductive  investigation.  WheUi  in  such  an  inyestigatioui  the  under- 
standing is  placed  in  eqmtibrio,  as  it  were,  between  two  or  more  causes,  each  of  which 
accounts  equally  well  for  the  appearances,  as  far  as  they  are  known,  nothing  remains  to  be 
done  but  to  look  out  for  a  fact  which  can  be  explained  by  the  one  of  these  causes,  and  not 
by  the  other ;  if  such  a  one  can  be  found,  the  uncertainty  is  removed,  and  the  true  cause 
is  determined.  Such  facts  perform  the  office  of  a  cross,  erected  at  the  separation  of  two 
roads,  to  direct  the  traveller  which  he  is  to  take,  and,  on  this  account,  Bacon  gave  them 
the  name  of  insUmtice  cmcis. 

Suppose  that  the  subject  inquired  into  wer^e  the  motion  of  the  planets,  and  that  the  phe- 
nomena  which  first  present  themselves,  or  the  motion  of  these  bodies  in  longitude,  could 
be  explained  equally  on  the  Rolemaic  and  the  Copemican  system,  that  is,  either  on  the 
system  which  makes  the  Earth,  or  that  which  makes  the  Sun,  the  centre  of  the  planetary 
motions,  a  cautious  philosopher  would  hesitate  about  which  of  the  two  he  should  adopt,  and 
notwithstanding  that  one  of  them  was  recommended  by  its  superior  simplicity,  he  might 
not  think  himself  authorized  to  give  to  it  a  decided  preference  above  the  other*  If,  how- 
ever, he  consider  the  motion  of  these  bodies  in  latitude,  that  is  to  say,  their  digressions 
from  the  plane  of  the  ecliptic,  he  will  find  a  set  of  phenomena  which  cannot  be  reconciled 
with  the  supposition  that  the  earth  is  the  centre  of  the  planetary  motions,  but  which  re- 
ceive the  most  simple  and  satisfactory  explanation  from  supposing  that  the  sun  is  at  resty 
and  is  the  centre  of  those  motions.  The  latter  gj^enomena  would  therefore  serve  as 
instanticB  cruets^  by  which  the  superior  credibility  of  the  Copemican  system  was  fully 
evinced. 

Another  example  which  I  shall  give  of  an  instantia  cruets  is  taken  from  chemistiy, 
and  is,  indeed,  one  of  the  most  remarkable  experiments  which  has  been  made  in  that 
science. 

It  is  a  general  fact  observed  in  chemistry,  that  metals  are  always  rendered  heavier  by 
calcination.  When  a  mass  of  tin  or  lead,  for  instance,  is  calcined  in  the  fire,  though  every 
precaution  is  taken  to  prevent  any  addition  from  the  adhesion  of  ashes,  coals,  &c.  the  ab- 
solute weight  of  the  mass  is  always  found  to  be  increased.  It  was  long  before  the  cause 
of  this  phenomenon  was  understood.  There  might  be  some  heavy  substance  added,  though 
what  it  was  could  not  easily  be  imagined  \  or  some  substance  might  have  escaped,  which 
was  in  its  nature  light,  and  possessed  a  tendency  upwards.  Other  phenomena,  into  the 
nature  of  which  it  is  at  present  unnecessary  to  inquire,  induced  chemists  to  suppose,  that 
in  calcination  a  certain  substance  actually  escapes,  being  present  in  the  regulus,  but  not  in 


•       SECOND   DISSERTATION.  51 

the  calx  of  the  metal.  This  substance,  to  which  they  gave  the  name  of  phlogiston,  WKS 
probably  that  which,  by  its  escape,  rendered  the  m^tal  heavier,,  and  must,  therefore,  be 
itself  endued  with  absolute  levity.       # 

The  instantia  crucis  which  extricated  philosophers  from  this  diflSiculty,  was  furnished 
by  an  experiment  of  the  celebrated  Lavoisier.  That  excellent  chemist  included  a  quantity 
of  tin  in  a  glass  retort,  hermetically  sealed,  and  accurately  weighed  together  with 
its  contents ;  he  then  applied  the  necessary  heat,  and  when  the  calcination  of  the  tin  was 
finished,  he  found  the  weight  of  the  whole  precisely  the  same  as  before.  This  proved, 
that  no  substance,  which  was  either  light  or  heavy,  in  a  sensible  degree,  had  made  its  way 
through  the  glass.  The  experiment  went  still  farther.  When  the  retort  was  cooled  and 
opened,  the  air  rushed  in,  so  that  it  was  evident  that  a  part  of  the  air  had  disappeared,  or 
had  lost  its  elasticity.  On  weighing  the  whole  apparatus,  it  was  now  found  that  its  weight 
was  increased  by  ten  grains  ;  so  that  ten  grains  of  air  had  entered  into  the  retort  when  it 
waiS  opened.  The  calx  was  next  taken  out,  and  weighed  separately,  and  it  was  found  to 
have  become  heavier  by  ten  gnuns  precisely.  The  ten  grains  of  air  then  which  had  disap- 
peared, and  which  had  made  way  for  the  ten  grains  that  rushed  into  the  retort,  had  com- 
bined with  the  metal  during  the  process  of  calcination.  The  farther  prosecution,  of  this 
very  decisive  experiment  led  to  the  knowledge  of  that  species  of  air  which  combines  with 
metals  when  they  are  calcined.  The  doctrine  of  phlogiston  was  of  course  exploded,  and  a 
creature  of  the  imagination  replaced  by  a  real  existence. 

■ 

The  principle  which  conducts  to  the  contrivance  of  an  experimentum  crucis  is  not  diffi- 
cult  to  be  understood.  Taking  either  of  the  hypotheses,  its  consequences  must  be  attempt- 
ed to  be  traced,  supposing  a  different  experiment  to  be  made.  This  must  be  done  with 
respect  to  the  other  hypothesis,  and  a  case  will  probably  at  last  occur,  where  the  two  hypo- 
theses would  give  different  results.  The  experiment  made  in  those  circumstances  will 
furnish  an  instantia  crucis. 

Thus,  if  the  experiment  of  calcination  be  performed  in  a  close  vessel,  and  if  phlogiston 
be  the  cause  of  the  increase  of  weight,  it  must  either  escape  through  the  vessel,  or  it  must 
remain  in  the  vessel  after  separation  from  the  calx.  If  the  former  be  the  case,  the  appa- 
ratus will  be  increased  in  weight ;  if  the  latter,  the  phlogiston  must  make  its  escape  on 
opening  the  vessel.  If  neither  of  these  be  the  case,  it  is  plain  that  the  theory  of  phlogis- 
ton is  insufficient  to  explain  the  facts. 

The  experinientum  crucis  is  of  such  weight  in  matters  of  induction,  that  in  all  thoso^ 
branches  of  science  where  it  cannot  easily  be  resorted  to  (the  circumstances  of  an  experi- 
ment being  out  of  our  power,  and  incapable  of  being  varied  at  pleasure),  there  is  often  a 
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great  want  of  conclusive  evidence.  This  holds  of  agriculture,  medicine,  political  econo- 
my, &c.  To  make  one  experiment,  similar  to  another  in  all  respects  but  one,  is  what  the 
experimentum  cruets^  and,  in  general,  the  process  of  induction,  principally  requires ;  but 
it  is  what,  in  the  sciences  just  named,  can  seldom  be  accomplished.  Hence  the  great  dif- 
ficulty of  separating  the  causes,  and  allotting  to  each  its  due  proportion  of  the  effect* 
Men  deceive  themselves  in  consequence  of  this  continually,  and  think  they  are  reasoning 
from  fact  and  experience,  when,  in  reality,  they  are  only  reasoning  from  a  mixture  of  truth 
and  falsehood.  The  only  end  answered  by  facts  so  incorrectly  apprehended,  is  that  of 
making  error  more  incorrigible. 

Of  the  twenty-seven  classes  into  which  instantia:  are  arranged  by  the  author  of  the  No^^ 
vum  Organum^  fifteen  immediately  address  themselves  to  the  Understanding ;  five  serve 
to  correct  or  to  inform  the  Senses ;  and  seven  to  direct  the  hand  in  raising  the  super* 
structure  of  Art  on  the  foundation  of  Science.  The  examples  given  above  are  from  the 
first  of  these  divisions,  and  will  suffice  for  a  summary.  To  the  five  that  follow  next,  the 
general  name  of  instantioe  lampadis  is  given,  from  their  office  of  assisting  or  informing  the 
senses. 

Of  these  the  instanticejanuce  assist  the  immediate  action  of  the  senses,  and  especially  of 
sight.  The  examples  quoted  by  Bacon  are  the  microscope  and  telescope  (which  last  he 
mentions  as  the  invention  of  Galileo),  and  he  speaks  of  them  with  great  admiration,  but 
with  some  doubt  of  their  reality.  I 

The  instantue  citantes  enable  us  to  perceive  things  which  are  in  themselves  insensible, 
or  not  at  all  the  objects  of  perception.  Tliey  cite  or  place  things,  as  it  were,  before  the 
bar  of  the  senses,  and  from  this  analogy  to  judicial  proceedings  is  derived  the  name  of 
instanticB  citanles.  Such,  to  employ  examples  which  the  progress  of  science  has  un- 
folded since  the  time  of  Bacon,  are  the  air-pump  and  the  barometer  for  manifesting 
the  weight  and  elasticity  of  air ;  the  measurement  of  the  velocity  of  light,  by  means 
of  the  eclipses  of  the  satellites  of  Jupiter,  and  the  aberration  of  the  fixed  stars  ;  the  ex- 

« 

periments  in  electricity  and  Galvanism,  and  in  the  greater  part  of  pneumatic  chemis- 
try. In  all  these  instances  things  are  made  known  which  before  had  entirely  escaped 
the  senses. 

The  instantias  vice  are  facts  which  manifest  the  continuous  progress  of  nature  in  her 

operations.     There  is  a  propensity  in  men  to  view  nature  as  it  were  at  intervals,  or  at  the 

tftnds  of  fixed  periods,  without  regarding  her  gradual  and  unceasing  action. '     The  desire 
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of  making  observation  easy  is  the  great  source  of  this  propensity.  Men  wish  for  knowledge, 
but  would  obtain  it  at  the  least  expence  of  time  and  labour-  As  there  is  no  time,  however, 
at  which  the  hand  of  nature  ceases  to  work,  there  ought  to  be  none  at  which  observation 
ceases  to  be  made. 

The  instantiiB  persecantes,  or  vellicanteSf  are  those  which  force  us  to  attend  to  things 
wbich,  from  their  subtlety  and  minuteness,  escape  common  observation. 

Some  of  Bacon's  remarks  on  this  subtlety  are  such  as  would  do  credit  to  the  most  advan- 
ced state  of  science,  ai^d  show  how  much  his  mind  was  fitted  for  distinguishing  and  observ* 
ing  the  great  and  admirable  in  the  works  of  nature. 

The  last  division  contains  seven  classes,  of  which  I  mention  only  two.  The  experi- 
ments of  this  division  are  those  most  immediately  tending  to  produce  the  improvement 

* 

of  art  from  the  extension  of  science.  *'Now  there  are,''  says  Bacon,  **  two  ways  in  which 
knowledge,  even  when  sound  in  itself,  may  fail  of  becoming  a  safe  guide  to  the  artist, 
and  these  are  either  when  it  is  not  sufficiently  precise,  or  when  it  leads  to  more  complicat- 
ed means  of  producing  an  effect  than  can  be  employed  in  practice.  There  are  there- 
fore two  kinds  of  experiments  which  are  of  great  value  in  promoting  the  alliance  between 
knowledge  and  power  ;--^those  which  tend  to  give  accurate  and  exact  measures  of  objects, 
and  those  which  disencumber  the  processes  deduced  from  scientific  principles  of  all  unne- 
cessary operations." 

In  the  instantue  radii  we  measure  objects  by  lines  and  angles  ;  in  the  instantice  curri- 
cutt  by  time  or  by  motion. 

To  the  former  of  these  classes  are  to  be  referred  a  number  of  instruments  which  now 
constitute  the  greater  part  of  the  apparatus  of  natural  philosophy.  Though  Bacon  had  a 
just  idea  of  their  utility  in  general,  he  was  unacquainted  with  most  of  them.  The  most  re- 
markable at  present  are  those  that  follow  : 

1 .  Astronomical  instruments,  or,  mote  generally,  all  instruments  for  measuring  lines  and 
angles.  * 

2.  Instruments  for  measuring  weight  or  force ;  such  are  the  common  balance,  the 
hydrostatic  balance,  the  barometer,  the  instruments  used  in  England  by  Cavendish,  and 
in  France  by  Coulomb,  which  measure  small  and  almost  insensible  actions  by  the  force  of 
torsion. 

These  last  rather  belong  to  the  class  of  the  instantice  lucUe^  where  force  is  applied  as  the 
measure  of  force,  than  to  the  instantiie  radii. 

3.  The  thermometer,  newly  invented  in  the  time  of  Bacon,  and  mentioned  by  him  im- 
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der  the  name  of  Vitrum  Calendared  an  Instrument  to  which  we  owe  nearly  all  the  know* 
ledge  we  have  of  one  of  the  most  powerful  agents  in  nature,  viz.  Heat. 

4.  The  hygrometer,  an  instrument  for  measuring  the  quantity  of  humidity  contained 
in  the  air ;  and  in  the  construction  of  which,  after  repeated  failures  by  the  most  skil^ 
ful  experimenters,  the  invention  of  Professor  Leslie  now  promises  success.  Almost 
every  one  of  these  instruments,  to  which  several  more  might  be  added,  has  brought 
in  sight  a  new  country,  and  has  enriched  science  not  only  with  new  facts,  but  with  new 
principles. 

Among  the  remarks  of  Bacon  on  the  experimenta  radiij  some  are  very  remarkable  for 
the  extent  of  view  which  they  display  even  in  the  infancy  of  physical  science.  He  men- 
tions the  forces  by  which  bodies  act  on  one  another  at  a  distance,  and  throws  out  some 
hints  at  the  attraction  which  the  heavenly  bodies  exert  on  one  another. 

'^  Inquirendum  est,''  says  he,  **  A  sit  vis  aliqua  magnetica  quae  operetur  per  consensum 
inter  globum  terras  et  ponderosa,  aut  inter  globum  lunae  et  aquas  maris,  aut  inter  coelum 
stellatum,  et  planetas  per  quam  avocentur  et  atoUantur  ad  sua  apoga^ ;  ha^  omnia  ope« 
rantur  ad  distantias  admodum  longinquas."  * 

Under  the  head  of  the  instantia  curricuU^  or  the  measuring  of  things  by  time  \  after 
remarking  that  every  change  and  every  motion  requires  time,  and  illustrating  this  by  a  va- 
riety of  instances,  he  has  the  following  very  curious  anticipation  of  facts,  which  appeared 
thendoubtftil,  but  which  subsequent  discovery  has  ascertained : 

'*  The  consideration  of  those  things  produced  in  me  a  doubt  altogether  astonishing,  viz. 
Whether  the  face  of  the  serene  and  starry  heavens  be  seen  at  the  instant  it  really  exists,  or 
not  till  some  time  later ;  and  whether  there  be  not,  with  respect  to  the  heavenly  bodies,  a 
true  time  and  an  apparent  time,  no  less  than  a  true  place,  and  an  apparent  place,  as  astro- 
nomers say,  on  account  of  parallax.  For  it  seems  incredible  that  the  species  or  rays  of  the 
celestial  bodies  can  pass  through  the  immense  interval  between  them  and  us  in  an  instant,, 
or  that  they  do  not  even  require  some  considerable  portion  of  time."  * 

The  measurement  of  the  velocity  of  light,  and  the  wonderful  consequences  arising  from 
it,  are  the  best  commentaries  on  this  passage,  and  the  highest  eulogy  on  its  author. 

Such  were  the  speculations  of  Bacon,  and  the  rules  he  laid  down  for  the  conduct  of  ex- 
perimental inquiries,  before  any  such  inquiries  had  yet  been  instituted.  The  power  and 
compass  of  a  mind  which  could  form  such  a  plan  beforehand,  and  trace  not  merely  the 
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outline,  but  many  of  the  most  minute  ramifications,  of  sciences  which  did  not  yet  iwdst, 
must  be  an  object  of  admiration  to  all  succeeding  ages.  He  Js  destined,  if,  indeed,  any 
thing  in  the  world  be  so  destined,  to  remain  an  instantia  singularis  among  men,  and  as 
he  has  had  no  rival  in  the  times  which  are  past,  so  is  he  likely  to  have  none  in  those  which 
are  to  come.  Before  any  parallel  to  him  can  be  found,  not  only  must  a  man  of  the  same 
talents  be  produced,  but  he  must  be  placed  in  the  same  circumstances ;  the  memory  of  his 
predecessor  must  be  efl&ced,  and  the  light  of  science,  after  being  entirely  extinguished, 
must  be  again  beginning  to  revive.  K  a  second  Bacon  is  ever  to  arise,  he  must  be  igno- 
rant  of  the  first. 

Bacon  is  often  compared  with  two  great  men  who  lived  nearly  about  the  same  time  with 
himself,  and  who  were  both  eminent  reformers  of  philosophy,  Descartes  and  Galileo. 

Descartes  flourished  about  forty  years  later  than  Bacon,  but  does  not  seem  to  have  been 
acquainted  with  his  writings.  Like  him,  however,  he  was  forcibly  struck  with  the  defects 
of  the  ancient  philosophy,  and  the  total  inaptitude  of  the  methods  which  it  followed,  for 
all  the  purposes  of  physical  investigation.  Like  him,  too,  he  felt  himself  strongly  impelled 
to  undertake  the  reformation  of  this  erroneous  system ;  but  the  resemblance  between 
them  goes  no  farther  \  for  it  is  impossible  that  two  men  could  pursue  the  same  end  by  me- 
thods more  diametrically  opposite. 

Descartes  never  proposed  to  himself  any  thing  which  had  the  least  resemblance  to  m* 
.duction.  He  began  with  establishing  principles,  and  from  the  existence  of  the  Deity  and 
his  perfections,  he  proposed  to  deduce  the  explanation  of  all  the  phenomena  of  the  world, 
by  reasoning  a  priori.  Instead  of  proceeding  upward  from  the  effect  to  the  cause,  he  pro- 
ceeded continually  downward  from  the  causQ  to  the  effect.  It  was  in  this  manner  that  he 
sought  to  determine  the  laws  of  motion,  and  of  the  collision  of  bodies,  in  which  last  all  his 
conclusions  were  erroneous.  From  the  same  source  he  deduced  the  existence  of  a  plenum^ 
and  the  continual  preservation  of  the  same  quantity  of  motion  in  the  universe ;  a  proposition 
which,  in  a  certain  sense,  is  true,  but  m  the  sense  in  which  he  understood  it,  is  altogether 
false.  Reasonings  of  the  kind  which  he  employed  may  possibly  suit,  as  Bacon  observed, 
with  intelligences  of  a  higher  order  than  man,  but  to  his  case  they  are  quite  inapplicable. 
Of  the  fruit  of  this  tree  nature  has  forbidden  him  to  eat,  and  has  ordained,  that,  with  the 
sweat  of  his  brow,  and  the  labour  of  his  hands,  he  should  earn  his  knowledge  as  well  as  his 
subsistence. 

Descartes,  however,  did  not  reject  experiment  altogether,  though  he  assigned  it  a  very 
subordinate  place  in  his  philosophy.  By  reasoning  down  from  first  principles,  he  tells  us 
that  he  was  always  able  to  discover  the  effects ;  but  the  number  of  different  shapes  which 
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those  effects  might  assume  was  so  great,  that  he  could  not  determine,  without  having  re- 
course to  experiment,  which  of  them  nature  had  preferred  to  the  rest.  "  We  employ  ex- 
periment," says  he,  "  not  as  a  reason  by  which  any  thing  is  proved,  for  we  wish  to  deduce 
effects  from  their  causes,  and  not  conversely  causes  from  their  effects.  We  appeal  to  ex- 
perience oply,  that  out  of  innumerable  effects  which  may  be  produced  from  the  same  cause, 
we  may  direct  our  attention  to  one  rather  than  another."  It  is  wonderful,  that  Descartes 
did  not  see  what  a  severe  censure  he  was  here  passing  on  himself  j  of  how  little  value  the 
speculations  must  be  that  led  to  conclusions  so  vague  and  indefinite ;  and  how  much  more 
philosophy  is  disgraced  by  affording  an  explanation  of  things  which  are  not^  than  by  not  af- 
fording  an  explanation  of  things  which  are. 

As  a  system  of  philosophy  and  philosophic  investigation,  the  method  of  Descartes  Can, 
therefore,  stand  in  no  comparison  with  that  of  Bacon.  Yet  his  physics  contributed  to 
the  advancement  of  science,  but  did  so,  much  more  by  that  which  they  demolished,  than 
by  that  which  they  built  up.  In  some  particular  branches  the  French  philosopher 
far  excelled  the  English.  He  greatly  improved  the  science  of  optics,  and  in  the  pure 
mathematics,  as  has  been  already  shown,  he  left  behind  him  many  marks  of  a  great  and 
original  genius.  He  will,  therefore,  be  always  numbered  among  those  who  have  essen* 
tially  contributed  to  the  advancement  of  knowledge,  though  nothing  could  be  more  per- 
verse than  his  method  of  philosophizing,  and  nothing  more  likely  to  impede  the  progress 
of  science,  had  not  an  impulse  been  at  that  time  given  to  the  hiunan  mind  which  nothing 
could  resist. 

Galileo,  the  other  rival  and  contemporary  of  Bacon,  is,  in  truth,  one  of  those  to  whom 
human  knowledge  is  under  the  greatest  obligations.  His  discoveries  in  the  theory  of 
motion,  in  the  laws  of  the  descent  of  heavy  bodies,  and  in  the  motion  of  projectiles,  laid 
the  foundation  of  all  the  great  improvements  which  have  since  been  made  by  the  applica* 
tion  of  mathematics  to  natural  philosophy.  If  to  this  we  add  the  invention  of  the  tele- 
scope, the  discoveries  made  by  that  instrument,  the  confirmations  of  the  Copemican  sys- 
tem which  these  discoveries  afforded,  and,  lastly,  the  wit  and  argument  with  which  he 
combated  and  exposed  the  prejudice  and  presumption  of  the  schools,  we  must  admit  that 
the  history  of  human  knowledge  contains  few  greater  names  than  that  of  Galileo.  On 
comparing  him  with  Bacon,  however,  I  have  no  hesitation  in  saying,  that  the  latter  has 
given  indications  of  a  genius  of  a  still  higher  order.  In  this  I  know  that  I  differ  from  a 
historian,  who  was  himself  a  philosopher,  aad  whose  suffrage,  of  consequence,  is  here  of 
more  than  ordinary  weight. 

"  ITie  great  glory  of  literature,"  says  Hume,  **  in  this  island,  during  the  reign  of 
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Jaines,  was  Lord  Bacon,  li  we  consider  the  variety  of  talents  displayed  by  tliis  man,  as  a 
public  speaker,  a  man  of  business,  a  wit,  a  courtier,  a  companion,  an  author,  a  philosopher, 
he  is  justly  entitled  to  great  admiration.  If  we  consider  him  merely  as  an  author  and  a 
philosopher,  the  Kght  in  which  we  view  hini'  at  present,  though  very  estimable,  he  was 
yet  inferior  to  his  contemporary  Galileo,  perhaps  even  to  Kepler.  Bacon  pointed  out, 
at  a  distance,  the  road  to  phflosophy ;  Galileo  both  pointed  it  out  to  others,  and  made 
himself  considerable  advances  in  it.  The  Englishman  was  ignorant  of  geometry ;  the 
Florentine  revived  that  science,  excelled  in  it,  and  was  the  first  who  applied  it,  together 
with  experiment,  to  natural  philosophy.  The  former  rejected,  with  the  most  positive 
disdain,  the  system  of  Copernicus  ;  the  latter  fortified  it  with  new  proofs,  derived  both 
from  reason  and  the  senses.  Bacon's  style  i^  stiff  and  rigid  \  his  wit,  though  often  bril- 
liant,* is  alifO  ofiiitk  minatural  and  fiir-fetched.     Galileo  is  a  lively  and  agree&ble,  though 

Though-  it  cannot  be  denied  fjiat  there  i^  considerable  truth  in  these  remarks,  yet  it 
seems  to  me  that  the  compal4son  vs  not  made  with  the  justness  and  discrimination  which 
might  have  been  exp^t€!d  froin  Hiiinie,  who  appesirs  studiously  to  have  contrasted  what  is 
most  excellenif  in  GtiilM,  with  What  isi  most  defective  in  Bacon.  It  is  true  that  Galileo 
showed- the  way  in  the  applicatibn  of  mathematics  and  of  geometry  to  physical  investiga- 
tion, and'  that  the  immediate  utility  of  his  peiformarice  was  greater  than  that  of  Bacon's ; 
as  it  impressed  more^  movement  on  the  age  in  which  he  lived,  example  being  always  so 
mueh'  iaote  powerfiil  than*  precept.  Bacon,  indeed,  wrote  for  an  age  more  enlightened 
than  his  owp,  and  it  was  long  before  the  iuU  merit  of  his  work  was  understood.  But 
though  GaSileo  WM  a  geonliiter,  and  Bacon  unacquainted  with  the  mathematics, — ^though 
Galileo  added  new  proofs  to  the  sji^m'  of  the  earth's  motion,  which  Bacon  rejected 
alt(^e^er,— yet  is  it  certain,.  I  think,  that  the  former  has  more  fellows  or  equals  in  the 
woild  of  science  than  the  latter,  and' that  his  excellence,  though  so  high,  is  less  unrivalled. 
The  range  which  Bacon's  speculations,  embraced  was  altogether  immense.  He  cast  a  pe-  • 
netrating  eye  on  the  whole  of  science,  from  its  feeblest  and  most  infantine  state,  to  that 
strength  and  perfection  from  which  it  was  then  so  remote,  and  which  it  is  perhaps  destin- 
ed to  approach  to  continually,  but  never  to  attain.  More  substitutes  might  be  found  for 
Galileo  than  for  Bacon.  More  than  one  could  tie  mentioned,  who,  in  the  place  of  the 
former,  would  probably  have  done  what  he  did  ;  but  the  history  of  human  knowledge  points 
out  nobody  of  whom  it  can  be  said,  that,  placed  in  the  situation  of  Bacon,  he  would  have 
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done  what  Bacon  did ;— no  man  whose  prophetic  genius  would  have  enabled  him  to  deli- 
neate a  system  of  science  which  had  not  yet  begun  to  exist !— who  could  have  derived  the 
knowledge  of  what  ought  to  be  from  what  *was  not,  and  who  could  have  become  so  rich 
in  wisdom,  though  he  received  from  his  predecessors  no  inheritance  but  their  errors.  I 
am  inclined,  therefore,  to  agree  with  D' Alembert,  '^  that  when  one  considers  the  sound 
and  enlarged  views  of  this  great  man,  the  multitude  of  the  objects  to  which  his  mind  was 
turned)  and  the  boldness  of  his  style,  which  unites  the  most  sublime  ibiages  with  the  most 
rigorous  precision,  one  is  disposed  to  regard  him  as  the  greatest,  the  most  universaly  and 
the  most  eloquent  of  philosophers. 
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S.  Remarks,  &c* 

It  will  hardly  be  doubted  by  any  one  who  attentively  considers  the  method  explained 
in  the  Novum  Organum,  which  we  have  now  attempted  to  sketch,  that  it  contains  a  most 
comprehensive  and  rigorous  plan  of  inductive  investigation.  A  question,  however,  may 
occur,  how  far  has  this  method  been  really  carried  into  practice  by  those  who  have  made 
the  great  discoveries  in  natural  philosophy,  and  who  have  raised  physical  science  to  its  pre- 
sent height  in  the  scale  of  humah  knowledge  ?  Is  the  whole  method  necessary,  or  have  not 
circumstances  occurred,  which  have  rendered  experimental  investigation  easier  in  prac* 
tice  than  it  appears  to  be  in  theory  ?  To  answer  these  questions  completely,  would  re- 
quire more  discussion  than  is  consistent  with  the  limits  of  this  Dissertation ;  I  shall,  there* 
fore,  attempt  no  more  than  to  point  out  the  principles  on  which  such  an  answer  may  b^ 
founded. 

In  a  very  extensive  department  of  physical  science,  it  cannot  be  doubted  that  investi- 
gation has  been  carried  on,  not  perhaps  more  easily,  but  with  a  less  frequent  appeal  to  ex- 
perience, than  the  rules  of  the  Novum  Organuim  would  seem  to  require.  In  all  the  phy- 
sical inquiries  where  mathematical  reasoning  has  been  employed,  after  a  few  principles  have 
been  established  by  experience,  a  vast  multitude  of  truths,  equally  certain  with  the  princi- 
pies  themselves,  have  been  deduced  from  them  by  the  mere  application  of  geometry  and 
algebra. 

In  mechanics,  for  example,  after  the  laws  of  motion  were  discovered,  which  was  done 
by  experiment,  the  rest  of  the  science,  to  a  great  extent,  was  carried  on  by  reasoning  from 
those  laws,  in  the  same  manner  that  the  geometer  makes  his  discoveries  by  reasoning  on 
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the  definitions,  by  help  of  a  few  axioms,  or  self-evident  propositions.  The  only  difference 
is,  that,  iu  the  one  case,  the  definitions  and  axioms  are  supplied  solely  from  the  mind  it- 
self, while,  in  the  other,  all  the  definitions  and  axioms,  which  are  not  those  of  pure  geome- 
try, are  furnished  by  experience.  * 

Bacon  certainly  was  not  fully  aware  of  the  advantages  that  were  thus  to  accrue  to  the 
physical  "sciences.  He  was  not  ignorant,  that  the  introduction  of  mathematical  reasoning 
into  those  sciences  is  not  only  possible,  but  that,  under  certain  conditions,  it  may  be  at- 
tended with  the  greatest  advantage.  He  knew  also  in  what  manner  this  application  had 
been  abused  by  the  Platonists,  who  had  attempted,  by  means  of  geometry,  to  establish 
the  first  principles  of  physics,  or  had  used  them,  in  axiomatis  constitiiendiSy  which  is  ex- 
actly the  province  belonging  exclusively  to  experience.  At  the  same  time,  he  pointed 
out,  with  great  precision,  the  place  which  the  mathematics  may  legitimately  occupy,  as 
serving  to  measure  and  compare  the  objects  of  physical  inquiry.  He  did  not,  however, 
perceive  beforehand,  nor  was  it  possible  that  he  should,  the  vast  extent  to  which  the  ap- 
plication of  that  science  was  capable  of  being  carried.  In  the  book,  De  Augmentis^  he  has 
made  many  excellent  remarks  on  this  subject,  full  of  the  sagacity  which  penetrated  so  far 
into  futurity,  but,  nevertheless,  could  only  perceive  a  small  part  of  the  scene  which  the 
genius  of  Newton  was  afterwards  to  unfold. 

Hence,  the  route  which  leads  to  many  of  the  richest  and  most  fertile  fields  of  science,  is 
not  precisely  that  which  Bacon  pointed  out ;  it  is  safer  and  easier,  so  that  the  voyager 
finds  he  can  trust  to  his  chart  and  compass  alone,  without  constantly  looking  out,  or  hav- 
ing  the  sounding-line  perpetually  in  his  hand. 

Another  remark  I  must  make  on  Bacon's  method  is,  that  it  does  not  give  sufficient  im- 
portance to  the  instanticB  radiij  or  those  which  furnish  us  with  accurate  measures  of  phy- 
sical quantities.  The  experiments  of  this  class  are  introduced  as  only  subservient  to  prac- 
tice ;  they  are,  however,  of  infinite  value  in  the  theoretical  part  of  induction,  or  for  as- 
certaining the  causes  and  essences  of  the  things  inquired  into.  We  have  an  instance  of 
this  in  the  discovery  of  that  important  truth  in  physical  astronomy,  that  the  moon  is  re- 
tained in  her  orbit  by  the  force  of  gravity,  or  the  same  which,  at  the  earth's  surface, 
makes  a  stone  fall  to  the  ground.  *  This  proposition,  however  it  might  have  been  suspected 
to  be  true,  could  never  have  been  demonstrated  but  by  such  observations  and  experiments 


'  The  part  of  mechanics  which  involves  only  statical  considerations,  or  the  equilibrium  of  forces,  is  capable 
of  being  treated  by  reasoning  a  priori  entirely,  without  any  appeal  to  experience.  This  will  appear,  when 
the  subject  of  Mechanics  is  more  particularly  treated  of. 
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as  assigned  accurate  geometrical  measures  to  the  quantities  compared.  The  semidiameter 
ef  the  earth ;  the  velocity  of  falling  bodies  at  the  earth's  surface ;  the  distance  of  the 
moon,  and  her  velocity  in  her  orbit ; — all  these  four  elements  must  be  determined  with 
great  precision,  and  afterwards  compared  together  by  certain  theorems  deduced  from  the 
laws  of  motion,  before  the  relation  between  the,  force  which  retains  the  moon  in  her  orbit, 
and  that  which  draws  a  stone  to  the  ground,  could  po'ssibly  be  discovered.  The  discovery' 
also,  when  made,  carried  with  it  the  evidence  of  demonstration,  so  that  here,  as  in  many 
other  cases,  the  instantke  radii  are  of  the  utmost  importance  in  the  theoretical  part  of 
physics.  • 

Another  thing  to  be  observed  is,  that,  in  many  cases,  the  result  of  a  number  of  parti- 
cular  facts,  or  the  collective  instance  arising  from  them,  can  only  be  found  out  by  geome- 
try, which,  therefore,  becomes  a  necessary  instrument  in  completing  the  work  of  induction.. 
An  example,  which  the  science  of  optics  furnishes,  will  make  this  clearer  than  any  general 
description.     When  light  passes  from  one  transparent  medium  to  another  it  is  refracted^ 
that  is,  it  ceases  to  go  on  in  a  straight  line,  and  the  angle  which  the  incident  ray  makes 
with  the  superficies  which  bounds  the  two  media,  determines  that  which  the  refracted  ray 
makes  with  the  same  superficies.     Now,  if  we  would  learn  any  thing  about  the  relation 
which  these  angles  bear  to  one  another,  we  must  have  recourse  to  experiment,  and  all  that 
experiment  can  do  is,  for  any  particular  angle  of  incidence,  to  determihe  the  correspond- 
ing angle  of  refiraction.     This  may  be  done  in  innumerable  eases ;  but,  with  respect  to 
the  general  rule  which,  in  every  possible  case,  determines  the  one  of  those  angles  from  the 
other,  or  expresses  the  constant  and  invariable  relation  which  subsists  between  them, — 
with  respect  to  it,  experiment  gives  no  direct  information.     The  methods  of  geometry 
must  therefqre  be  called  in  to  our  assistance,  which,  when  a  constant  though  unknown  re- 
lation subsists  between  two  angles,  or  two  variable  quantities  of  any  kind,  and  when  an  in- 
definite number  of  values  of  those  quantities  are  given,  furnishes  infallible  means  of  dis- 
covering that  unknown  relation,  either  accurately,  or  at  leieist  by  i^proximation.     In  this 
way  it  has  been  found,  that,  when  the  two  media  remain  the  same,  the .  cosines  of  the 
angles  above  mentioned  have  a  constant  ratio  to  one  another.     Thus  it  appears,  that,  after 
experiment  has  done  its  utmost,  geometry  must  be  applied  before  the  business  of  induction 
can  be  completed.     This  can  only  happen  when  the  experiments  afibrd  accurate  mea- 
sures of  the  quantities  concerned,  like  the  instantite  radii,  curricuU,  &c.  and  this  advantage 
of  admitting  generalization  with  so  much  certainty  is  one  of  their  properties,  of  which  it 
does  not  appear  that  even  Bacon  himself  was  aware. 

Again,  from  the  intimate  connection  which  prevails  among  the  principles  of  science^  the 
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mocesB  of  (me  investigatiim  must  often  contribute  to  the  success  of  another,  in  such  a  de- 
gree as  to  make  it  unnecessary  to  employ  the  complete  apparatus  of  induction  from'  the 
beginning.  When  certain  leading  principles  have  been  once  established,  they  serve,  in 
new  investigations,  to  narrovir  the  limits  within  which  the  thing  sought  for  is  contained, 
and  enable  the  inquirer  to  arrive  more  speedily  at  the  truth. 

Thus,  suppose  that,  after  the  nature  of  the  reflection  and  refraction  of  light,  and  par- 
ticularly of  the  colours  produced  by  the  latter,  had  been  discovered  by  experiment,  the 
cause  of  the  rainbow  were  to  be  inquired  into.  It  would,  after  a  little  consideration,  ap- 
pear probable,  that  the  phenomenon  to  be  explained  depends  on  the  reflection  and  refrac- 
tion of  light  by  the  rain  falling  from  a  cloud  opposite  to  the  sun.  Now,  since  the  nature  of 
reflection  and  refraction  are  supposed  known,  we  have  the  principles  previously  ascertained 
which  are  likely  to  assist  in  the  explanation  of  the  rainbow.  We  have  no  occasion,  there- 
finre,  to  enter  on  the  inquiry,  as  if  the  powers  to  be  investigated  were  wholly  unknown.  It 
is  the  combination  of  them  only  which  is  unknown,  and  our  business  is  to  seek  so  to  com- 
bine them,  that  the  result  may  correspond  with  the  appearances*  This  last  is  precisely 
what  NewtQQ  accomplished,  when,  by  deducing  from  the  known  laws  of  refraction  and  re- 
flection the  breadth  of  the  cdoured  arch,  the  diameter  of  the  circle  of  which  it  is  a  part, 
and  the  relation  of  the  latter  to  the  place  of  the  spectator  and  of  the  sun,  he  found  all 
these  to  come  out  from  his  calculus,  just  as  diey  are  observed  in  nature.  Thus  he  proved 
tiie  trul^  of  his  solution  by  the  most  clear  and  irresistible  evidence.. 

The  strict  method  of  Bacon  is  therefore  only  necessary  where  the  thing  to  be  explained 
is  new,  and  where  we  have  no  knowledge,  or  next  to  none,  of  the  powers  employed.  This 
is  but  varely  the  case,  at  least  in  some  of  the  branches  of  Physics  ^  and,  therefore,  it  occurs 
mo«t  commonly  in  actuad  inveatigation,  tl^it  the  inquirer  ends  himself  Umited,  almost  from 
the  first  outset,  to  two  or  thxee  hypotheses,  all  other  suppositions  involving  inconsistencies 
whidi  cannot  for  a  moment  be  admitted^.  His  business,  therefore,  is  to  compare  the  re- 
sults of  these  hypotheses,  and  to  consider  what  consequences  may  in  any  case  arise  from  the 
one  that  would  not  arise  from  the  other.  If  any  such  difference  can  be  found,  and  if  the 
mattcpr  is  a  subject  of  eiqperiment,  we  have  then,  an  mstantia  cmcis  which  must  decide  the 
question^  , 

Thus,  the  instantia  cruets  comes  in  real  practice  to  be  the  experiment  most  frequently 
appealed  to,  and  that  from  which  the  most  valuable  information  is  derived. 

In  executing  the  method  here  referred  to,  the  application  of  much  reasoning,  and  fre- 
quently of  much  mathematical  reasoning,  is  necessary,  before  any  appeal  to  the  experiment 
can  be  made,  in  (Mfder  to  deduce  from  each  of  the  hypotheses  an  exact  estimate  of  the  con* 
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sequences  to  which  it  leads.  Suppose,  for  instance,  that  the  law  by  which  the  magnetic 
virtue  decreases  in  its  intensity,  as  we  recede  from  its  poles,  were  to  be  inquired  into.  It 
is  obvious  that  the  number  of  hypotheses  is  here  indefinite ;  and  that  we  have  hardly  any 
choice  but  to  begin  with  the  simplest,  or  with  that  which  is  most  analogous  to  the  law 
of  other  forces  propagated  from  a  centre.  Whatever  law  we  assume,  we  must  enter  into  a 
good  deal  i>f  geometric  .reasoning,  before  a  conclusion  can  be  obtained,  capable  of  being 
brought  to  the  test  of  experience.  The  force  itself,  like  all  other  forces,  is  not  directly 
perceived^  and  its  effects  are  not  the  result  of  its  mere  intensity,  but  of  that  intensity  com- 
bined with  the  figure  and  magnitude  of  the  body  on  which  its  acts ;  and^  therefore,  the 
calculus  must  be  employed  to  express  the  measure  of  the  effect,  in  terms  of  the  intensity 
and  the  distance  only.  This  being  done,  the  hypothesis  which  gives  results  most  nearly 
corresponding  to  the  facts  observed,  when  the  magnet  acts  on  the  same  body,  at  different 
distances,  must  be  taken  as  the  nearest  approximation  to  the  truth.  We  have  here  an  in- 
stance of  the  use  of  hypothesis  in  inductive  investigation,  and,  indeed,  of  the  only  Inti- 
mate use  to  which  it  can  ever  be  applied. 

It  also  appears  that  Bacon  placed  the  ultimate  object  of  philosophy  too  high,  and  too 
much  out  of  the  reach  of  man,  even  when  his  exertions  are  most  skilfully  conducted.  He 
seems  to  have  thought,  that,  by  giving  a  proper  direction  to  our  researches,  and  carrying 
them  on  according  to  the  inductive  method,  we  should  arrive  at  the  knowledge  of  the 
essences  of  the  powers  and  qualities  residing  in  bodies ;  that  we  should,  for  instance,  be- 
come acquainted  with  the  essence  of  heat,  of  cold,  of  colour,  of  transparency.  The  fact,  how- 
ever, is,  that,  in  as  far  as  science  has  yet  advanced,  no  one  essence  has  been  discovered, 
either  as  to  matter  in  general,  or  as  to  any  of  its  more  extensive  modifications.  We 
are  yet  in  doubt,  whether  heat  is  a  peculiar  motion  of  the  minute  parts  of  bodies,  as  Bacon 
himself  conceived  it  to  be ;  or  something  emitted  or  radiated  from  their  surfaces ;  or 
lastly,  the  vibrations  of  an  elastic  medium,  by  which  they  are  penetrated  and  surround- 
ed. Yet  whatever  be  tliis  form  or  essence  of  heat,  we  have  discovered  a  great  number  of 
its  properties  and  its  laws  ;  and  have  done  so,  by  pursuing  with  more  or  less  -accuracy  the 
method  of  induction.  We  have  also  this  consolation  for  the  imperfection  of  our  theoreti- 
cal knowledge,  that,  iu  as  much  as  art  is  concerned,  or  the  possession  of  power  ov^r  heat, 
we  have  perhaps  all  the  advantages  that  could  be  obtained  from  a  complete  knowledge  of 
its  essence. 

An  equal  degree  of  mystery  hangs  over  the  other  properties  apd  modifications  of  body ; 
light,  electricity,  magnetism,^  elasticity,  gravity,  are  all  in  the  same  circumstances ;  and  the 
only  advance  that  philosophy  has  made  toward  the  discovery  of  the  essences  of  these  qua- 
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Ihies  or  substances  is,  by  exploding  some  theories,  rather  than  by  establishing  any,— so  true 
is  Bacon's  maxim,  that  the  first  steps  in  philosophy  necessarily  consist  in  negative  propo- 
sitions. Besides  this,  in  all  the  above  instances  the  laws  of  action  have  been  ascertained  ; 
the  phenomena  have  been  reduced  to  a  few  general  facts,  and  in  some  cases,  as  in  that  of 
gravity,  to  one  only ;  and  for  ought  that  yet  appears,  this  is  the  highest  point  which  our 
science  is  destined  to  reach. 

In  consequence  of  su{^>osing  a  greater  perfection  in  knowledge  than  is  ever  likely  to  be 
attained,  Bacon  appears,  in  some  respects,  to  have  misapprehended  the  way  in  which  it  is 
ultimately  to  become  applicable  to  art.  He  conceives  that,  if  the  form  of  any  quality 
w^re  known,  we  should  be  able,  by  inducing  that  form  on  anybody,  to  communicate 
to  it  the  said  quality.  It  is  not  probable,  however,  that  this  would  often  lead  to  a  more 
easy  and  simple  process  than  that  which  art  has  already  invented.  In  the  case  of  colour, 
for  example,  though  ignorant  of  its  jform,  or  of  the  construction  of  surface  which  enables 
bodies  to  reflect  only  light  of  a  particular  species,  yet  we  know  how  to  communicate 
that  power  from  one  body  to  another.  Nor  is  it  likely,  though  this  structure  were  known 
with  ever  so  great  precision,  that  we  should  be  able  to  impart  it  to  bodies  by  any 
means  so  simple  and  easy,  as  by  the  common  process  of  immersing  them  in  a  liquid  of  a 
given  colour. 

In  some  instances,  however,  the  theories  of  chemistry  have  led  to  improvements  of  art 
very  conformable  to  the  anticipations  of  the  Novum  Organum.  A  remarkable  instance  of 
this  occurs  in  the  process  for  bleaching,  invented  by  Berthollet.  It  had  been  for  some 
time  known^  that  the  combination  of  the  chemical  principle  of  oxygen  with  the  colouring 
matter  in  bodies,  destroyed,  or  discharged,  the  colour ;  and  that,  in  the  common  process 
of  bleaching,  it  was  chiefly  by  the  union  of  the  oxygen  of  the  air  with  the  colouring 
matter  in  the  cloth  that  this  eflect  was  produced.  The  excellent  chemist  just  named  con- 
ceived,  therefore,  that  if  the  oxygen  could  be  presented  to  the  cloth  in  a  dense  state,  and, 
at  the  same  time,  feebly  combined  with  any  other  body,  it  might  unite  itself  to  the  colour- 
ing  matter  so  readily,  that  the  process  of  bleaching  would  by  that  means  be  greatly  acce. 
lerated.  His  skill  in  chemistry  suggested  to  him  a  way  in  which  this  might  easily  be 
done,  by  immersing  the  cloth  in  a  liquid  containing  much  oxygen  in  a  loose  state,  or  one 
in  which  it  was  slightly  combined  with  other  substances,  and  the  effect  followed  so  exactly, 
that  he  was  able  to  perform  in  a  few  hours  what  required  weeks,  and  even  months,  accord- 
ing to  the  common  process.  This  improvement,  therefore,  was  a  real  gift  from  the  sciences 
to  the  arts  J  and  came  nearly,  though  not  altogether,  up  to  the  ideas  of  Bacon.     I  suspect 
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not  altogether,  because  the  manner  in  which  oxygen  destroys  the  colour  of  bodies,  or  alters 
the  structure  of  their  surfaces,  remains  quite  unknown. 

It  was  natural,  however,  that  Bacon,  who  studied  these  subjects  theoretically,  and  saw 
nowhere  any  practical  result  in  which  he  could  confide,  should  listen  to  the  ittpirations 
of  his  own  genius,  and  ascribe  to  philosophy  a  perfection  which  it  may  be  destined 
never  to  attain.     He  knew,  that  from  what^  it  had  not  yet  done,  he  could  conclude 
nothing  against  what  it  might  hereafter  accomplish.     But  after  his  method  has  been  fol- 
lowed, 88  it  has  now  been,  with  greater  or  less  accuracy,  for  more  than  two  hundi^  yeahi, 
circumstances  are  greatly  changed ;  and  the  impediments,  which,  during  all  that  tfan^, 
have  not  yielded  in  the  least  to  any  effort,   are  perhaps  never  likely  to  be  removed. 
This  may,  however,  be  a  rash  inference  \  Bac<m,  after  all,  may  be  in  the  right ;  and 
we  may  be  judging  under  the  influence  of  the  vulgar  prejudice,  which  hiss  convinoed 
men,  in  every  age,  that  they  had  nearly  reached  the  ftuthest  vet^e  of  hmkifln  know- 
ledge.    This  must  be  left  for  the  decision  of  posterity ;  and  we  should  rejoice  to  thinky 
that  judgment  will  hereafter  be  given  against  the  o^moA  which  at  this  mcMnent  i^peaiv 
most  probable. 


■■■• 


Section  III. 
MECHANICS. 

1.  Theory  of  Motion^ 

Before  the  end  of  the  sixteenth  century,  mechanical  science  had  never  gone  beyond 
the  problems  which  treat  of  the  equilibrium  of  bodies,  and  had  been  able  to  resolve  these 
accurately,  only  in  the  cases  which  can  be  easily  reduced  to  the  lever.  Guido  Ubaldi,  an 
Italian  mathematician,  was  among  the  first  who  attempted  to  go  farther  than  Archimedes 
and  the  ancients  had  done  in  such  inquiries.  In  a  treatise  which  bears  the  date  of  1577* 
he  reduced  the  pulley  to  the  lever,  but  with  respect  to  the  inclined  plane,  he  continued 
in  the  same  error  with  Pappus  Alexandrinus,  supposing  that  a  certain  force  must  be  ap- 
plied to  sustain  a  body,  even  on  a  plane  which  has  no  inclination. 

Stevinus,  an  engineer  of  the  Low  Countries,  is  the  first  who  can  be  said  to  have  passed 
beyond  the  point  at  which  the  ancients  had  stopped,  by  determining  accurately  the  force 
necessary  to  sustain  a  body  on  a  plane  inclined  at  any  angle  to  the  horizon.     He  resolved 
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also  a  great  nninber  of  other  problems  connected  with  the  preceding,  but,  nevertheless, 
did  not  discover  the  general  principle  of  the  composition  of  forces,  though  he  became  ac- 
quainted with  this  particular  case,  immediately  applicable  to  the  inclined  plane. 
-  The  remark,  that  a  chain  laid  on  an  inclined  plane,  with  a  part  of  it  hanging  over  at 
top,  in  a  perpendicular  line,  will  be  in  equiUbrio^  if  the  two  ends  of  the  chain  reach  down 
exactly  to  the  same  level,  led  him  to  the  conclusion,  that  a  body  may  be  supported  on  such 
a  plane  by  a  force  which  draws  in  a  direction  parallel  to  it,  and  has  to  the  weight  of  the 
body  the  same  ratio  that  the  height  of  the  plane  has  to  its  length. 

Though  it  was  probably  from  experience  that  Stevinus  derived  the  knowledge  of  this 
proposition,  he  attempted  to  prove  the  truth  of  it  by  reasoning  a  priori.  He  supposed  the 
two  extremities  of  the  chain,  when  disposed  as  above,  to  be  connected  by  a  part  similar  to 
the  rest,  which,  therefore,  must  hang  down,  and  form  an  arch.  If  in  this  state,  says  he, 
the  chain  were  to  move  at  all,  it  would  continue  to  move  for  ever,  because  its  situation,  on 
the  whole,  never  changing,  if  it  were  determined  to  move  at  one  instant,  it  must  be  so 
deteimined  at  every  o0ier  instant.  Now,  such  perpetual  motion,  he  adds,  is  impossible, 
and  therefore  the  chain,  as  here  supposed,  with  the  arch  hanging  below,  does  not  move. 
But  the  force  of  the  arch  below  draws  down  the  ends  of  the  chain  equally,  because  the 
arch  is  divided  in  the  middle  or  lowest  point  into  two  parts  similar  and  equal.  Take  away 
these  two  equal  forces,  and  the  remauiing  forces  will  also  be  equal,  that  is,  the  tendency 
of  the  chain  to  descend  along  the  inclined  plane,  and  the  opposite  tendency  of  the  part 
hanging  perpendicularly  down,  are  equal,  or  are  wi  eguilibrio  with  one  another.  Such  is  the 
reasoning  of  Stevinus,  which,  whether  perfectly  satisfectory  or  not,  must  be  acknowledged 
to  be  extremely  ingenious,  and  highly  deserving  of  attention,  as  having  furnished  the  first 
solution  of  a  problem,  by  which  the  progress  of  mechanical  science  had  been  long  arrested. 
The  first  appearance  of  his  solution  is  said  to  have  had  the  date  of  1585  j  but  his  works, 
as  we  now  see  them,  were  collected  after  his  death,  by  his  countryman  Albert  Girard,  and 
published  at  Leyden  in  16^4. '  Some  discoveries  of  Stevinus  in  hydrostatics  will  be 
hereafter  mentioned. 

The  person  who  comes  next  in  the  history  of  mechanics  made  a  great  revolution  in  the 
physical  sciences.    Galileo  was  bom  at  Pisa  in  the  year  1564.     He  early  applied  himself 


'  The  edition  of  Albert  Girard  is  entitled  Oeuvres  Mathmatiques  de  Steoitu,  in  foUo.  See  Livre  I. 
De  la  Sttttique,  theorem  ll.  Stevinua  also  wrote  a  treaUse  on  navigatioB,  which  was  published  in  Flemish 
m  1586,  and  was  afterwards  honoured  with  a  translation  into  Latin,  by  Grotius.  The  merit  of  Stevinus  has 
been  particularly  noticed  by  La  Grange.    Meeamque  Analytique,  Tom.  1.  Sect.  1.  §  5.; 

DISS.  U.  PAST  I.  m 


66  SECOND   DISSERTATION. 

•  « 

to  the  study  of  mathematics  and  natural  philosophy  ;  and  it  is  from  the  period  of  his  dis- 
coveries that  we  are  to  date  the  joint  application  of  experimental  and  geometrical  reason* 
ing  to  explain  the  phenomelia  of  nature. 

As  early  as  159^  he  published  a  treatise,  della  Scienza  Mechanical  in  which  he  has 
given  the  theory,  not  of  the  lever  only,  but  of  the  inclined  plane  and  the  screw  ;  and  has 
also  laid  down  this  general  proposition,  that  mechanical  engines  make  a  small  force  equi- 
valent to  a  great  one,  by  making  the  former  move  over  a  greater  space  in  the  same  time 
than  the  latter,  just  in  proportion  as  it  is  less.  No  contrivance  can  make  a  small  weight 
put  a  great  one  in  motion,  but  such  a  one  as  gives  to  the  small  weight  a  velocity  which  is 
as  much  greater  than  that  of  the  large  weight,  as  this  last  weight  is  greater  than  the  first. 
These  general  propositions,  and  their  influence  on  the  action  of  machinery,  Galileo  pro* 
ceeded  to  illustrate  with  that  clearness,  simplicity,  and  extent  of  view,  in  which  he  was 
quite  unrivalled ;  and  hence,  I  think,  it  is  fair  to  consider  him  as  the  first  person  ta 
whom  the  mechanical  principle,  since  denominated  that  of  the  virttial  velocities^  had  occur- 
red in  its  full  extent.  The  object  of  his  consideration  was  the  action  of  machines  in  motion, 
^nd  not  merely  of  machines  in  equilibrio^  or  at  rest ;  and  he  showed,  that,  if  the  e&ct  of  a 
force  be  estimated  by  the  weight  it  can  raise  to  a  given  height  in  a  given  time,  this  efiect 
can  never  be  increased  by  any  mephanical  contrivance  whatsoever. 

In  the  same  treatise,  he  lays  it  down  as  a  postulate  (supposizione)^  that  the  effect  of  one 
heavy  body  to  turn  another  round  a  centre  of  motion,  is  proportional  to  the  perpendicular 
drawn  from  that  centre  to  the  vertical  passing  through  the  body,  or  in  general  to  the  di- 
rection of  the  force.  This  proposition  he  states  without  a  demonstration,  and  passes  by 
means  of  it  to  the  oblique  lever,  and  thence  to  the  inclined  plane.  To  speak  strictly, 
however,  the  demonstrations  with  respect  to  both  these  last  are  incomplete,  the  preceding 
proposition  being  assumed  in  them  without  proof.  It  is  probable  that  he  satisfied  himself 
of  flie  truth  of  it,  on  the  principle,  that  the  distances  of  forces  from  the  centre  of  motion 
must  always  be  measured  by  lines  making  the  same  angles  with  their  directions,  and  that 
of  such  lines  the  simplest  are  the  perpendiculars.  Uis  demonstration  is  regarded  by  La 
Grange  as  quite  satisfactory. ' 

Galileo  extended  the  theory  of  motion  still  farther.  He  had  begun,  while  pursuing 
his  studies  at  the  university  of  Pisa,  to  make  experiments  on  the  desQent  of  falling  bodies, 
and  discovered  the  fact,  that  heavy  and  light  bodies  fall  to  the  ground  from  the  same 


'  Mecanique  Analytique,  Tom  I.  Sect.  1.  j  6. 
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height  in  the  same  time^  or  in  times  so  nearly  the  same,  that  the  difference  can  only  be 
ascribed  to  the  resistance  of  the  air*  From  observing  the  vibrations  of  the  lamps  in  the 
cathedral,  he  also  arrived  at  this  very  important  conclusion  in  mechanics,  that  the  great 
and  the  small  vibrations  of  the  same  pendulum  are  performed  in  the  same  time,  and  that 
this  time  depends  only  on  the  length  of  the  pendulum.  The  date  of  these  observations 
goes  back  as  far  as  the  year  1583. 

These  experiments  drew  upon  him  the  displeasure  of  his  masters,  who  considered  it  as 
unbecoming  of  their  pupil  to  seek  for  truth  in  the  Book  of  Nature,  rather  than  in  the 
writings  of  Aristotle,  when  elucidated  by  their  commentaries,  and,  from  that  moment  be- 
gan the  persecutions  with  which  the  prejudice,  the  jealousy,  and  bigotry  of  his  contempo- 
raries continued  to  harass  or  afflict  this  great  man  throughout  his  whole  life. 

That  the  acceleration  of  falling  bodies  is  uniform,  or,  that  they  receive  equal  increments 
of  velocity  in  equal  times,  he  appears  first  to  have  assumed  as  the  law. which  they  follow, 
merely  on  account  of  its  simplicity.  Having  once  assumed  this  principle,  he  showed,  by 
mathematical  reasoning,  that  the  spaces  descended  through  must  be  as  the  squares  of  the 
times,  and  that  the  space  fallen  through  in  one  second  is  just  the  .half  of  that  which  the 
body  would  have  described  in  the  same  time  with  the  velocity  last  acquired. 

The  knowledge  which  he  already  had  of  the  properties  of  the  inclined  plane  enabled 
him  very  readily  to  perceive,  that  a  body  descending  on  such  a  plane  must  be  uniformly 
accelerated,  though  more  slowly  than  when  it  falls  directly,  and  is  accelerated  by  its  whole 
weight.  By  means  of  the  inclined  plane,  therefore,  he  was  able  to  bring  the  whole  theory 
of  falling  bodies  to  the  test  of  experiment,  ^nd  to  prove  the  truth  of  his  original  assump- 
tion, the  uniformity  of  their  accelei^ation. 

His  next  step  was  to  determine  the  path  of  a  heavy  body,  when  obliquely  projected. 
He  showed  this  path  to  be  a  parabola ;  and  here,  for  the  first  time,  occurs  the  use  of  a 
principle  which  is  the  same  with  the  composition  of  motion  in  its  full  extent.  Gralileo, 
however,  gave  no  name  to  this  principle  ;  he  did  not  enunciate  it  generally,  nor  did  he 
give  any  demonstration  of  it,  thougli  he  employed  it  in  his  reasonings.  The  inertia  of 
body  was  assumed  in  the  same  manner ;  it  was,  indeed,  involved  in  the  uniform  accelera- 
tion of  falling  bodies,  for  these  bodies  did  not  lose  in  one  minute  the  motion  acquired  in 
the  preceding,  but,  retaining  it,  went  on  continually  receiving  more. 

The  theory  of  the  inclined  plane  had. led  to  the  knowledge  of  this  proposition,  that,  if 
a  circle  be  placed  vertically,  the  chords  of  different  arches  terminating  in  the  lowest  point 
of  the  circle,  are  all  descended  through  in  the  same  space  of  time.  This  seemed  to  ex- 
plain why,  in  a  circle,  the  great  and  the  small  vibrations  are  of  equal  duration.     Here, 
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however,  Galileo  was  under  a  mistakoi  as  the  motions  in  the  chord  and  in  the  alxh  are 
very  dissimilar.  The  accelerating  force  in  the  chord  remains  the  same  from  the  beginning 
to  the  end,  but,  in  the  arch,  it  varies  continually,  and  becomes,  at  the  lowest  point,  equal 
to  nothing.  The  times  in  the  chords,  and  in  the  arches,  are  therefore  different,  so  that 
here  we  have  a  point  marking  the  greatest  distance  in  this  quarter,  to  which  the  mechani- 
cal discoveries  of  Galileq  extended.  The  first  person  who  investigated  the  exact  time  of 
a  vibration  in  an  arch  of  a  circle  was  Huygens,  a  very  profound  mathematician. 

To  this  list  of  mechanical  discoveries,  already  so  important  and  extensive,  we  must 
add,  that  Galileo  was  the  first  who  maintained  the  existence  of  the  law  of  continuity/,  and 
who  made  use  of  it  as  a  principle  in  his  reasonings  on  the  phenomena  of  motion. ' 

The  vibrations  of  the  pendulum  having  suggested  to  Galileo  the  means  of  measuring 
time  accurately,  it  appears  certain  that  the  idea  of  applying  it  to  the  clock  had  also  occur^ 
red  to  him,  and  of  using  the  chronometer  so  formed  for  finding  the  longitude,  by  means 
of  observations  made  on  the  eclipses  of  the  sateUites  of  Jupiter.  How  far  he  had  actually 
proceeded  in  an  invention  which  required  great  practical  knowledge,  and  which  afterwards 
did  so  much  credit  to  Huygens,  appears  to  be  uncertain,  and  not  now  easy  to  be  ascertain^ 
ed.  But  that  the  project  had  occurred  to  him,  and  that  he  had  taken  some  steps  towards 
realizing  it,  is  sufficiently  established. 

One  forms,  however,  a  very  imperfect  idea  of  this  philosopher,  from  consid^ing  the  dis- 
coveries and  inventions,  numerous  and  splendid  as  they  are,  of  which  he  was  the  undis- 
puted author.  It  is  by  following  his  reasonings,  and  by  pursuing  the  train  of  his  thoughts 
in  his  own  elegant,  though  somewhat  diffuse  exposition  of  them,  that  we  become  acquaint- 
ed with  the  fertility  of  his  genius,  with  the  sagacity,  penetration,  and  comprehensiveness 
of  his  mind.  The  service  which  he  rendered  to  real  knowledge,  is  to  be  estimated  not  only 
from  the  truths  which  he  discovered,  but  from  the  errors  which  he  detected, — ^not  mere- 
ly from  the  sound  principles  which  he  established,  but  from  the  pernicious  idols  which  he 
overthrew.  His  acuteness  was  strongly  displayed  in  the  address  with  which  he  exposed 
the  errors  of  his  adversaries,  and  refuted  their  opinions,  by  comparing  one  part  of  them 
with  another,  and  proving  their  extreme  inconsistency.  Of  all  the  writers  who  have 
lived  in  an  age,  which  was  yet  only  emerging  from  ignorance  and  barbarism,  Galileo  has 
most  entirely  the  tone  of  true  philosophy,  and  is  most  free  from  any  contamination  of  the 
times  in  taste,  sentiment,  and  opinion. 


^  Opere  de  CralUeo,  Tom.  IV.  Dial.  1.  p.  32,  Florence  edition,  and  in  many  other  parts. 
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The  discoveries  of  this  great  man  concerning  motion  drew  the  attention  of  philoso* 
phers  more  readily,  from  the  circmnstance  that  the  astronomical  theories  of  Copernicus 
had  directed  their  attention  to  the  same  subject.  It  had  become  evident,  that  the  great 
point  in  dispute  between  his  system  and  the  Ptolemaic  must  be  finally  decided  by  an  ap* 
peal  to  the  nature  of  motion  and  its  laws.  The  great  argument  to  which  the  friends  of 
the  latter  system  naturally  had  recourse  was  the  impossibility,  as  it  seemed  to  them  to  b^ 
of  the  swift  motion  of  the  earth  being  able  to  exist,  without  the  perception,  nay,  even 
without  the  destruction,  of  its  inhabitants.  It  was  natural  for  the  followers  of  Copeiiiicus  to 
reply,  that  it  was  not  certain  that  these  two  things  were,  incompatible  ;  that  there  were 
many  cases  in  which  it  appeared,  that  the  motion  common  to  a  whole  system  of  bodies  did 
not  affect  the  motion  of  those  bodies  relatively  to  one  another ;  that  the  question  must  be 
more  deeply  inquired  into  ;  and  that,  without  this^  the  evidence  on  opposite  sides  could 
not  be  fairly  and  accurately  compared.  Thus  it  was,  at  a  very  fortunate  moment» 
that  Gralileo  made  his  discoveries  in  Mechanics,  as  they  were  rendered  more  interesting 
by  those  which,  at  that  very  time,  he  himself  was  making  in  Astronomy.  The  sys- 
tem of  Copernicus  had,  in  this  manner,  an  influence  on  the  theory  of  motion,  and, 
of  course,  on  all  the  parts  of  natural  philosophy.  The  inertia  of  matter,  or,'  the  ten^i 
dency  of  body,  when  put  in  motion,  to  preserve  the  quantity  and  direction  of  that  mo- 
tion, after  the  cause  which  impressed  it  has  ceased  to  act,  is  a  principle  which  might  still 
have  been  unknown,  if  it  had  not  been  forced  upon  us  by  the  discovery  of  the  motion  of 
the  earth. 

The  first  addition  which  was  made  to  the  mechanical  discoveries  of  Galileo  was  by 
Torricelli,  in  a  treatise  De  Motu  Gravium  naturaUtejr  descendefitium  et  prqjectorum. ' 
To  this  ingenious  man  we  are  indebted  for  the  discovery  of  a  remarkable  property  of 
the  centre  of  gravity,  and  a  general  principle  with  respect  to  the  equilibrium  of  bodic\*^. 
It  is  this  :  If  there  be  any  number  of  heavy  bodies  connected  together,  and  so  circum- 
stanced, that  by  their  motion  their  centre  of  gravity  can  neither  ascend  nor  descend,  these 
bodies  will  remain  at  rest.  This  proposition  often  furnishes  the  means  of  resolving  very 
difficult  questions  in  mechanics. 

Descartes,  whose  name  is  so  great  in  philosophy  and  mathematics,  has  also  a  place  in 
the  history  of  mechanical  discovery.  With  regard  to  the  action  of  machines,  he  laid 
down  the  same  principle  which  Gralileo  had  established,-^that  an  equal  effort  is  neces* 


^  YiUe  Italorum  lUustrium,  Vol.  I.  p.  S4i7* 
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saiy  to  give  to  a  weight  a  certain  velocity,  as  to  give  to  double  the  weight  the  half  of 
that  velocity,  and  so  on  in  proportion,  the  effect  being  always  measured  by  the  weight  mul- 
tiplied into  the  velocity  which  it  receives.  He  could  hardly  be  ignorant  that  this  propo- 
sition had  been  already  stated  by  Gralileo,  but  he  has  made  no  mention  of  it.  He,  indeed, 
aiways  afi^ted  a  disrespect  for  the  reasonings  and  opinions  of  the  Italian  philosopher, 
which  has  done  him  no  credit  in  the  eyes  of  posterity. 

The  theory  of  motion,  however,  has  in  some  points  been  considerably  indebted  to  Des^ 
cartes.  Though  the  reasonings  of  Galileo  certainly  involve  the  knowledge  of  the  disposi- 
tion which  matter  has  to  preserve  its  condition  either  of  rest  or  of  rectilineal  and  uniform 
motion,  the  first  distinct  enunciation  of  this  law  is  found  in  the  writings  of  the  French 
philosopher.  It  is,  however,  there  represented,  not  as  mere  inactivity,  or  indifference, 
but  as  a  real  force,  which'  bodies  exert  in  order  to  preserve  their  state  of  rest  or  of  mo« 
tion,  and  this  inaccuracy  affects  some  of  the  reasonings  concerning  their  action  on  one 
another. 

Descartes,  however,  argued  very  justly,  that  all  motion  being  naturally  rectilineal,  when 
a  body  moves  in  a  curve,  this  must  arise  from  some  constraint,  or  some  force  ui^ing  it 
in  a  direction  different  from  that  of  the  first  impulse,  and  that  if  this  cause  were  removed 
at  any  time,  the  motion  would  become  rectilin^,  and  would  be  in  the  direction  of  a  tan- 
gent, to  the  curve  at  the  point  where  the  deflecting  force  ceased  to  act. ' 

Lastly,  He  taught  that  the  quantity  of  motion  in  the  universe  remains  always  the 


same. 


The  reasoning  by  which  he  supported  the  first  and  second  of  these  propositions  is  not 
very  convincing,  and  though  he  might  have  appealed  to  experience  for  the  truth  of  both,  it 
was  not  in  the  spirit  of  his  philosophy  to  take  that  method  of  demonstrating  its  principles. 
His  argument  was,  that  motion  is  a  state  of  body,  and  that  body  or  matter  cannot  change 
its  own  state.  This  was  his  demonstration  of  the  first  proposition,  from  which  the  second 
followed  necessarily. 

The  evidence  produced  for  the  third,  or  the  preservation  of  the  same  quantity  of 
motion  in  the  universe,  is  founded  on  the  immutability  of  the  Divine  nature,  and  is  an 
instance  of  the  intolerable  presumption  which  so  often  distinguished  the  reasonings  of 
this  philosopher.  Though  the  immutability  of  the  Divine  nature  will  readily  be  ad- 
mitted, it  remains  to  be  shown,  that  the  continuance  of  the  same  quantity  df  motion  in 
the  universe  is  a  consequence  of  it.  This,  indeed,  cannot  be  shown,  for  that  quantity^ 
in  the  sense  in  which  Descartes  understood  it,  is  so  far  from  being  preserved  uniform^ 
that  it  varies  continually  from  one  instant  to  another.     It  is  nevertheless  true,  that  the 
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quantity  of  motion  in  the  universe,  when  rightly  estimated,  is  invariable,  that  is,  when 
reduced  to  the  direction  of  three  axes  at  right  angles  to  one  another,  and  when  oppo- 
dte  motions  are  supposed  to  have  opposite  signs,     lliis  is  a  truth  now  perfectly  under- 
stood, and  is  a  corollary  to  the  equality  of  action  and  reaction,  in  consequence  of  whichj 
whatever  motion  is  communicated  in  one  direction,  is  either  lost  in  that  direction,  or 
generated  in  the  opposite.     This,  however,  is  quite  different  from  the  proposition  of 
Descartes,  and  if  expressed  in  his  language,  would  assert,  not  that  the  sum,  but  that  the 
diil&rence  of  the  -opposite  motions  in  the  universe  remains  constantly  the  same.     When 
he  proceeds,  by  help  of  the  principle  which  he  had  thus  mistaken,  to  determine  the  laws 
of  the  collision  of  bodies,  his  conclusions  are  almost  all  false,  and  have,  indeed,  such  a  want 
of  conaistency  and  analogy  with  one  another,  as  ought,  in  the  eyes  of  a  mathematician,  to 
have  appeared  the  most  decisive  indications  of  error.     How  this  escaped  the  penetration  of 
a  man  well  acquainted  with  the  harmony  of  geometrical  truths,  and  the  gradual  transitions 
by  which  they  always  pass  into  one  another,  is  not  easily  explained,  and  perhaps,  of  all  his 
errors,  is  the  least  consistent  with  the  powerful  and  systematic  genius  which  he  is^so  well 
known  to  have  possessed. 

Thus,  the  obligation  which  the  theory  of  motion  has  to  this  philosopher,  consists  in  his 
having  pointed  out  the  nature  of  centrifugal  force,  and  ascribed  that  force  to  the  true  cause, 
the  inertia  of  body,  or  its  tendency  to  uniform  and  rectilineal  motion. 

The  laws  which  actually  regulate  the  collision  of  bodies  remained  unknown  till  some 
years  later,  when  they  were  recommended  by  the  Royal  Society  of  London  to  the  parti- 
cular attention  of  its  members.  Three  papers^  soon  appeared,  in  which  these  laws  were  all 
correctly  laid  down,  though  no  one  of  the  authors  had  any  knowledge  of  the  conclusions 
obtained  by  the  other  two.  llie  first  of  these  was  read  to  the  Society,  in  November  1668^ 
by  Dr  Wallis  of  Oxford ;  the  next  by  Sir  Christopher  Wren  in  the  month  following,  and 
the  third  by  Huygens  in  January  1669.  The  equality  of  action  and  reaction,  and  the 
maxim,  that  the  same  force  communicates  to  different  bodies  velocities  which  are  inversely 
as  their  masses,  are  the  principles  on  which  these  investigations  are  founded. 

The  ingenious  and  profound. mathematician  last  mentioned  is  also  the  first  who  explain*- 
ed  the  true  relation  between  the  length  of  a  pendulum,  and  the  time  of  its  least  vibrations, 
and  gave  a  rule  by  which  the  time  of  the  rectilineal  descent,  through  a  line  equal  in  length 
to  the  pendulum,  might  from  thence  be  deduced.  He  next  applied  the  pendulum  to  re* 
gulate  the  motion  of  a  clock,  and  gave  an  account  of  his  construction,  and  the  principles  of 
it,  in  his  Horologium  Oscillatorium^  about  the  year  I67O,  though  the  date  of  the  inven« 
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tion  goes  as  far  back  as  1656.  *  Lastly,  He  taught  how  to  correct  the  iipperfection  of  a 
pendulum,  by  making  it  vibrate  between  cycloidal  cheeks,  in  consequence  of  which  its  vi- 
brations, whether  great  or  small,  became,  not  approximately,  but  precisely  of  equal  du- 
ration. 

Robert  Hooke,  a  very  celebrated  English  mechanician,  laid  claim  to  the  same  applica- 
tion of  the  pendulum  to  the  clock,  and  the  same  use  of  the  cycloidal  cheeks.  There  is, 
however,  no  dispute  as  to  the  priority  of  Huygens'  claim,  the  invention  of  Hooke  being  as 
late  as  1670.  Of  the  cycloidal  cheeks,  he  is  not  likely  to  have  been  even  the  second  in- 
ventor. Experiment  could  hardly  lead  any  one  to  this  discovery,  and  he  was  not  sufficient- 
ly skilled  in  Uie  mathematics  to  have  found  it  out  by  mere  reasoning.  The  fact  is,  that 
thoi^h  very  original  and  inventive,  Hooke  was  jealous  and  illiberal  in  the  extreme ;  he  ap- 
propriated .to  himself  the  inventions  of  all  the  world,  and  accused  all  the  world  of  appro- 
priating his. 

IC  has  already  been  observed,  that  Galileo  conceived  the  application  of  the  pendulum  to 
the  clock  earlier,  by  several  years,  than  either  of  the  periods  just  referred  to.  The  inven- 
tion  did  great  honour  to  him  and  to  his  two  rivals ;  but  that  which  argues  the  most  pro- 
found thinker,  and  the  most  skilful  mathematician  of  the  three,  is  the  discovery  of  the  re- 
lation between  the  length  of  the  pendulum  and  the  time  of  its  vibration,  and  this  discovery 
belongs  exclusively  to  Huygens.  The  method  which  he  followed  in  his  investigation, 
availing  himself  of  the  properties  of  the  cycloid,  though  it  be  circuitous,  is  ingenious,  and 
Jiighly  mstnictive. 

An  invention,  in  which  Hooke  has  certainly  the  priority  to  any  one,  is  the  application  of 
a  spiral  spring  to  regulate  the  balance  of  a  watch.  It  is  well  known  of  what  practical 
utility  this  invention  has  been  found,  and  how  much  it  has  contributed  to  the  solution  of 
the  problem  of  finding  the  longitude  at  sea,  to  which  not  only  he,  but  Galileo  and  Huygens^ 
appear  all  to  have  had  an  eye. 

In  what  respects  the  theory  of  motion,  Huygens  has  still  another  strong  claim  to  our 
notice.  This  arises  from  his  solution  of  the  problem  of  finding  the  centre  of  oscillation  of 
a  compound  pendulum,  or  the  length  of  the  simple  pendulinn  vibrating  in  the  same  time 
with  it.  Without  the  solution  of  this  problem,  the  conclusions  respecting  the  pendulum 
were  inapplicable  to  the  construction  of  clocks,  in  which  the  pendulums  used  are  of  neces- 
Aty  compound.     The  problem  was  by  no  means  easy,  and  Huygens  was  obliged  to  intro- 


^  Montucla,  Tom.  II.  p.  41 8>  Sd  edi|i 

7 


SECOND  OlflSERTATIOK,  7^ 

duce  a  principle  wliich  had  not  before  been  recognised,  that  if  the  compound  pendulum, 
after  descending  to  its  lowest  point,  was  to  be  separated  into  particles'  distinct  and  uncon* 
nected  with  one  another,  and  each  left  at  liberty  to  continue  its  own  vibration,  £he  com* 
mon  centre  of  gravity  of  all  those  detached  weights  would  ascend  to  the  same  height  to 
which  it  would  have  ascended  had  they  continued  to  constitute  one  body.  The  above 
principle  led  him  to  the  true  solution,  and  liis  investigation,  though  less  satisfactory  than 
those  which  have  been  since  given,  does  great  credit  to  his  ingenuity.  This  was  the  most 
difficult  mechanical  inquiry  which  preceded  the  invention  oi  the  differential  ov  fluxionary 
calculus. 

2.  Hydrostatics. 

While  the  theory  of  motion,  as  applied  to  solids,  was  thus  extended,  in  what  related  to 
jSnids,  it  was  making  eqaal  progress.  The  laws  which  determine  the  weight  of  bodies  im- 
mersed m  fluids,  and  also  the  poskion  of  bodies  floating  on  them,  had  been  discovered  by 
Ardiimedes,  and  were  fiuther  illustrated  by  Galileo.  It  had  also  been  discovered  by  Ste* 
vinns,  that  the  pressure  of  fluids  is  in  proportion  to  their  depth,  and  thns  the  two  leadit^ 
principles  of  hydrostatics  were  established.  Hydraulics,  or  the  motion  of  fluids,  was  a 
iMtter  of  more  difficulty,  and  here  the  first  step  is  to  be  ascribed  to  Torricelli,  who,  though 
younger  than  Gralileo,  was  fot  some  time  his  contemporary.  He  proved  that  water  issues 
from  a  hole  in  the  side  or  bottom  of  a  vessd,  with  the  vdocity  which  a  body  would  acquire, 
by  failing  from  the  level  of  the  aorface  to  the  level  of  the  orifice.  This  proposition,  now 
so  well  known  as  the  basis  of  the  whole  doctrine  of  Hydraulics,  was  first  published  by 
Torricelli  at  the  end  of  his  book,  De  Main  Gravium  et  Prqjectorum ;  but  it  is  not  the 
greatest  discovery  which  science  owes  to  the  friend  and  disciple  of  G^^lileo.  The  latter 
had  fiuled  in  assigning  the  reason  why  water  cannot  be  raised  in  pumps  higher  than  thirty- 
three  feet,  but  he  had  remarked,  that  if  a  pmnp  is  more  than  thirty-three  feet  in  length,  a 
vacuum  will  be  left  in  it*  Torricelli,  reflecting  on  this,  conceived,  that  if  a  heavier  fluid 
than  water  were  used,  a  vacuum  might  be  produced,  in  a  way  far  shorter,  and  more  com- 
pendious. He  tried  mercury,  therefore^  md  made  use  of  a  glass  tube  about  three  feet 
long,  open  at  one  end,  and  dose  at  the  odier,  where  it  terminated  in  a  globe.  He  filled 
this  tube,  shut  it  with  his  finger,  and  inveited  it  in  a  basin  of  mercury.  The  result  is  well 
known ; — ^he  found  that  a  column  of  m^ieory  was  suspended  in  the  tube,  an  e£fect  which 
he  immediately  ascribed  to  the  pressure  of  the  atmosphere.  So  dismterested  was  this 
philosopher,  however,  that  he  is  said  to  have  lamented  that  Galileo,  when  inquiring  into 
the  cause  why  water  does  not  asorad  in  pumps  above  a  certain  height,  had  not  discovered 
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the  true  cause  of  the  phenomenon.  The  generosity  of  TorricelH  was  perhaps  rarer  than 
his  genius ; — ^there  arc  more  who  might  have  discovered  the  suspension  of  mercury  in 
the  barometer,  than  who  would  have  been  willing  to  part  with  the  honour  of  the  discovery 
to  a  master  or  a  friend. 

This  experiment  opened  the  door  to  a  multitude  of  new  discoveries,  and  demolished  a 
formidable  idol,  the  horror  of  a  vacuum,  to  which  so  much  power  had  been  long  attributed, 
and  before  which  even  Galileo  himself  had  condescended  to  bow. 

The  objections  which  were  made  to  the  explanation  of  the  suspension  of  the  mercury 
in  the  tube  of  the  barometer,  were  overthi*own  by  carrying  that  instrument  to  the  top  of 
Puy  de  Dome, '  an  experiment  suggested  by  Pascal.  The  descent  of  the  mercury  show- 
ed, that  the  pressure  which  supported  it  was  less  there  than  at  the  bottom ;  and  it  was 
afterwards  found,  that  the  fall  of  the  mercury  corresponded  exactly  to  the  diminution  of 
the  length  of  the  pressing  column,  so  that  it  afforded  a  measure  of  that  diminution,  and, 
consequently,  of  the  heights  of  mountains.  The  invention  of  the  air-pump  by  Otto 
Guericke,  burgomaster  *of  Magdeburg,  quickly  followed  that  of  the  barometer  by  Torri« 
celli,  though  it  does  not  appear  that  the  invention  of  the  Italian  philosopher  was  known 
to  the  German.  In  order  to  obtain  a  space  entirely  void  of  air,  Otto  Guericke  filled 
a  barrel  with  water,  and  having  closed  it  exactly  on  all  sides,  began  to  draw  out  the  wa« 
ter  by  a  sucking-pump  applied  to  the  lower  part  of  the  vessel.  He  had  proceeded  but 
a  very  little  way,  when  the  air  burst  into  the  barrel  with  a  loud  noise,  and  its  weight 
was  proved  by  the  failure  of  the  experiment,  as  effectually  as  it  could  have  been  by  its 
success.  After  some  other  trials,  which  also  failed,  he  thought  of  employing  a  sphere 
of  glassy  when  the  experiment  succeeded,  and  a  vacuum  was  obtained.  This  was  about 
the  year  16|54. 

The  elasticity  of  the  air,  as  well  as  its  weight,  now  became  known';  its  necessity  to 
combustion,  and  the  absorption  of  a  certain  proportion  of  it,  during  that  process ;  its  ne- 
cessity for  conveying  sound  ;•— ^1  these  things  were  clearly  demonstrated.     The  necessity  - 
of  air  to  the  respiration  of  animals  required  no  proof  from  experiment,  but  the  sudden 
extinction  of  life,  by  immersion  in  a  vacuum,  was  a  new  illustration  of  the  fact. 

The  first  considerable  improvements  made  on  the  air-pump  are  due  to  Mr  Boyle,  v 
He  substituted  to  the  glass  globe  of  Otto  Guericke  a  receiver  of  a  more  commodious 
form,  and  constructed  his  pump  so  as  to  bje  worked  with  much  more  facility.  His  ex« 
periments  were  farther  extended, — they  placed  the  weight  and  elasticity  of  the  air  in  a 
variety  of  new  lights, — ^they  made  known  the  power  of  air  to  dissolve  water,  &c.  Boyle 
had  great  skill  in  contriving,  and  great  dexterity  in  performing  experiments.   He  had,  in* 
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deedy  very  early  applied  himself  to  the  prosecution  of  experimental  science,  and  was  one 
of  the  members  of  the  small  but  distinguished  body,  who,  during  the  civil  wars,  held  pri- 
vate meetings  for  cultivating  natural  knowledge,  on  the  plan  of  Bacon.  They  met  first 
in  London,  as  early  as  1645,  afterwards  at  Oxford,  taking  the  name  of  the  Philosophic 
College.  Of  them,  when  Charles  the  Second  ascended  the  throne,  was  f(»rmed  the  Royal 
Society  of  London,  incorporated  by  letters  patent  in  1662.  No  one  was  more  useful  than 
Boyle  in  communicating  activity  and  vigour  to  the  new  institution.  A  real  lover  of  know- 
ledge, he  was  most  zealous  in  the  pursuit  of  it ;  and  having  thoroughly  imbibed  the  spirit 
of  Bacon,  was  an  avowed  enemy  to  the  philosophy  of  Aristotle. 


Section  JTV. 
ASTRONOMY, 

1.  Ancient  Astronomy. 

It  has  already  been  remarked,  that  the  ancients  made  more  considerable  advances  in  as- 
tronomy than  in  almost  any  other  of  the  physical  sciences.  They  applied  themselves  dili- 
gently to  observe  the  heavens,  and  employed  mathematical  reasoning  to  connect  together 
the  insulated  fiicts,  which  are  the  only  objects  of  direct  observation.  The  astronomer  dis- 
covers nothing  by  help  of  his  instruments,  but  that,  at  a  given  instant,  a  certain  luminous 
point  has  a  particular  position  in  the  heavens.  The  application  of  mathematics,  and  par- 
ticuliu*ly  of  spherical  trigonometry,  enables  him  to  trace  out  the  precise  tract  of  this  lumi- 
nous spot  ;•  to  discover  the  rate  of  its  motion,  whether  varied  or  uniform,  and  thus  to  re- 
solve the  first  great  problem  which  the  science  of  astronomy  involves,  viz.  to  express  the 
positions  of  the  heavenly  bodies,  relatively  to  a  given  plane  in  functions  of  the  time.  The 
problem  thus  generally  enunciated,  comprehends  all  that  is  usually  called  by  the  name  of 
descriptive  or  mathematical  astronomy. 

The  explanation  of  the  celestial  motions,  which  naturally  occurred  to  those  who  began 
the  study  of  the  heavens,  was,  that  the  stars  are  so  many  luminous  points  fixed  in  the  sur- 
face  of  a  sphere,  having  the  earth  in  its  centre,  and  revolving  on  an  axis  passing  through 
that  centre  in  the  space  of  twenty-four  hours.  When  it  was  observed  that  all  the  stars 
did  not  partake  of  this  diurnal  motion  in  the  same  degree,  but  that  some  were  carried 
slowly  towards  the  east,  and  that  their  paths  estimated  in  that  direction,  after  certain  in- 
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tervals  of  time>  returned  into  themaelvet,  it  was  believed  that  they  were  fixed  in  the  snr^- 
faoes  of  spheres,  idiidi  rercdred  westward,  more  slowly  than  the  sphere  of  the  fixed  stara» 
These  spheres  must  be  transparent,  or  made  of  some  crystalline  substance,  and  hence  the 
name  of  the  crystalline  spheres,  by  which  they  were  distinguished.  This  system,  though 
it  .grew  more  comjdicated  in  proportion  to  the  number  and  variety  of  the  phenomena  ob- 
served, was  the  system  of  Aristotle  and  Eudoxus,  and,  with  a  few  exceptions,  of  all  the 
philosophers  of  antiquity. 

But  when  the  business  of  observation  came  to  be  regularly  pursued ;  when  Timocharis 
and  Aristillus,  and  their  successors  in  the  Alexandrian  school,  began  to  study  the  pheno- 
mena of  the  heavens,  little  was  said  of  these  orbs  ;  and  astronomers  seemed  only  desirous 
of  ascertaining  the  laws  or  the  general  facts  concerning  the  planetary  motions. 

To  do  this,  however,  without  the  introduction  of  hypothesis,  was  certainly  difficult,  and 
probably  was  then  impossible.  The  simplest  and  most  natural  hypothesis  was,  that  the 
planets  moved  eastward  in  circles,  and  at  a  uniform  rate.  But  when  it  was  found  that, 
instead  of  moving  uniformly  to  the  eastward,  every  one  of  them  was  subject  to  great  irre- 
gularity, the  motion  eastward  becoming  at  certain  periods  slower,  and  at  length  vanish- 
ing altogether,  so  that  the  planet  became  stationary,  and  afterwards  acquiring  a  motion 
m  the  contrary  direction,  proceeded  for  a  time  toward  the  west,  it  was  far  from  obvious 
how  all  these  appearances  could  be  reconciled  with  the  idea  of  a  uniform  circular  motion. 

The  solution  of  this  difficulty  is  ascribed  to  Apollonius  Pergeus,  one  of  the  greatest 
geometers  of  antiquity.  He  conceived  that,  in  the  circumfei^nce  of  a  circle,  having  the 
earth  for  its  centre,  there  moved  the  centre  of  another  circle,  in  the  circumference  of  which 
the  planet  actually  revolved.  The  first  of  these  circles  was  called  the  deferent^  and  the 
second  the  epicycle^  and  the  motion  in  the  circumference  of  each  was  supposed  unilonn. 
Lastly,  it  was  conceived  that  the  motion  of  the  centre  of  the  epicycle  in  the  circumference 
of  the  deferent,  and  of  the  planet  in  that  of  the  epicycle,  were*  in  opposite  directions,  the 
first  being  towards  the  east,  and  the  second  towards  the  west.  In  this  way,  the  alteratioia 
from  progressive  to  retrograde,  with  the  intermediate  stationary  points,  were  readily  ex- 
plained, and  Apollonius  carried  his  investigation  so  far  as  to  determine  the  ratio  between 
the  radius  of  the  deferent,  and  that  of  epicycle,  from  knowing  the  stations  and  retrograda- 
tions  of  any.particular  planet. 

An  object,  which  was  then  considered  as  of  great  importance  to  astronomy,  wis  thus 
accomplished,  viz.  the  production  of  a  variable  motion,  or  one  which  vras  continually  chan- 
ging both  its  rate  and  its  direction  from  two  uniform  circular  motions,  each  of  which  pre- 
served always  the  same  quantity  and  the  same  direction* 
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It  was  not  long  bdbre  another  application  was  made  of  the  method  of  ejHcycles*  Hip- 
parehusy  the  greatest  astronomer  of  antiquity,  and  one  of  the  investors  in  science  most 
justly  entitled  to  admiradcmy  discovered  the  inequality  of  the  sun's  apparent  motion  round 
the  earth.  To  exj^ain  or  to  express  this  irr^ularity,  the  same  observer  imagined  an  epi- 
cycle of  a  small  radius  with  its  centre  moving  uniformly  in  the  ciromnference  of  a  large 
circle,  of  which  the  earth  was  the  centre^  while  the  sun  revolved  in  the  circumference  d 
the  small  ciixde  wiiih  the  same  angular  velocity  as  this  last,  but  in  a  contrary  direction. 

As  other  irregularities  in  the  motions  of  the  moon  and  of  the  planets  were  observed, 
other  ^icyckfl  were  introduced,  and  Ptolemy,  in  his  Almagest^  enumerated  all  which  then 
appeared  necessary,  and  assigned  to  them  such  dimensions  as  enabled  them  to  express  the 
phenomena  with  accuracy*  It  is  not  to  be  denied  diat  the  system  of  the  heavens  became 
in  this  way  extremely  complicated ;  though,  when  fidrly  examined,  it  will  appear  to  be  a 
work  pf  great  ingenuity  and  research.  The  ancients,  indeed,  may  be  r^rded  as  very  for* 
tunate  in  the  contrivance  of  epicycles,  because,  by  means  of  them,  every  inequality  which 
can  exist  in  the  angular  motion  of  a  planet  may  be  at  least  nearly  represented*  This  I 
call  fortunate,  because,  at  the^  time  when  ApoUonius  introduced  the  epicycle,  he  had  no 
idea  of  the  ea^tent  to  which  his  contrivance  would  go,  as  he  could  have  none  of  the  con* 
elusions  which  the  author  of  the  Micamqne  Celeste  was  to  deduce  fixm  the  prineiple  of 

gravitation. 

The  same  contrivance  had  another  great  advantage ;  it  subjected  the  motions  of  the  sun, 
the  moon,  and  the  planets,  very  readily  to  a  gemimtrical  construction,  or  an  arithmetical 
calculation,  neither  of  them  difficult.  By  this  means  the  predictions  of  astronomical  phe- 
nomena, the  calculation  of  tables,  and  the  comparison  of  those  tables  with  observation, 
became  matters  of  great  facility,  on  which  facility,  in  a  great  measure,  the  progress  of 
the  science  depended.  It  was  on  these  circumstances,  much  more  than  on  the  simpli- 
city with  which  it  amused  or  deceived  the  imagination,  that  the  popularity  of  this  theory 
was  founded  ;  the  ascendant  which  it  gained  over  the  minds  of  astronomers,  and  the  resist- 
ance which,  in  spite  of  facts  and  observations,  it  was  so  long  able  to  make  to  the  true  sys- 
tem of  the  world. 

It  does  not  appear  that  the  ancient  astronomers  ever  considered  the  epicycles  and  defer- 
ents which  they  employed  in  their  system  as  having  a  physical  existence,  or  as  serving  to  ea:* 
plain  the  causes  of  the  celestial  motions.  They  seem  to  have  considered  them  merely  as 
mathemalacal  diagmme,  senring  to  express  or  to  represent  those  motions  as  geometrical  ex- 
pressions of  certain  general  facts,  which  readily  furnished  the  rules  of  astronomical  calcu- 
lation. 
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The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
general  law.  After  laying  dowii  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  ^<  these  suppositions  will  sceve  the  phenomepa."  Saaoe  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  X^eiv^  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  in  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed  ;  and  he  concludes,  *<in 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  scuved 
{haaoSl^otvTo)  on  both  sdppositions/' '  It  is  plain,  from  these  words,  that  the  ittronomer 
did  not  here  consider  himself  as  describing  any  thing  which  actually  existed,  but  as  ex- 
plaining two  artifices,  by  either  of  which,  certain  irregularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  save^  to  reconcile,  or  to  re- 
present  appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
Gould  harldly  be' resolved  at  all,  such  artifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  t^uth  itself  would  have  been  in  such  circumstan- 
ces ;  and  nothing  is  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion, 


^  Mathematica  Syntaxis,  Lib.  IV.  p.  223  of  the  Paris  edition.-— —Milton,  the  extent  and  accuracy  of 
whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  lines  :— 

"  He  his  fiibric  of  the  Heavens 
Hath  left  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  quaint  opinions  wide 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  they  will  wield 
The  mighty  fiame,  how  bnild,  unbuild,  contrive 
To  MM  appeanmcet,  how  gird  ttie  sphere 
With  centrick  and  eccentrick  scribbled  o*er» 
Cycle  and  epicycle,  orb  ui  orb.*^ 

llie  obsolete  verb  to  iahe  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  Sw^cvv  in  the  work  of  Ptolemy  here  referred  to.     "  The  schoolmen  were  like  the  astronomers, 
who,  to  tahe  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  sidve  the  prac- 
tice of  the  churchj  had  devbed  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned.  In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astrdnomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments  of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people^ 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and '  Bologna, 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
howeveir,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem- 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  required  his  royal  dignity  to 
protect..  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tableis,  and  endeavoured  to  correct  their  errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  dud;  astronomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifteenth  century,  contributed  the  most  to  the  ^vance- 
ment  of  astronomical  science,  Porbach  and  Regiomontanus,  were  distinguished  also  for. 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  AhnagesU  and,  though  he  neither  under^. 
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Stood  OreA  nor  Anfaict  Ui  knowledge  of  Uio  ndijeet  enihfad  hmi  to  make  it  nmch 
perfect  than  any  of  the  fonner  tnmdationa.  He  it  aud  to  ha^  been  the  first  who  i^j^ied 
the  plummet  to  astronomical  instnnnents ;  but  this  must  not  be  understood  strictly,  for 
some  of  Ptcdemy's  instnnnents,  the  parallactic  for  instance,  were  placed  perpendkalarly 
by  the  plmnb-line. 

RegionioDlannB  fvas  the  diaciple  of  Pttibadit  and  is  still  more  odebrated  than  his  mas- 
ter. He  waa  a  man  of  great  learning  and  genius^  moat  ardent  for  the  advmoement 
of  knowledge,  and  particolarly  deroted  to  astnMiomy.  To  him  we  owe  the  intiodnc* 
tion  of  decimal  fractiona,  which  completed  oar  arithmetieal  notation,  and  formed  the  ae- 
cond  of  the  three  steps  by  which,  in  modem  times,  the  science  of  nmnbers  haa  been  so 
greatly  imprmred. 

In  the  list  of  distinguished  astimioaaen,  the  name  of  Copemicns  comes  next,  and  stands 
at  the  head  of  those  men,  who,  bunting  the  fetters  of  prejudice  and  authority,  have  eata- 
Uished  truth  on  the  baaia  of  experience  and  observation*  He  was  bom  aft  Thorn  in  Prua- 
sia,inl473;  he  studied  at  the  unirersity  of  Cracow,  being  intended  at  first  for  a  phyactaait 
though  he  afterwards  entered  into  the  cfaurdi.  A  decided  taste  for  aatronomy  led  him 
eariyto  the  stndy  of  the  science  in  whidi  he  was  destined  to  make  such  an  entire  refolutaony 
andas  aoon  as  he  found  himaelf  fixed  and  independent,  he  became  adiligent  and  careful 


It  would  be  in  the  highest  degree  interesting  to  know  by  what  stepa  he  wasled  to  eon- 
ceire  the  bold  system  which  removes  the  earth  foom  the  oentre  of  the  worid*  and  as* 
cribes  to  it  a  twofold  motion.  It  is  probable  that  the  complication  of  so  many  e|^cydes 
and  deferents  as  were  neoeasaiy,  merely  to  express  the  laws  of  the  planetary  motioiis,  had 
indnced  him  to  think  of  all  thepoasSde  suppositions  which  could  be  en^loyed  for  the  same 
poipoae,  in  order  to  discover  which  of  them  was  the  simjdest. 

It  appears  extraordinary,  that  so  natural  a  thoi^t  should  have  occurred,  at  so  kte  a 
period,  for  the  first,  or  nearly  fin:  the  first  time.  We  are  assured,  by  Copernicus 
himself,  that  one  of  the  first  oonsidenitions  which  offisred  itself  to  his  mind,  was  the 
eficct  produced  by  the  motion  of  a  spectstor,  in  transferring  that  motion  to  the  ohjccit 
observed,  but  ascribing  to  it  an  c^posite  direction. '  IVom  this  principle  it  inunediatdy 
Allowed,  that  the  rotation  of  the  earth  cm  an  axis,  from  west  to  east,  would  produce  the 
apparent  motion  of  the  heavens  in  the  direction  firom  east  to  west. 


-   A§tron3rr.ia  Instiurata,  Lib.  I.  cap.  5. 
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In  coii9idei*mg  aome  of  the  objections  which  might  be  made  to  the  system  of  the  earth's 
motion,  Copernicus  reasons  with  great  soundness,  though  he  is  not  aware  of  the  full  force 
of  his  own  argum^it.  Ptolemy  had  alleged,  that,  if  the  earth  were  to  revolve  on  its  axis, 
the  viidence  of  the  motion  would  be  sufficient  to  tear  it  in  pieces,  and  to  dissipate  the  parts. 
This  argument,  it  is  evident,  proceeds  on  a  confiised  notion  of  a  centri^gal  force,  the  ef- 
feet  of  which  the  Egyptian  astronomer  overrated,  as  much  as  he  undervalued  the  firmness 
and  solidity  of  the  earth.  Why,  says  Copernicus,  was  he  not  more  alarmed  for  the  safety 
of  the  heavens,  if  the  diurnal  revolution  be  ascribed  to  them,  as  their  motion  must  be  more 
rapid,  in  proportion  as  their  magnitnde  is  greater  ?  The  argument  here  suggested,  now 
that  we  know  how  to  measure  centrifugal  force,  and  to  compare  it  with  others,  carries  de- 
monstrative evidence  with  it,  because  that  force,  if  the  diurnal  revdution  were  really  per* 
formed  by  the  heavens,  would  be  such,  as  the  fbrees  which  hold  together  the  frame  of  the 
mtf^ial  world  would  be  wholly  unable  to  resist. 

There  are,  however,  in  the  reasonings  of  Copernicus,  some  unsound  parts,  which  show, 
that  the  power  of  his  genius  was  not  able  to  dispel  all  the  clouds  which  in  that  age  hung 
Over  the  human  mind,  and  that  the  unfounded  distinctions  of  the  Aristotelian  physics 
sometimes  aflforded  arguments  equally  fallacious  to  him  and  to  his  adversaries.  One  of  his 
most  remarkable  j^ysical  mistakes  was  his  misconc^ion  with  respect  to  the  parallelism  of 
the  earth's  uis  ;  to  account  iox  which,  hs  thoii|^t  it  necessary  to  assume,  in  addition  to  the 
eartk's  rotation  on  an  ajds,  and  revelation  round  the  sun,  the  existence  of  a  third  motion 
altogether  distinct  from  either  of  the  others.  In  this  he  was  mistaken  ;  the  axis  naturally 
retains  its  pavaUeUsmt  and  it  would  reqiiire  the  action  of  a  force  to  make  it  do  otherwise. 
This,  as  Bufder  afterwards  remarked,  is  a  consequence  of  the  i/i^/ia  of  matter ;  and,  for  that 
reason*  he  very  justly  accused  Copernicus  of  not  being  fully  acquainted  with  his  own  riches. 

The  first  edition  of  the  Astronomia  Instaurata,  the  publication  of  which  was  solicited  by 
Cardinal  Schoeoberg,  and  the  book  itself  dedicated  to  the  Pope,  aj^ared  in  1543,  a  few 
days  before  the  death  of  the  author.  Throughout  the  whole  book,  the  new  doctrine  was 
advoneed  with  great  caution,  as  if  from  a  presentiment  of  the  opposition  and  injustice 
which  it  was  Me  day  to  ^perience.  At  first,  however,  the  system  attracted  little  no* 
tice,  and  was  rejected  by  the  greater  part  even  of  astronomers.  It  lay  fermenting  in 
secret  with  other  new  discoveries  for  more  than  fifty  years,  till,  by  the  exertions  of  Ga« 
lileo,  it  was  kindled  into  so  Inrigfat  a  flame  as  to  consume  the  philosophy  of  Aristotle, 
to  akrm  the  hierarchy  of  Rome,  and  to  threaten  the  existence  of  every  opinion  not 
founded  on  experience  and  observation. 

After  Copernicus,  Tycho  Brahe  was  the  most  dnttnguished  astronomer  of  the  six- 
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teenth  century.  An  eclipse  of  the  sun  which  he  witnessed  in  1^60|  when  he  was  yet  a 
very  young  man,  by  the  exactness  with  which  it  answered  to  the  prediction,  impressed 
him  with  the  greatest  reverence  for  a  .science  which  could  see  so  far  and  so  distinctly  into 
the  future,  and  from  that  moment  he  was  seized  with  the  strongest  desire  of  becoming 
acquainted  with  it.  Here,  indeed,  was  called  into  action  a  propensity  nearly  allied 
both  to  the  strength  and  the  weakness  of  the  mind  of  this  extraordinary  man,  the  same 
•that  attached  him,  on  one  hand,  to  the  calculations  of  astronomy,  and,  on  the  other, 
to  the  predictions  of  judicial  astrology^ 

In  yielding  himself  up,  however,  to  his  love  of  astronomy,  he  found  that  he  had  several 
difficulties  to  overcome.  He  belonged  to  a  class  in  society  elevated,  in  the  opinion  of 
ihat  age,  above  the  pursuit  of  knowledge,  and  jealous  of  the  privilege  of  remaining  igno- 
rant with  impunity.  Tycho  was  of  a  noUe  family  in  Denmark,  so  that  it  required  all  the 
enthusiasm  and  firmness  inspired  by  the  love  of  knowledge,  to  set  him  above  the  prejudices 
of  hereditary  rank,  and  the  opposition  of  his  relations.  He  succeeded,  however,  in  these 
objects,  and  iJso  in  obtaining  the  patronage  of  the  King  oiP  Denmark,  by  which  he  was 
^enabled  to  erect  an  observatory,  and  form  an  establishment  in  the  island  of  Huena,  such 
as  had  never  yet  been  dedicated  to  astronomy.  The  instruments  were  of  far  greater  size, 
more  skilfully  ^^ntrived,  and  more  nicely  divided,  than  any  that  had  yet  been  directed  to 
the  heavens.  By  means  of  them,  Tycho  could  measure  angles  to  ten  seconds,  which  m^y 
be  accounted  sixty  times  the  accuracy  of  the  instruments  of  Ptolemy,  or  of  any  that  had 
belonged  to  the  school  of  Alexandria. 

Among  the  improvements  which  he  made  in  the  art  of  astronomical  observation,  was 
that  of  verifying  the  instruments,  or  determining  their  errors  by  actual  observation,  instead 
of  trusting,  as  had  been  hitherto  done,  to  the  supposed  infallibility  of  the  c»iginal  con- 
struction. 

One  of  the  first  objects  to  which  the  Danish  astronomer  applied  himself  was  the  forma- 
tion of  a  new  catalogue  of  the  fixed  stars.  That  which  was  begun  by  Hipparchus,  and 
continued  by  Ptolemy,  did  not  give  the  places  of  the  stars  with  an  accuracy  nearly  equal 
to  that  which  the  new  instruments  were  capable  of  reaching ;  and  it  was  besides  desirable 
to  know  whether  the  lapse  of  twelve  centuries  had  produced  any  unforeseen  changes  in  the 
heavens. 

The  great  difficulty  in  the  execution  of  this  work  arose  from  the  want  of  a  direct  and 
easy  method  of  ascertaining  the  distance  of  one  heavenly  body  due  east  or  west  of  an- 
other. The  distance  north  or  south,  either  from  one  another  or  from  a  fixed  plane,  that 
of  the  equator,  was  easily  determined  by  the  common  method  of  meridian  altitudes,  the 
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equator  being  a  plane  whichi  for  any  given  place  on  the  earth's,  sur&cei  retains  always  the 
same  positicm.  .  But  no  plane  extending  from  north  to  south,  or  passing  through  th^ 
poles,  retains  a  fixed  position  with  respect  to  an  observer,  and,  therefore,  the  same  way 
of  measuring  distancea  from  such  a  plane  cannot  be  applied.  The  natural  substitute  is 
the  measure  of  time ;  the  interval  between  the  passage  of  two  stars  over  the  meridian, 
bearing  the  same  proportion  to  twenty*four  hours,  that  the  arch  which  measures  their 
distance  perpendicular  to  the  meridian,  or  their  difference  of  right  ascension,  does  to  Sow 
right  angles. 

An  accurate  measure  of  time,  therefore,  would  answer  die  purpose,  but  such  a  measure 
no  more  existed  in  the  age  of  Tycho,  tlum  it  had  done  in  the  days  of  Hipparckus  in; 
Ptolemy.  These  ancient  astronomers  determined  the  longitude  of  the  fixed  stars  by  re« 
ferring  their  places  to  those  of  the  moon,  the  longitude  of  which,  for  a  given  time,  was 
known  from  the  theory  of  her  motions.  Thus  they  were  forced  to  depend  on  the  most 
irregular  of  all  the  bodies  in  the  heavens,  for  ascertaining  the  positions  of  the  most  fixed, 
those  which  ought  to  have  been  the  basis  of  the  former,  and  of  so  many  other  determinate 
tions.  Tycho  made  use  of  the  planet  Venus  instead  of  the  moon,  and  his  method,  though 
more  tedious,  was  more  accurate  than  that  of  the  Greek  astronomers.  His  catalogue  cour 
tained  the  places  of  777  fixed  stars. 

The  irregularities  of  the  moon's  motions  were  his  next  subjects  of  inquiry;  The  an- 
cients had  discovered  the  inequality  of  that  planet  depending  on  the  eccentricity  of  the 
orbit,  the  same  which  is  now  called  the  equation  of  the  centre. '  FtoI«ny  had  added  the 
knowledge  of  another  inequality  in  the  moon's  motion,  to  which  the  name  of  the  eveotion 
has  been  given,  amounting  to  an  increase  of  the  former  equation  at  the  quarters,  and  a 
diminution  of  it  at  the  times  of  new  and  full  moon.  Tycho  discovered  another  inequalityt 
which  is  greatest  at  the  octants,  and  depends  on  the  difference  between*  the  longitude 
of  die  moon  and  that  of  the  sun.  A  fourth  irregularity  to  which  the  moon's  motion  is 
subject,  depending  wholly  on  the  sun's  place,  was  known  to  Tycho,  but  included  among 
the  sun's  equations.  Besides,  these  observations  made  him  acquainted  with  the  changes 
in  the  inclination  of  the  plane  of  the  moon's  orbit ;  and,  lastly,  with  the  irregular  mo« 
tion  of  the  nodes,  which,  instead  of  being  always  retrograde  at  the  same  rate,  are  sub* 
ject  to  change  that  rate,  and  even  to  become  progressive  according  to  their  situation  in 


^  The  allowance  made  for  any  such  equality,  when  the  place  of  a  planet  is  to  be  computed  for  a  given 
timei  is  called  an  equation  in  the  language  of  astronomy. 


resp^  of  the  sun.  These  are  the  only  ineqeaUties  of  the  moon's  motioR  known  be- 
ibre  the  theory  of  Gravitatioii,  ancU  except  the  tifo  ftrstt  we  ell  the  discoveries  of 
Tycho. 

The  atmoi^herieal  refraction^  l^  which  the  hearasly  bodies  are  made  to  appear  mom 
elevated  above  tbe  horizo.  tlum  they  lerfly  m,  i«8  mnrectod  befim  the  time  «f  tUb 
astronomer,  but  not  known  wilih  aertainty  to  exist*  He  first  became  aei|«HRnt(d  with  it 
by  finding  that  the  ktitada  ef  his  obaervatafy,  as  ifaterwmed  from  ebsemtteos  alb  tb^ 
solstices,  and  from  observations  of  the  greatest  and  least  altitudes  of  the  circumpolar 
stars,  always  differed  about  fiwr  minutes*  The  eftct  of  refraction  he  supposed  to  be 
84'  ai  tlie  horiBon,  and  to  diasinish  from  Aence  upward^  till  at  45*  it  ceased  ahoge* 
then  This  last  supposition  is  errosieous,  but  al  45*  the  rcfimction  is  less  than  l^  and 
probably  was  not  sensible  in  the  altitudes  measured  wi(^  hie  instruments^  or  not  ditf- 
tinguishable  fimn  the  errors  of  observation.  An  instrument  which  he  contrired  on  piH> 
pose  to  nmke  the  refraction  distinctly  visiUe,  shows  the  scale  on  whMi  his  observsAoiy 
was  fiiniished.  It  was  an  equatorial  drele  of  tea  ftet  diameter,  turning  on  an  axis  pa» 
ndlel  to  that  of  the  earth.  With  the  sights  of  this  equatorial  he  foHowed  the  sun  on  the 
day  of  the  summer  solstice,  and  found,  that,  as  it  descended  towards  the  horiion,  it  rose 
above  the  plane  of  the  instrument.  At  its  setting,  the  sun  was  raised  above  the  horiam 
by  more  than  its  own  diameter* 

The  comet  of  1570  was  carefnUy  observed  by  Tyeho,  and  gave  rise  to  a^  new  theory  of 
these  bo^ea.  He  found  the  horieontal  psiaUax  to  be  flCX,  so  Ihat  the  comet  was<  nearly 
three  times  as  far  off  as  the  moon.  He  considered  comets,  therefore,  as  bodies  placed  6r 
beyond  the  reach  of  our  atmosphere,  and  moving  round  the  sun.  This  was  a  severe  blow 
to  the  physics  of  Aristotle,  which  regarded  comets  as  meteors  generated  in  the  atmosphere. 
His  observation  of  ihe  new  star  in  157^  was  no  less  hostile  to  the  ailment  of  the  same 
philosopher,  which  maintained,  that  the  heavens  are  a  r^on  in  which  there  ia  neither  ge» 
nerstion  nor  corruption,  and  in  which  existence  has  neither  a  bei^ning  nor  an  end. 

Yet  Tycho,  with  this  knowledge  of  nstronomy,  and  ntbev  having,  made  obaenrations 
more  numerous  uid  accurate  than  all  the  astronomers  who  went  before  him,  continued  to 
reject  the  system  of  Copemious,  and  to  deny  the  motion  of  the  earth.  He  was,  however, 
oonvinced  that  the  earl^  is  not  the  centre  about  which  the  planets  rovolve,  for  he  had  faun* 
self  observed  Mars,  when  in  opposition,  to  be  nearer  to  the  earth  than  the  earth  was  to 
the  sun,  so  that,  if  the  planets  were  ranged  as  in  the  Rolemaic  system,  the  orbit  of  Mars 
must  have  been  within  the  orbit  of  the  sun.  He  therefore  imagined  the  system  still  known 
by  his  name,  according  to  which  the  sun  moves  round  the  earth,  and  is  at  the  sam«  time 
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ih»  centare  (^  the  planetairy  motkm8«  It  cannot  be  denied,  that  the  phenomeiia  puKly 
astronomical  may  be  accounted  for  on  th»  hypothesis,  and  that  the  oljgections  to  it  are  ra« 
ther  derived  from  phyHical  and  medianieal  considerations  than  from  the  appearances  tbem- 
tdves.  It  is  simpler  thiin  the  Ptolemaic  system,  and  free  ftom  its  inconsistencies ;  but  it 
is  HHwe  oemid^c:  than  the  Cop^mican,  and^  in  no  re^ct,  aSbrds  a  better  explanation  of 
tike  pboMmeiuu  The  true  place  of  the  Tychonic  system  is  betiiieen  the  t^o  former ;  an 
advinee  beyond  the  one,  and  a  step  ^ott  of  the  other ;  and  sneh,  if  the  pn>gres8  of 
discovery  were  always  perfectly  regular,  is  the  place  which  it  would  harvte  oecUpied  in  the 
history  of  the  science.  If  Tycho  had  lived  before  Copernicus,  his  system  would  have 
been  a  step  in  the  advancement  of  knowledge ;  coming  after  him,  it  was  a  step 
backward. 

It  is  not  to  \m  ofedit  as  a  philosc^mr  to  ha^e  made  (ibis  retrograde  movelnait,  yet  he  is 
not  altogMher  withoirt  apology.  The  phyaieal  aqs^nnenlls  in  favour  of  the  Gopemican  sys- 
tem^  foiffided  on  the  incongruity  of  supposing  the  gtester  body  to  move  round  the  smaUer, 
wig^t  not  be  snpposed  to  have  mudi  weight,  in  an  age  when  t^e:  equality^of  actim  and 
reaetioB  was  unknown*  and  when  it  was  not  clearly  understood  that  the  sun  and  the 
planets  art  at  all  oft  one  anodier.  The  ai|;iunents,  which  seem,  in  the  judgment  of  Tycho, 
to  h^^  balanced  the  simj^ieity  of  the  Gopermcan  system,  were  foimdnd  en  certain  teactaof 
Seripture,  and  on  Uie  difficulty  of  reconciling  the  motion  of  the  eitrth  with  the  sensMiotts 
whioh  we  expeiienee  at  its  surface,  or  the  phenomena  which  we  observe^  the  smne,  in  aU 
res^eoisw  as  if  tbo  earth  were  at  reab  The  ezperiweata  and  reasonings  of  Galileo  had  not 
yet  instaruoted  men  in  tine  inertia  of  matter,  or  in  tlie  compoaition  of  amotion ;  and  the  foUow^ 
ers  of  Copernicus  reasoned  on  principles  which  they  held  in  common  with  their  adversa« 
nes.  A  bail,  it  was  said  by  the  latter,  dropt  from  the  mast-head  of  a  ship  under  sail,  does 
not  &\l  at  the  foot  of  die  maet,  but  somewhat  behind  it ;  andt  in  th^  same  manner,  astone 
dropt  from  a  hi§^  tower  would  not  fall,  on  the  si^position  of  the  earth's  motion,  at  the 
bottom  of  the  tower,  but  to  the  west  of  it,  the  earth,  during  its  fall,  haidng  gone  eastward 
firom  under  it.  The  followers  of  C<^mieus  were  not  yet  provided  with'  the  true  answer 
to  this  objection,  viz.  that  the  ball  does  actually  fidl  at  the  bott^  of  the  most.  It  was 
aiohnitted  .that  it  nnot  ftU  behind  it,  beeause  the  ball  was  no  port  of  tbe  sk^,  and  th«t  the 
motion  forward  was  not  natural,  dther  to  the  ship  or  to  the  ball.  The  stone,  on  the  other 
hand»  let  faU  from  die  top  of  the  tower^  ww  a  part  of  the  earth ;  a^d,  therefore,  the  diur- 
nal and  annual  revoiutions  Which  were  mtum)  to  the  eardi,  were  also  natursi  to  the  stone ; 
the  stwie  would,  dierefbre,  retain  thfe  same  motion  with  the  tower,  and  strike  tlid  greond 
preoiaely  at  the  bottom  of  iu 
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It  must  be  confessed,  that  neither  of  these  logicians  had  yet  thoroughly  awakened  from 
the  dreams  of  the  Aristotelian  metaphysics,  but  men  were  now  in  possession  of  the  trutb, 
which  was  finally  to  break  the  spell,  and  set  the  mind  free  from  the  fetters  of  prqudice 
and  authority.  Another  charge,  against  which  it  is  more  difficult  to  defend  Tyeho,  is  his 
belief  in  the  predictions  of  astrology.  He  even  wrote  a  treatise  in  defence  of  this  imagi- 
nary art,  and  regulated  his  conduct  contmually  by  its  precepts.  Credulity,  so  unworthy  of 
a  manideqply  versed  in  real  science,  is  certainly  to  be  set  down  less  to  hia^Qwn  account 
than  to  that  of  the  age  in  which  he  lived*. 

3^  Kepleb  and  GAEiixa. 

Kepler  followed  Tycho,  and  in  his  hands  astronomy  underwent  a  change  only  second  to 
that  which  it  had  und^fgone  in  the  hands  of  C!opemicus.  He  was  bom  in  1^71.  He 
early  applied  himself  to  study  and  observe  the  heavens,  and  was  soon  distinguished  as  an 
inventor.  He  <began  with  taking  a  more  accurate  view  of  astronomical  refraction  than 
had  yet  been  don6,  and  he  appears  to  have  been  the  first  who  conceived  that  there  must 
be  a  certain  fixed  law  which  determined  the  quantity  of  it,  corresponding  to  every  alti« 
tude,  from  the  homaa  to  the  zenith.  The  application  of  the  principles  of  optics  to  as- 
tronomy, and  /tlw ,  accurate  distinction  between  the  optical  and  real  inequalities  of  the 
jj^anets,  are  the  work  of  the  same  astronomer.  It  was  by  the  views  thus  presented  that 
he  was  led  to  the  method  of  constructing  and  calculating  eclipses,  by  meana  of  prqjec- 
tions,  without  taking  into  consideration  the  diurnal  parallax.  These  are  valuable  im- 
provements,  but  they  «ware,  however,  obscured  by  the  greatness  of  his  future  discove- 
ries. 

The  planes  of  the  orbits  of  the  planets  were  naturally,  in  the  Ptolemaic  system,  sup- 
posed to  pass  through  the  earth,  and  the  reformation  of  Copernicus  did  not  go  so  far  as 
to  change  the  notions  on  that  subject  which  had  generally  been  adopted.  Kepler  ob- 
served that  the  orbits  of  the  planets  are  in  planes  passing  through  the  sun,  and  that,  of 
consequence,  the  lines  of  their  nodes  all  intersect  in  the  centre  of  that  luminary.  This 
discovery  contributed  essentially  to  those  which  followed. 

The  oppositions  of  the  planets,  or  their  places  when  they  pass  the  meridian  at  mid- 
night, oflfer  the  most  favourable  opportunities  for  observing  them,  both  because  they 
are  at  that  time  nearest  to  the  earth,  and  because  their  places  seen  from  thence  is  the 
same  as  if  they  were  seen  from  the  sun.  The  true  time  of  the  opposition  had,  however, 
been  till  now  mistaken  by  astronomers,  who  held  it  to  be  at  the  moment  when  the  appa- 
rent place  of  the  planet  was  opposite  to  the  mean  place  of  the  sun.    It  ought^  however, 
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to  have  been^  when  tbe  apparent  places  of  both  were  opposed  to  one  another.  This  le- 
fbrmation  was  proposed  by  K^ler,  and,  though  strenuously  resisted  by  Tycho,  was  finally 
received. 

Having  undertaken  to  examine  the  orbit  of  Mars,  in  which  the  irregularities  are  most 
considerable,  Kepler  discovered,  by  comparing  together  seven  oppositions  of  that  planet, 
that  its  iffhii  is  elliptical ;  that  the  sun  is  placed  in  one  of  the  foci ;  and  that  there  is  no 
point  round  which  the  angular  motion  is  uniform.  In  the  pursuit  of  this  inquiry  he  found 
that  the  same  thing  is  true  of  the  earth's  orbit  round  the  sun ;  hence  by  analogy  it  was 
reasonable  to  tliink,  that  all  the  planetary  orbits  are  elliptical,  having  the  sun  in  their 
common  focus. 

The  industry  and  patience  of  Kepler,  in  this  investigation,  were  not  less  remarkaUe 
than  his  ingenuity  and  invention.  Logarithms  were  not  yet  known,  so  that  arithmeti- 
cal computation,  when  pushed  to  great  accuracy,  was  carried  on  at  a  vast  essence  of  time 
and  labour.  In  the  calculation  of  every  opposition  of  Mars,  the  work  filled  ten  folio 
pages,  and  Kepler  repeated  each  calculation  ten  times,  so  that  the  whole  work  for  each 
opposition  extended  to  one  hundred  ^uch  pages ;  seven  oppositions  thus  calculated  pro- 
duced a  large  folio  volume. 

In  these  calculations  the  introduction  of  hypotheses  was  unavoidable)  and  Kepler's  can- 
dour in  ^rejecting  them,  whenever  they  a{^eared  erroneous,  without  any  other  r^;ret  than 
for  the  time  whiqh  they  had  cost  him,  cannot  be  sufficiently  admired.  He  b^an  with 
hypothesis,  and  ended  with  rejecting  every  thing  hypothetical.  In  this  great  astronomer 
we  find  genius,  industry,  and  candour,  all  uniting  together  as  instruments  of  investigation.. 

Though  the  angular  nuttion  of  the  pbmet  was  not  found  to  be  uniform,  it  was  discover- 
ed that  a  very  simple  law  connected,  that  motion  with  the  rectilineal  distance  from  the«un, 
die  Conner  being  every  where  inversely  as  the  square  of  the  latter ;  and  hmce  it  was  easy 
to  prove,  that  the  area  described  by  the  line  drawn  from  the  planet  to  the  sun  increased 
at  a  uniform  rate,  and,  therefore,  that  any  two  such  areas  were  prop(»tionaI  to  the  times 
in  which  they  were  described.  The  picture  presented  of  the  heavens  was  thus,  for  the 
first  time,  cleared  of  every  thing  hypothetical. 

The  same  astronomer  was  perh^s  the  first  person  who  conceived  that  there  must  be  al- 
ways a  law  capable  of  being  expressed  by  arithmetic  or.  geometry,  which  connects  such 
phenomena  as  have  a  physical  dependence  on  one  another.  His  conviction  of  this  truth, 
and  the  delight  which  he  appears  to  have  experienced  in  the  contemplation  of  such  laws, 
led  him  to  seek,  with  great  eagerness,  for  the  relirf;ion  between  the  periodical  times  of  the 
planets,  and  their  distances  from  the  sun.     He  seems,  indeed,  to  have  looked  towards  this 
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The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
^nend  law.  After  laying  dowii  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  '^  these  suppositions  will  sceoe  the  phenome^a•"  Sasoe  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  SAi^f^r,  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  m  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed  ;  and  he  concludes,  *<  in 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  saved 
{luttrd^oivTo)  on  both  suppositions.'' '  It  is  plain,  from  these  words,  that  the  ittronomer 
did  not  here  consider  himself  as  describing  any  thing  which  actually  existed,  but  as  ex- 
plaining two  artifices,  by  either  of  which,  certain  irregularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  stwe^  to  reconcile,  or  to  re« 
present  appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
Gould  harldly  be' resolved  at  all,  such  artifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  tpith  itself  would  have  been  in  such  circumstan- 
ces ;  and  nothing  is  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion, 


^  Mathematica  Syntaxisi  Lib.  IV.  p.  223  of  the  Parb  edition.-— —Milton/  the  extent  and  accuracy  of 
whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  lines :— 

**  He  his  fiibrie  of  the  Heavens 

Hath  left  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  qnaint  opinions  wide 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  they  will  wield 
The  mighty  ftame,  how  build,  unbuild,  contri\  e 
To  MM  appetroHeet,  how  gird  the  sphere 
With  centrick  and  eccentrick  scribbled  o*er» 
Cycle  and  epicycle,  orb  ui  orb.** 

The  obM)lete  verb  to  salve  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  ^M^erv  in  the  work  of  Ptolemy  here  referred  to.     ''  The  schoolmen  were  like  the  astronomers, 
who,  to  salve  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  S4dve  the  prac* 
tice  of  the  church,  had  devised  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

I 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned.  In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astrbnomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments  of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people^ 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and  Bologna, 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
howeveir,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem- 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  required  his  royal  dignity  to 
protect*.  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tables,  and  endeavoured  to  correct  their  errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  that  astronomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifteenth  century,  contributed  the  most  to  the  advance- 
ment of  astronomical  science,  Ptgrbach  and  Regiomontanus,  were  distinguished  also  foit 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  Almagest^  and,  though  he  neither  under^. 
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The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
j;eneral  law.  After  laying  down  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  '<  these  suppositions  will  siwe  the  phenomena/'  S<we  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  XJ^eiv^  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  m  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed, ;  and  he  concludes,  '*  in 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  sceved 
(S'iaa&i^oivTo)  on  both  stippositions." '  It  is  plain,  from  these  words,  that  the  iM;ronomer 
did  not  here  consider  himself  as  describing  any  thing  which  actually  existed,  but  as  ex* 
plaining  two  artifices,  by  either  of  which,  certain  irr^ularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  save^  to  reconcile,  or  to  re- 
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present  appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
could  harldly  be' resolved  at  all,  such  ajrtifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  t^th  itself  would  have  been  in  such  circionstan- 
ces ;  and  nothing  b  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion. 


^  Mathematica  Syntaxis,  Lib.  IV.  p.  223  of  the  Paris  edition.— -—Milton,  the  extent  and  accuracy  of 
whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  Imes  :— 

"  He  his  Abric  of  the  Heavens 
Hath  left  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  quaint  opinions  wide 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  tliey  will  wield 
The  mighty  frame,  how  build,  unbuild,  contrive 
To  mue  oppearanceM,  how  gird  tlie  sphere 
With  centrick  and  eccentrick  scribbled  o*er^ 
Cycle  and  epicycle,  orb  in  orb.** 

The  obsolete  verb  to  sake  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  2«^«v  in  the  work  of  Ptolemy  here  referred  to.     "  The  schoolmen  were  like  the  astronomers, 
who,  to  salve  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  ttdve  the  prac- 
tice of  the  church,  had  devised  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned. In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astronomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people, 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and  Bologna^ 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
however,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem* 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  required  his  royal  dignity  to 
protect..  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tables,  and  endeavoured  to  correct  their' errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  that  astronomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifteenth  century,  contributed  the  most  to  the  advance-* 
ment  of  astronomieal  science,  Purbach  and  Regiomontanus,  were  distinguished  also  for 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  Almagest^  and,  though  he  neither  under^^ 
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The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
general  law.  After  laying  down  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  ^'  these  suppositions  will  save  the  phenomena/'  Sccve  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  X^^^fir,  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  in  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed^ ;  and  he  concludes,  *'iii 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  saved 
{S'iacoSCfiiv^o)  on  both  suppositions."  *  It  is  plain,  from  these  words,  that  the  iM;ronomer 
did  not  here  consider  himself  as  describing  any  thing  which  actually  existed,  but  as  ex- 
plaining two  artifices,  by  either  of  which,  certain  irr^ularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  scpve^  to  reconcile,  or  to  re- 
present  appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
could  harldly  be' resolved  at  all,  such  artifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  t^th  itself  would  have  been  in  such  circumstan- 
ces ;  and  nothing  is  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion. 


^  Mathematica  Syntaxis,  Lib.  IV.  p.  223  of  the  Paris  edition.— Milton,  the  extent  and  accuracy  of 
whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  Imes  :-— 

"  He  hu  Abric  of  the  Heavens 
Hath  leA  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  quaint  opinions  wide 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  they  will  wield 
The  mighty  frame,  how  build,  unbuild,  contrive 
To  mice  appetarancet,  how  gird  ttie  sphere 
With  centrick  and  eccentrick  scribbled  o*en 
Cycle  and  epicycle,  orb  in  orb.'*' 

llie  obsolete  verb  to  sahe  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  2uZ,eiv  in  the  work  of  Ptolemy  here  referred  to.     **  The  schoolmen  were  like  the  astronomers, 
who,  to  salve  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  sdve  the  prac- 
tice of  the  church,  had  devised  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned.  In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astronomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people, 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and  Bologna, 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
howevejr,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem- 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  required  his  royal  dignity  to 
protect.  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tables,  and  endeavoured  to  correct  their  errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  that  astrcmomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifleenth  century,  contributed  the  most  to  the  advance-* 
ment  of  astronomieal  science,  Purbach  and  Regiomontanus,  were  distinguished  also  for 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  Almagest^  and,  though  he  neither  under- « 
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The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
general  law.  After  laying  down  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  ''  these  suppositions  will  s(we  the  phenomena."  Swoe  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  Xoi^fir,  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  m  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed. ;  and  he  concludes,  *'  in 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  Sfwed 
(S'tcLcoH^oivTo)  on  both  stippositions.'*  *  It  is  plain,  from  these  words,  that  the  iM;ronomer 
did  not  here  consider  himself  as  describing  any  thing  which  actually  existed,  but  as  ex- 
plaining two  artifices,  by  either  of  which,  certain  irr^ularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  saoCf  to  reconcile,  or  to  re- 
present appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
could  harldly  be' resolved  at  all,  such  artifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  t^th  itself  would  have  been  in  such  circumstan- 
ces ;  and  nothing  is  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion, 


^  Mathematica  Syntaxis,  Lib.  IV.  p.  223  of  the  Paris  edition. Milton,  the  extent  and  accuracy  of 

whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  lines  :— 

*^  He  hu  Abric  of  the  Heavens 
Hath  led  to  their  disputes,  perhaps  to  move 
His  laughter  at  their  qmunt  opinions  wide 
Hereafter,  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  tliey  will  wield 
The  mighty  frame,  how  build,  unbnild,  contri\  e 
To  mce  appearoMce*,  how  gird  the  sphere 
With  centrick  and  eccentrick  scribbled  o*er> 
Cycle  and  epicycle,  orb  in  orb.*' 

llie  obsolete  verb  to  sake  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  2«^«v  in  the  work  of  Ptolemy  here  referred  to.     "  The  schoolmen  were  like  the  astronomers, 
who,  to  salve  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  stdve  the  prac- 
tice of  the  church,  had  devised  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned. In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astronomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments  of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people, 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and  Bologna, 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
however,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem* 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  requured  his  royal  dignity  to 
protect.  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tables,  and  endeavoured  to  correct  their-  errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  that  astnmomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifleenth  century,  contributed  the  most  to  the  ^vance- 
ment  of  astronomieal  science,  Purbach  and  Regiomontanus,  were  distinguished  also  foe 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  Almagest^  and,  though  he  neither  under-- 


7^  SECOND  DI8SERTATIOK. 

The  language  in  which  Ptolemy  speaks  of  the  epicycles  is  not  a  little  curious,  and  very 
conformable  to  the  notion,  that  he  considered  them  as  merely  the  means  of  expressing  a 
j;eneral  law.  After  laying  dowii  the  hypothesis  of  certain  epicycles,  and  their  dimensions, 
it  is  usual  with  him  to  add,  '<  these  suppositions  will  save  the  phenomeiia/'  Sceoe  is  the 
literal  translation  of  the  Greek  word,  which  is  always  a  part  of  the  verb  Xoi^fir,  or  some 
of  its  compounds.  Thus,  in  treating  of  certain  phenomena  in  the  moon's  motion,  he  lays 
down  two  hypotheses,  by  either  of  which  they  may  be  expressed  ;  and  he  concludes,  '*  in 
this  way  the  similitude  of  the  ratios,  and  the  proportionality  of  the  times,  will  be  saved 
{S'lacoil^oivTo)  on  both  suppositions.'* '  It  is  plain,  from  these  words,  that  the  iM;ronomer 
did  not  here  consider  himself  as  describing  any  thing  whicli  actually  existed,  but  as  ex- 
plaining two  artifices,  by  either  of  which,  certain  irr^ularities  in  the  moon's  motion  may 
be  represented,  in  consistence  with  the  principle  of  uniform  velocity.  The  hypothesis  does 
not  relate  to  the  explanation,  but  merely  to  the  expression  of  the  fact ;  it  is  first  assumed, 
and  its  merit  is  then  judged  of  synthetically,  by  its  power  to  save^  to  reconcile,  or  to  re- 
present  appearances.  At  a  time  when  the  mathematical  sciences  extended  little  beyond 
the  elements,  and  when  problems  which  could  not  be  resolved  by  circles  and  straight  lines, 
could  harldly  be' resolved  at  all,  such  artifices  as  the  preceding  were  of  the  greatest  value. 
They  were  even  more  valuable  than  the  t^th  itself  would  have  been  in  such  circumstan- 
ces ;  and  nothing  is  more  certain  than  that  the  real  elliptical  orbits  of  the  planets,  and  the 
uniform  description  of  areas,  would  have  been  very  unseasonable  discoveries  at  the  period 
we  are  now  treating  of.     The  hypotheses  of  epicycles,  and  of  centres  of  uniform  motion. 


^  Mathematica  Syntaxis,  Lib.  IV.  p.  223  of  the  PariB  edition. Milton,  the  extent  and  accuracy  of 

whose  erudition  can  never  be  too  much  admired,  had  probably  in  view  this  phraseology  of  Ptolemy,  when 
he  wrote  the  following  lines  :-— 

"  He  his  Abric  of  the  Heavens 
Hath  left  to  their  duipiites,  perhaps  to  move 
His  langhter  at  their  quaint  opinions  wide 
Hereafter*  when  they  come  to  model  Heaven 
And  calculate  the  stars,  how  they  will  wield 
The  mighty  frame,  how  bnild,  nnhnild,  contrive 
To  9QM  appearoHcet,  how  gird  ttie  sphere 
With  centrick  and  eccentrick  scribbled  o*eri 
Cycle  and  epicycle,  orb  in  orb.** 

llie  obsolete  verb  to  salve  is  employed  by  Bacon,  and  many  other  of  the  old  English  writers  in  the  same 
sense  with  2«^«v  in  the  work  of  Ptolemy  here  referred  to.     "  The  schoolmen  were  like  the  astronomers, 
who,  to  salve  phenomena,  framed  to  their  conceit  eccentricks  and  epicycles ;  so  they,  to  salve  the  prac- 
tice of  the  church,  had  devised  a  great  number  of  strange  positions."    Bacon. 
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were  well  accommodated  to  the  state  of  science,  and  are  instances  of  a  false  system  which 
has  materially  contributed  to  the  establishment  of  truth. 


2.  Copernicus  and  Tycho. 

On  the  revival  of  learning  in  Europe,  astronomy  was  the  first  of  the  sciences  which 
was  regenerated.  Such,  indeed,  is  the  beauty  and  usefulness  of  this  branch  of  knowledge, 
that,  in  the  thickest  darkness  of  the  middle  ages,  the  study  of  it  was  never  entirely  aban- 
doned. In  those  times  of  ignorance,  it  also  derived  additional  credit  from  the  assistance 
which  it  seemed  to  give  to  an  imaginary  and  illusive  science.  Astrology,  which  has  exer- 
cised so  durable  and  extensive  a  dominion  over  the  human  mind,  is  coeval  with  the  first 
observations  of  astronomy.  In  the  middle  ages,  remarkable  for  the  mixture  of  a  few  frag- 
ments  of  knowledge  and  truth  in  a  vast  mass  of  ignorance  and  error,  it  was  assiduously 
cultivated,  and,  in  conjunction  with  alchemy  and  magic,  shared  the  favour  of  the  people, 
and  the  patronage  of  the  great.  During  the  thirteenth  and  fourteenth  centuries,  it  was 
taught  in  the  universities  of  Italy,  and  professors  were  appointed,  at  Padua  and  Bologna, 
to  instruct  their  pupils  in  the  influence  of  the  stars.  Everywhere  through  Europe  the 
greatest  respect  was  shown  for  this  system  of  imposture,  and  they  who  saw  the  deceit  most 
clearly,  could  not  always  avoid  the  disgrace  of  being  the  instruments  of  it.  Astronomy, 
however,  profited  by  the  illusion,  and  was  protected  for  the  great  assistance  which  it  seem-* 
ed  to  afford  to  a  science  more  important  than  itself. 

Of.  those  who  cultivated  astronomy,  many  were  infected  by  this  weakness,  though  some 
were  completely  superior  to  it.  Alphonso,  the  King  of  Castile,  was  among  the  latter. 
He  flourished  about  the  middle  of  the  thirteenth  century,  and  was  remarkable  for  such 
freedom  of  thought,  and  such  boldness  of  language,  as  it  required  his  royal  dignity  to 
protect..  He  applied  himself  diligently  to  the  study  of  astronomy ;  he  perceived  the  in- 
accuracy of  Ptolemy's  tables,  and  endeavoured  to  correct  their  errors  by  new  tables  of 
his  own.  These,  in  the  course  of  the  next  age,  were  found  to  have  receded  from  the 
heavens,  and  it  became  more  and  more  evident  that  astronomers  had  not  yet  discovered 
the  secret  of  the  celestial  motions. 

Two  of  the  men  who,  in  the  fifteenth  century,  contributed  the  most  to  the  advance- 
ment of  astronomieal  science,  Purbach  and  Regiomontanus,  were  distinguished  also  for 
their  general  knowledge  of  the  mathematics.  Purbach  was  fixed  at  Vienna  by  the  pa- 
tronage of  the  Emperor  Frederick  the  Third,  and  devoted  himself  to  astronomical  obser- 
vation.    He  published  a  new  edition  of  the  Almagest^  and,  though  he  neither  under*- 
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Stood  Gk-eek  nor  Arabic*  his  knowledge  of  the  subject  enaUed  him  to  make  it  much  more 
perfect  than  any  of  the  former  translations.  He  is  said  to  have  been  the  first  who  applied 
the  plummet  to  astronomical  instruments  ;  but  this  must  not  be  understood  strictly,  for 
some  of  Ptolemy's  instruments,  the  parallactic  for  instance,  were  placed  perpendicularly 
by  the  plumb-line. 

.  RegiomoDtanus  was  the  disciple  of  Purbach,  and  is  still  more  celebrated  than  his  mas- 
ter. He  was  a  man  of  great  learning  and  genius,  most  ardent  for  the  advancement 
of  knowledge,  and  particularly  devoted  to  astronomy.  To  him  we  owe  the  mtroduc* 
tion  of  decimal  fractions,  which  completed  our  arithmetical  notation,  and  formed  the  se« 
cond  of  the  three  steps  by  which,  in  modem  times,  the  science  of  numbers  has  been  so 
greatly  improved. 

In  the  list  of  distinguished  astronomers,  the  name  of  Copernicus  comes  next,  and  stands 
at  the  head  of  those  men,  who,  bursting  the  fetters  of  prejudice  aikl  authority,  have  esta- 
blished  truth  on  the  basis  of  experience  and  observation.  He  was  bom  at  Thorn  in  Prus* 
sia,  in  1473 ;  he  studied  at  the  university  of  Cracow,  being  intended  at  first  for  a  j^ysician, 
though  he  afterwards  entered  into  the  church.  A  decided  taste  for  astronomy  fed  him 
early  to  the  study  of  the  science  in  which  he  was  destined  to  make  such  an  entire  revolution, 
and  as  soon  as  he  found  himself  fixed  and  independent,  he  became  a  diligent  and  careful 
observer. 

It  would  be  in  the  highest  degree  interesting  to  know  by  what  steps  he  wasfed  to  con- 
ceive the  bold  system  which  removes  the  earth  from  the  centre  of  the  world,  and  as* 
eribes  to  it  a  twofdid  motion.  It  is  probable  that  the  complicaticQ  of  so  many  epicycles 
and  deferents  as  were  necessary,  meroly  to  express  the  laws  of  the  planetary  motions,  had 
induced  him  to  think  of  all  the  possible  snj^oaitions  which  could  be  emjribyed  for  the  same 
puipose,  in  order  to  drscover  which  of  them  was  the  simplest. 

It  appears  extraordinary,  that  so  natural  a  thought  should  have  occurred,  at  so  late  a 
period,  for  the  first,  or  nearly  for  the  first  time.  We  aro  assured,  by  Copernicus 
hitiiseif,  that  one  of  the  first  considerations  which  offered  itself  to  his  mind,  was  the 
efiect  produced  by  the  motion  of  a  q^ectator,  in  tranirferring  that  motion  to  the  ohge^ 
observed,  but  ascribing  to  it  an  opposite  direction. '  From  this  principle  it  inunediately 
followed,  that  the  rotatien  of  the  earth  on  an  axis,  from  west  to  east,  woM  produce  the 
apparent  motion  of  the  heavens  in  the  direction  from  east  to  west. 


^  Astronomia  Instaurata,  Lib.  I.  cap.  5. 


SECOND  dissertation;  81 

In  considering  some  of  the  objections  which  inigfat  be  made  to  the  system  of  the  earth's 
motion,  Copernicus  reasons  with  great  soundness,  though  he  is  not  aware  of  the  full  force 
of  his  own  argument.  Ptolemy  had  alleged,  that,  if  the  earth  were  to  revolve  on  its  axis, 
the  violence  of  the  motion  would  be  sufficient  to  tear  it  in  pieces,  and  to  dissipate  the  parts. 
This  argument,  it  is  evident,  proceeds  on  a  confused  notion  of  a  centrifugal  force,  the  ef- 
feet  of  which  the  E^yptbn  astronomer  overrated,  as  much  as  he  undervalued  the  firmness 
and  solidity  of  the  eartli*  Why,  says  Copernicus,  was  he  not  more  alarmed  for  the  safety 
of  the  heavens,  if  the  diurnal  revolution  be  ascribed  to  them,  as  their  motion  must  be  more 
rapid,  in  proportion  as  thrar  magmtnde  is  greater  ?  The  argument  here  suggested,  now 
that  we  know  how  to  measure  cenkriiugal  force^  and  to  compare  it  with  others,  carries  de- 
monstrative evidence  with  it,  because  that  force,  if  the  diurnal  revolution  were  really  per- 
formed by  the  heavens,  would  be  such,  as  the  forees  which  hold  together  the  frame  of  the 
m^erial  world  would  be  wholly  unable  to  resist. 

There  are,  however,  in  the  reasonings  of  Copernicus,  some  unsound  parts,  which  show, 
that  the  power  of  his  genius  was  not  able  to  dispel  all  tlie  clouds  which  in  that  age  hung 
over  the  human  mind,  and  that  the  unfounded  distinctions  of  the  Aristotelian  physics 
sometimes  aflforded  arguments  equally  fallacious  to  him  and  to  his  adversaries.  One  of  his 
most  remarkable  physical  mistakes  was  his  misconception  with  respect  to  the  parallelism  of 
the  earth's  aoiis  ;  to  account  for  whidi,  he  thought  it  necessary  to  assume,  in  addition  to  the 
eartk's  rotodon  on  an  axis,  and  revolution  round  the  sun,  the  existence  of  a  third  motion 
altogether  distinct  from  either  of  the  others.  In  this  he  was  mistaken ;  the  axis  naturally 
retains  its  panUelism,.  and  it  would  reqiiire  the  action  of  a  force  to  make  it  do  otherwise. 
This,  as  Ktfkn  afterwards  remarked,  is  a  consequence  of  the  jner/ia  of  matter ;  and,  for  that 
reason,  he  very  justly  accused  Copernicus  of  not  being  fully  acquainted  with  his  own  riches. 

The  first  edition  of  the  Astronamia  Instaurata^  the  publication  of  which  was  solicited  by 
O^rdinal  Sdioenberg,  and  the  book  itself  dedicated  to  the  Pope,  appeared  in  1543,  a  few 
days  before  the  death  of  the  author.  Throughout  the  whole  book,  the  new  doctrine  was 
odvoaeed  with  great  caution,  as  if  from  a  presentiment  of  the  opposition  and  injustice 
which  it  was  one  day  to  ^perience.  At  first,  however,  the  system  attracted  little  no- 
tice, and  was  rejected  by  the  greater  part  even  of  astronomers.  It  lay  fermenting  in 
secret  with  other  new  discoveries  for  more  than  fifl;y  years,  till,  by  the  exertions  of  Ga- 
lileo, it  was  kindled  into  so  bri^t  a  flame  as  to  consume  the  philosophy  of  Aristotle, 
to  ahurm  the  hierarchy  of  Rome,  and  to  threaten  the  existence  of  every  opinion  not 
feumded  on  experience  and  observation. 

AAer  Cqiemicus^  Tycho  Brahe  was  the  most  distinguished  astronomer  of  the  six- 

DISS.  II.   PART  I.  L 


B9  BECOiro  DI8SEBTATI0K. 

teenth  century.  An  edipse  of  the  sun  which  he  witnessed  in  1^60,  when  he  was  yet  a 
very  young  man,  by  the  exactness  with  which  it  .answered  to  the  prediction,  impressed 
him  with  the  greatest  reverence  for  a  sdence  whicli  could  see  so  far  and  so  distinctly  into 
ihe  future,  and  from  that  moment  he  was  seized  with  the  strongest  desire  of  becoming 
acquainted  with  it.  Here,  indeed,  was  called  into  action  a  propensity  nearly  allied 
both  to  the  strength  and  the  weakness  of  the  mind  of  liua  extraordinary  man,  the  same 
•that  attached  him,  on  one  hand,  to  the  calculations  of  astronomy,  and,  on  the  <yther, 
to  the  predictions  of  judicial  astrology. 

In  yielding  himself  up,  however,  to  his  love  of  astronomy,  he  found  that  he  had  several 
difficulties  to  overcome.  He  belonged  to  a  class  in  society  elevated,  in  the  opinion  of 
that  age,  above  the  pursuit  of  knowledge,  and  jealous  of  the  privilege  of  remaining  igno- 
rant with  impunity.  Tycho  was  of  a  noble  family  in  Denmark,  so  that  it  required  all  the 
enthusiasm  and  firmness  inspired  by  the  love  of  knowledge,  to  set  him  above  the  prejudices 
of  hereditary  rank,  and  the  opposition  of  his  relations.  He  succeeded,  however,  in  these 
objects,  and  also  in  obtaining  the  patronage  of  the  King  of  Denmark,  by  which  he  was 
enabled  to  erect  an  observatory,  and  form  an  establishment  in  the  island  of  Huena,  such 
as  had  never  yet  been  dedicated  to  astronomy*  The  instruments  were  of  far  greater  size, 
more  skilfully  .contrived,  and  more  nicely  divided^  than  any  that  had  yet  been  directed  to 
the  heavens.  By  means  of  them,  Tycho  could  measure  angles  to  ten  seconds,  which  m^y 
be  accounted  sixty  times  the  accuracy  of  the  instruments  of  Ptolemy,  or  of  any  that  had 
belonged  to  the  school  of  Alexandria. 

Among  the  improvements  which  he  made  in  the  art  of  astronomical  observation,  was 
that  of  verifying  the  instruments,  or  determining  their  errors  by  actual  observation,  instead 
of  trusting,  as  had  been  hitherto  done,  to  the  supposed  infallibility  of  the  original  con- 
jstruction. 

-One  of  the  first  objects  to  which  the  Danish  astronomer  applied  himself  was  the  forma- 
tion of  a  new  catalogue  of  the  fixed  stars.  That  which  was  begun  by  Hipparchus,  and 
continued  by  Ptolemy,  did  not  give  the  places  of  the  stars  with  an  accuracy  nearly  equal 
to  that  which  the  new  instruments  wero  capable  of  reaching ;  and  it  was  besides  desirable 
to  know  whether  the  lapse  of  twelve  centuries  had  produced  any  unforoseen  ehimges  in  the 
iieavens. 

The  great  difficulty  in  the  execution  of  this  work  arose  from  the  want  of  a  diroct  and 
easy  method  of  ascertaining  the  distance  of  one  heavenly  body  due  east  or  west  of  an- 
other. The  distance  north  or  south,  either  from  one  another  or  from  a  fixed  plane,  that 
of  the  equator,  was  easily  determined  by  the  common  method  of  meridian  altitudes,  the 
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equator  being  a  plane  which,  for  any  given  pbice  on  the  earth's,  surface,  retains  always  ihe 
same  position.  But  no  plane  extending  from  north  to  south,  or  passing  through  th^ 
poles,  retains  a  fixed  position  with  respect  to  an  observer,  and,  therefore,  the  same  way 
ef  meaaoring  distancea  from  such  a  plane  cannot  be  applied.  The  natural  substitute  is 
the  measure  of  time ;  the  interval  between  the  passage  of  two  stars  over  the  meridian, 
bearing  die  same  proportion  to  twenty*four  hours,  that  the  arch  which  measures  their 
dtftsace  peipendicuhur  to  the  meridian,  or  their  diflfeience  of  right  ascension,  does^to  low 
f^fatan^es. 

An  aocnnte  measure  of  time,  therefore,  would  answer  the  purpose,  but  such  a  measure 
no  more  existed  in  the  age  of  Tycho,  than  it  had  done  in  the  days  of  Hipparchus  or 
Ariemy.  These  ancient  astronomers  determined  the  longitude  of  the  fixed  stars  by  re« 
ferring  their  places  to  those  of  the  moon,  the  longitude  of  which,  for  a  given  time,  was 
known  from  the  thtory  of  her  motions.  Thus  they  were  forced  to  depend  on  the  most 
irregular  of  aU  the  bodies  in  the  heavens,  for  ascertaining  the  positions  of  the  most  fixed, 
those  which  ought  to  have  been  the  basis  of  the  former,  and  of  so  many  other  determinaf 
tions.  Tycho  made  use  of  the  phmet  Venus  instead  of  the  moon,  and  his  method,  though 
more  tedious,  was  more  accurate  than  that  of  the  Greek  astronomers.  His  catalogue  cour 
tained  the  places  of  777  fixed  stars. 

The  irr^ularities  of  the  moon's  motions  were  his  next  subjects  of  inquiry^  The  an* 
cients  had  discovered  the  inequality  of  that  planet  depending  on  the  eccentricity  of  the 
orbit,  the  same  which  is  now  called  the  equation  of  the  centre. '  Ptolemy  had  added  the 
knowledge  of  another  inequality  in  the  moon's  motion,  to  which  the  name  of  the  eveotion 
has  been  given,  amounting  to  an  increase  of  the  former  equation  at  the  quarters,  and  a 
diminution  of  it  at  the  times  of  new  and  full  moon.  Tycho  discovered  another  inequality, 
which  is  greatest  at  the  octants,  and  depends  on  the  difference  between  the  longitude 
of  the  moon  and  that  of  the  sun.  A  fourth  irregularity  to  which  the  moon's  motion  is 
subject,  depending  wholly  on  the  sun's  place,  was  known  to  Tycho,  but  included  among 
the  sun's  equations.  Besides,  these  observations  made  him  acquainted  with  the  changes 
in  the  inclination  of  the  plane  of  the  moon's  orbit ;  and^  lastly,  with  the  irregular  mo^ 
don  of  the  nodes,  which,  instead  of  being  always  retrograde  at  the  same  rate,  are  sub- 
ject to  change  that  rate,  and  even  to  become  progressive  according  to  their  situation  in 


^  The  allowance  made  for  any  such  equality,  when  the  place  of  a  planet  is  to  be  computed  for  a  given 
time,  is  called  an  equation  in  the  language  of  astronomy. 


respect  of  die  sun.  These  are  the  only  ^inequalities  of  the  moott's  motioii  known  be- 
ibre  the  theory  of  Gravitation,  aadt  except  the  two  iiysti  are  idl  the  diaeotertes  of 
Tycho. 

The  atmo^herieid  refraction,  by  whidi  the  hesrenly  bodies  are  macte  to  appear  BM>te 
elevated  above  the  horizon  than  they  really  are,  was  sitsperted'  before  the  time  of  tUb 
astronomer,  but  not  known  with  certainty  to  exist.  He  ftrsb  beesme  aeqaointcd  wiik  ife 
by  finding  that  the  ktitnde  of  his  observatory,  as  detcnuned  from  dbservatioos'  «b  th6 
solstices,  aud  from  observations  of  the  greatest  and  least  altitudes  of  the  cirewapcdar 
stars,  always  difiered  idiout  fisiir  minutes.  The  effect  of  refraotkm  he  supposed  to  be 
d4f'  at  the  horison,  and  to  diminish  from  dience  upwardv  till  at  45^  it  ceased  akoge* 
ther.  This  last  supposition  is  erroneous,  but  at  45^  the  refraction  is  leas  than  1',  and 
probably  was  not  sensible  in  the  altitudes  measured  wit^  hia  instnuneii^  or  not  iiA^ 
(bguishable  fi!om  the  errors  of  observation.  An  instrument  whioh  he  contrived  on  p«i> 
pose  to  make  the  refraction  distinctly  vinUe,  shows  the  scife  on  whidi  his  observatory 
was  fiuHkhed.  It  was  an  eqpiatorial  circle  of  ten  ftet  diameter,  tumii^  on  an  axis  pa» 
inllel  to  that  of  the  earth*  With  the  sights  of  this  equatorial  he  foHowed  the  sun  on  the 
day  of  the  summer  solstice,  and  found,  that,  as  it  descended  towards  the  horiaon,  it  rose 
above  the  plane  of  the  instrument*  At  its  setting,  the  sun  was  raised  above  the  horiacm 
by  more  than  its  own  diameter. 

The  comet  of  1570  was  carefidly  observed  by  Tyeho,  and  gave  riae  to  af  new  theory  <^ 
those  boifieB.  He  found  the  horieontal  paraUax  to  be  SC/,  so  that  the  comet  was  nearly 
three  times  as  far  off  as  the  moon.  He  con^dered  comets,  therefore,  as  bodies  placed  ftr 
beyond  tbe  reach  of  our  atmosphere,  and  moving  round  the  sun.  This  was  a  severe  Uow 
to  the  physics  of  Aristotle,  which  regarded  comets  as  meteors  generated  in  the  atmosphere. 
His  observation  of  the  new  star  in  157%,  was  no  less  hostile  to  the  aigument  of  the  same 
philosopher,  which  maintained,  that  the  heavens  are  a  region  in  which  there  ia  neither  ge^ 
neratfon  nor  corruption,  and  in  which  existence  has  neither  a  bej^nning  nor  an  end. 

• 

Yet  Tyeho,  with  this  knowledge  of  astronomy,  and  after  having  made  obaervationfi 
more  numevoua  md  accurate  than  aH  the  astronomers  who  went  before  him,  oontinned  to 
reject  the  system  of  Copemioiis,  and  to  deny  the  motion  of  the  earth.  He  was,  however, 
oonvinced  that  the  earth  is  not  the  centre  about  which  the  planets  raivolve,  for  he  had  him^ 
self  observed  Mars,  when  in  opposition,  to  be  nearer  to  the  earth  than  the  earth  was  to 
the  sun,  so  that,  if  the  planets  were  ranged  as  in  the  Ptolemaic  system,  the  orbit  of  Mars 
must  have  been  within  the  orbit  of  the  sun.  He  therefore  imagined  the  system  still  known 
by  his  name,  according  to  which  the  sun  moves  round  the  earth,  and  is  at  the  sam^  time 
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the  centre  of  the  planetary  inotiaiiB«  It  cannot  be  denied,  that  the  phenomena  pui^ly 
astronomical  may  be  accounted  for  on  this  hypothecs,  and  that  the  otgectioois  to  it  are  ra« 
tfaer  derived  from  pkystcal  and  medianical  considerations  than  from  the  appearances  them- 
sdves.  It  is  Ampler  tkttik  the  Ptolemaic  system,  and  free  from  its  inconsistanoies ;  but  it 
is  mnre  oemj^tex  than  the  Copemicany  and,  in  no  re^ct,  afifords  a  better  explanation  of 
tke  phenemeiKU  The  true  place  of  the  Tyehonic  system  is  between  the  tvro  former ;  an 
advance  beyond  the  one,  and  a  step  short  of  the  other ;  and  sneh,  if  the  progress  of 
discovery  were  always  perfectly  regular,  is  the  place  which  it  would  have  occiipied  in  the 
history  of  the  science.  If  Tycho  had  lived  before  Copernicus,  his  system  would  have 
been  a  step  in  the  advancemmt  of  knowledge ;  coming  afler  him,  it  was  a  step 
backward. 

It  is  nc^  to  hh  credit  as  a  philoso^mr  to  have  made  this  retrof^vde  movement,  yet  he  is 
not  altogether  withoat  apology.  The  phyaiea)  argumeufbi  in  Ivnmr  of  the  Copemican  sys- 
tem, £Niiided  on  the  incongrui^  of  supposing  the  gteater  body  to  move  round  the  amaUer, 
wight  not  be  svpposed  to  have  mudi  weight,  in  an  age  when  l|ie  equality  of  sxsiiiak  and 
reaetioB  waa  unknown,  and  when  it  was  not  clearly  understood  that  the  sun  and  the 
planets  ad  at  idl  oft  one  ano&er.  The  arguments,  which  seem,  in  the  judgment  of  Tycho, 
to  halve  babmced  the  simpUeity  of  the  Copermcan  system,  were  fomitded  en  certain  testa  of 
Seriptitfe,  and  on  tiie  difficulty  of  reconciling  the  motion  of  the  eirth  with  ihe  aensktioiis 
which  we  experienee  at  its  sur&ce,  or  the  phenomena  which  we  observe,  the  same,  in  all 
resfeets^  as  if  the  earth  were  at  rest»  The  experiments  and  reasoningaof  Galileo  had  not 
yet  insiructed  men  in  the  inertia  of  matter,  or  in  t^  compoaiticm  of  motion  ;  and  the  follow- 
ers of  Copernicus  reasoned  on  principles  which  they  held  in  common  with  their  adversa*^ 
lies.  A  baU,  it  was  said  by  the  latter,  chropt  from  the  mast-head  of  a  ahip  under  sail,  does 
not  ftll  at  the  foot  of  the  mast,  but  somewhat  behind  it ;  and,  in  the  same  manner,  a  stcmo 
dropt  from  a  hi^  tower  would  not  fall,  on  tl»  supposition  of  the  earth's  motion,  at  the 
bottom  of  the  tower,  but  to  the  west  of  it,  the  earth,  during  its  fall,  havii^  gone  eastward 
from  under  it.  The  f(dlowers  of  Cqpemieus  were  not  yet  providied  with  the  true  answer 
to  this  objection,  vias.  that  the  ball  does  actually  fidl  at  the  bdtt^  of  the  mast.  It  was 
adfliitted  .that  it  nmst  ftU  behind  it,  beeanse  the  ball  was  no  part  of  the  ship,  and  that  the 
motion  forward  was  not  natural,  ^her  to  the  ship  or  to  the  ball.  The  stone,  on  the  other 
hand,  let  fall  from  the  top  of  the  tower,  waa  a  part  of  the  ewrth ;  and,  therefore,  the  diur- 
nal and  annual  revoiutions  which  were  nitum}  to  the  earth,  were  abo  natural  to  the  stone ; 
the  atone  would,  therefore,  retain  the  same  motion  widi  the  tower,  and  strike  thd  ground 
precisely  at  the  bottom  of  it* 
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It  must  be  confessed,  that  neither  of  these  logicians  had  yet  thoroughly  awakened  from 
the  dreams  of  the  Aristotelian  metaphysics,  but  men  were  now  in  possession  of  the  truth, 
which  was  finally  to  break  the  spell,  and  set  the  mind  free  from  the  fetters  of  prqudice 
and  authority.  Another  charge,  against  which  it  is  more  difficult  to  defend  Tyoho,  is  his 
belief  in  the  predictions  of  astrology.  He  even  wrote  a  treatise  in  defence  of  thia  imagi- 
nary art,  and  regulated  his  conduct  continually  by  its  precepts.  Credulity,  so  unworthy  of 
a  manideeply  versed  in  real  science,  is  certainly  to  be  set  down  less  to  hiaqwn  account 
than  to  that  of  the  age  in  which  he  liyed^ 

3.  Kepler  and  GalileOi 

Kepler  followed  Tycho,  and  in  his  hands  astronomy  underwent  a  change  only  second  to 
that  which  it  had  undergone  in  the  hands  of  Copernicus.  He  was  bom  in  1^71.  He 
early  applied  himself  to  study  and  observe  the  heavens,  and  was  soon  distinguished  as  an 
inventaMT.  He  began  with  taking  a  more  accurate  view  of  astronomical  refraction  than 
had  yet  been  donfe,  and  he  appears  to  have  been  the  first  who  conceived  that  there  must 
be  a  certain  fixed  law  which  determined  thequai^ity  of  it,  corresponding  to  every  alti^ 
tude,  from  the  hoE&son  to  the  zenith.^  The  application  of  the  principles  of  optics  to  as- 
tronomy^  and  tke  accurate  distinction  between  the  optical  and  real  inequalities  of  the 
planets,  are  the  work  of  the  same  astronomer.  It  was  by  the  views  thus  presented  that 
he  was  led  to  the  method  of  constructing  and  calculating  eclipses,  by  means  of  projec- 
tions, without  taking  into  consideration  the  diumal  parallax.  These  are  valuable  im- 
provements,  but  they  «wa-e,  however,  obscured  by  the  greatness  of  his  future  discove- 
ries. 

The  planes  of  the  orbits  of  the  planets  were  naturally,  in  the  Ptdemaic  system,  sup- 
posed to  pass  through  the  earth,  and  the  ref<Mination  of  Copernicus  did  not  go  so  far  aa 
to  change  the  notions  on  that  subject  which  had  generally  been  adopted.  Kepler  ob- 
served that  the  orbits  of  the  planets  are  in  planes  passing  through  the  sun,  and  that,  of 
consequence,  the  lines  of  their  nodes  all  intersect  in  the  centre  of  that  luminary.  This 
discovery  contributed  essentially  to  those  which  followed. 

The  oppositions  of  the  planets,  or  their  places  when  they  pass  the  meridian  at  mid- 
night, o£fer  the  most  fiivourable  opportunities  for  observing  them,  both  because  they 
sure  at  that  time  nearest  to  the  earth,  and  because  their  places  seen  from'  thence  is  the 
same  as  if  they  were  seen  from  the  sun.  The  true  time  c^  the  opposition  had,  however, 
been  till  now  mistaken  by  astronomers,  who  held  it  to  be  at  the  moment  when  the  appa- 
rent place  of  the  planet  was  opposite  to  the  mean  place  of  the  sun.    It  ought,  however, 

10 
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to  have  been,  when  the  iq^parent  places  of  both  were  opposed  to  one  another.    This  re« 
ftmation  was  proposed  by  Kqiler,  and,  though  strenuously  resisted  by  Tycho,  was  finally 

received. 

Having  undertaken  to  examine  the  orbit  of  Mars,  in  which  the  irregularities  are  most 
considerable,  Kepler  discovered,  by  comparing  together  seven  oppositions  of  that  planet, 
that  its  (urbit  is  elliptical }  that  the  sun  is  placed  in  one  of  the  foci ;  and  that  there  is  no 
point  round  which  the  angular  motion  is  uniform.  In  the  pursuit  of  this  inquiry  he  found 
that  the  same  thing  is  true  of  the  earth's  orbit  round  the  sun ;  hence  by  analogy  it  was 
reasonable  to  tliink,  that  all  the  planetary  orbits  are  elliptical,  having  the  sun  in  their 
common  focus. 

The  industry  and  patience  of  Kepler,  in  this  investigation,  were  not  less  remarkaUe 
than  his  ingenuity  and  invention.  Logarithms  were  not  yet  known,  so  that  arithmeti- 
cal computation,  when  pushed  to  great  accuracy,  was  carried  on  at  a  vast  expence  of  time 
and  labour.  In  the  calculation  of  every  opposition  of  Mars,  the  work  filled  ten  folio 
pages,  and  Kepler  repeated  each  calculation  ten  times,  so  that  the  whole  work  for  each 
opposition  extended  to  one  hundred  such  pages }  seven  oppositions  thus  calculated  pro- 
duced a  Uii^  folio  volume. 

In  these  calculations  the  introduction  of  hypotheses  was  unavoidable,  and  Kepler's  can« 
dour  in  if^ecting  them,  whenever  they  ai^>eared  erroneous,  without  any  other  regret  than 
for  the  time  whiqh  tfaey  had  cost  him,  cannot  be  sufficiently  admired.  He  b^an  with 
hypothesis,  and  ended  with  rejecting  every  thing  hypothetical.  In  this  great  astronomer 
we  find  genius,  industry,  and  candour,  all  uniting  together  as  instruments  of  investigation.. 

Though  the  angular  motian  of  the  planet  was  not  found  to  be  uniform,  it  was  discover- 
ed that  a  very  simple  law  connected. that  motion  with  the  rectilineal  distance  from  1^e«un, 
the  fc^mer  being,  every  where  inversely  as  the  square  of  the  latter ;  and  hence  it  was  easy 
to  prove,  that  the  area  described  by  the.  line  drawn  from  the  planet  to  the  sun  increased 
at  a  uniform  rate,  and,  therefore,  that  any  two  such  areas  were  proportional  to  the  times 
in  which  they  were  described.  The  picture  presented  of  the  heavens  was  thus,  for  the 
first  time,  cleared  of  every  thing  hypothetical. 

The  same  astronomer  was  perhi^s  the  first  person  who  conceived  that  there  must  be  al- 
ways a  law  capable  of  being  expressed  by  arithmetic  or.  geometry,  which  connects  such 
phenomena  as  have  a  physical  dependence  on  one  another.  His  conviction  of  this  truth, 
and  the  delight  which  he  appears  to  have  experienced  in  the  contemplation  of  such  laws, 
led  him  to  seek,  with  great  eagerness,  for  the  relation  between  the  periodical  times  of  the 
planets,  and  their  distances  from  the  sun.     He  seems,  indeed,  to  have  looked  towards  this 
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object  with  such  eemestnesSi  that»  while  it  was  not  attained^  ke  regarded  all  his  ether  dis- 
cQveries  as  incomplete.  He  at  last  founds  infinitely  to  his  satisfaction,  that  in  any  two 
planets,  the  squares  of  the  times  of  the  revolution  are  as  the  cubes  of  their  mean  distttioes 
from  the  sun.  This  beautiful  and  simple  law  had  a  value  beyond  what  K^er  could  pos- 
sibly conceive ;  yet  a  sort  of  scientific  instinct  instructed  him  in  its  great  importance* 
He  has  marked  the  year  and  the  day  when  it  became  known  to  him ;  it  was  on  ti»  8th 
of  May  1618  ;  and  perhaps  philosophers  will  agree  that  there  are  few  days  in  the  scianti* 
fie  hiatory  of  the  world  which  deserve  so  well  to  be  remembered. 

These  great  discoveries,  however,  were  not  much  atteaded  to  by  the  aatronommi  of  A$t 
period,  or  by  those  who  immediately  followed.  They  were  but  little  considered  by  GaMendi, 
•*^hey  were  undervahied  by  Riccioli,*«*and  were  never  mentioned  by  Descailea.  It  was  an 
honour  reserved  for  Newtim  to  estimate  them  at  their  true  value. 

Indeed,  the  diseoveries  of  Kepler  were  at  first  so  far  from  being  duly  appveeiated,  that 
they  were  objected  to^  not  for  being  false,  but  for  coring  to  astronomers,  in  the  ealcula* 
tioa  of  the  place  of  a  planet  in  ita  orbit,  a  problem  too  difficult  to  be  resolved  by  ^ementary 
geometry.  To  cut  the  area  of  a  semi-ellipsis  in  a  given  ratio  by  a  line  dr«wn  through  the 
focus,  is  the  geometrical  problem  into  which  he  showed  that  the  above  in^iry  ultimately 
resolved.  As  if  he  had  been  answeraUe  for  the  proceedings  of  nature,  the  ^^ffieulty  of 
this  question  was  considered  as  an  ai^ument  against  his  theory,  and  he  himself  seems  somet- 
what  to  ha^  ftlt  it  aa  an  objection,  especially  when  he  found  l^t  the  best  action  he-ooui^ 
obtain  was  no>  more  than  an  a^roximation.  With  all  his  power  of  invention,  Kepler  WM 
a  matheasatieian  inferiop  to  many  of  that  period ;  and  though  he  disj^aiyed  great  ability  itf 
the  management  pf  this  dMcnlt  investigrtion,  his  solution  fe\\  very  |hr  dtort  of  the  snnpli* 
city  idhich  it  was  i^rwards  found  capable  of  attaining. 

In  addition  to  all  this,  he  rendered  imother  very  important  service  t»  the  science  e^ 
astronomy  and  to  the  system  of  Copernicus*  Copernicus,  it  has  been  idready  men- 
tioned, had  supposed  that  a  force  was  necessary  to  endUie  the  earth  to  preserve  the 
parallelism  of  its  axis  during  its  revolution  round  the  sun.  He  imagiftied,  therefore^ 
that  a  third  motion  belonged  to  the  earth,  and  that,  besides  turning  on  its  axia  and 
revolving  round  the  sun,  it  had  another  movement  by  which  its  ax»i  was  preserved 
always  equally  inclined  to  the  ecliptic.  Kepler  was  the  first  to  observe  that  this  third 
motion  was  quite  superfluous,  and  that  the  parallelism  of  the  earth's  axis,  in  order  to  be 
preserved,  required  nothing  but  the  ribsence  of  all  force,  as  it  necessarily  proceeded  from 

■ 

the  inertia  of  matter,  and  its  tendency  to  persevere  in  a  state  of  uniform  motion.  Kepler 
had  a  clear  idea  of  the  inertia  of  body ;  he  was  Ate  first  who  employed  the  term ;  and^ 
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consideling  all  motion  as  naturally  rectilineal,  he  concluded  that  wheU  a  body  moves  in  a 
curve,  it  is  drawn  or  forced  out  of  the  straight  line  by  the  action  of  some  cause,  not  resid- 
ing in  itself.  Thus  he  prepared  the  way  for  physical  astronomy,  and  in  these  ideas  he 
was  earlier  than  Descartes. 

The  discoveries  of  Kepler  were  secrets  extorted  from  nature  by  the  most  profound  and 
laborious  research.  The  astronomical  discoveries  of  Galileo,  more  brilliant  and  imposing, 
were  made  at  a  far  less  expence  of  intellectual  labour.  By  this  it  is  not  meant  to  say  that 
Galileo  did  not  possess,  and  did  not  exert  intellectual  powers  of  the  very  highest  order* 
but  it  was  less  in  his  astronomical  discoveries  that  he  had  occasion  to  exert  them,  than  in 
those  which  concerned  the  theory  of  motion.  The  telescope  turned  to  the  heavens  for 
the  first  time,  in  the  hands  of  a  man  far  inferior  to  the  Italian  philosopher,  must  have  un- 
folded a  series  of  wonders  to  astonish  and  delight  the  world. 

It  was  in  the  year  1609  that  the  news  of  a  discovery,  made  in  Holland,  reached  Galileo, 
viz.  that  two  glasses  had  been  so  combined,  as  greatly  to  magnify  the  objects  seen  through 
them.  More  was  not  told,  and  more  was  not  necessary  to  awaken  a  mind  abundantly 
alive  to  all  that  interested  the  progress  either  of  science  or  of  art.  Galileo  applied  himself 
to  try  various  combinations  of  lenses,  and  he  quickly  fell  on  one  which  made  objects  ap- 
pear greater  than  when  seen  by -the  naked  eye,  in  the  proportion  of  three  to  one*  He 
soon  improved  on  this  construction,  and  found  one  which  magnified  thirty-two  times* 
nearly  as  much  as  the  kind  of  telescope  he  used  is  capable  of.  That  telescppe  was  formed 
of  two  lenses ;  the  lens  next  the  object  convex,  the  other  concave ;  the  objects  were 
presented  upright,  and  magnified  in  their  lineal  dimensions  in  the  proportion  just  as* 
signed. 

Having  tried  the  effect  of  this  combination  on  terrestrial  objects,  he  next  ^Brected  it  to 
the  moon.  What  the  telescope  discovers  on  the  ever-varying  face  of  that  luminary,  is  now 
well  known,  and  needs  not  to  be  described  ;  but  the  sensations  which  the  view  must  have 

.  ■ 

communicated  to  the  philosopher  who  first  beheld  it,  may  be  conceived  more  easily  tban 
expressed.  To  the  immediate  impression  which  they  made  upon  the  sense,  to  the  wonder 
they  excited  in  all  who  saw  them,  was  added  the  proof,  which,  on  reflection,  they  afforded, 
of  the  close  resemblance  between  the  earth  and  the  celestial  bodies,  whose  divine  nature 
had  been  so  long  and  so  erroneously  contrasted  with  the  ponderous  uid  opaque  substance 
of  our  globe.  The  earth  and  the  planets  were  now  proved  to  be  bodies  of  the  same  kind, 
and  views  were  entertained  of  the  universe,  more  suitable  to  the  simplicity  and  the  magni- 
ficence of  nature. 

When  the  same  philosopher  directed  his  telescope  to  the  fixed  stars,  if  he  was  disap- 
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pointed  at  finding  their  magnitudes  not  increased,  he  was  astonished  and  delighted  to 
find  them  multiplied  in  so  great  a  degree,  and  such  numbers  brought  into  view,  which 
were  invisible  to  the  naked  eye.  In  Jupiter  he  perceived  a  large  disk,  approaching  in 
size  to  the  moon.  Near  it,  as  he  saw.  it  for  the  first  time,  were  three  himinoas  points 
ranged  in  a  straight  line,  two  of  them  on  one  side  of  the  planet,  and  one  on  the  other. 
This  occasioned  no  surprise,  for  they  might  be  small  stars  not  visible  to  the  naked 
eye,  such  as  he  had  already  discovered  in  great  numbers.  By  observing  them,  however, 
night  after  night,  he  found  these  small  stars  to  be  four  in  number,  and  tQ  be  moons  or 
satellites,  accompanying  Jupiter,  and  revolving  round  him,  as  the  moon  revolves  i*ound 
the  earth. 

The  eclipses  of  these  satellites,  their  conjunctions  with  the  planet,  their  disappearance 
behind  his  disk,  their  periodical  revolutions,  and  the  very  problem  of  distinguishing  them 
from  one  another,  offered,  to  an  astronomer,  a  series  of  new  and  interesting  observations. 

In  Saturn  he  saw  one  large  disk,  with  two  smaller  ones  very  near  it,  and  diametrically 
opposite,  and  always  seen  in  the  same  places  ;  but  more  powerful  telescopes  were  required 
Before  these  appearances  could  be  interpreted. 

The  homed  figure  of  Venus,  and  the  gibbosity  of  Mars,  added  to  the  evidence  of  the 
Copemican  system,  and  verified  the  conjectures  of  its  ahithor,  who  had  ventured  to  say, 
that,  if  the  sense  of  sight  were  sufficiently  powerful,  we  should  see  Mercury  and  Venus 
exhibiting  phases  similar  to  those  of  the  moon. 

The  spots  of  the  sun  derived  an  interest  from  their  contrast  with  the  luminous  disk 
ever  which  they  seemed  to  pass.  They  were  found  to  have  such  regular  periods  of  re- 
turn,  as  could  be  derived  only  from  the  motion  of  the  disk  itself;  Hind  thus  the  sun's  revo- 
lution on  his  axis,  and  the  time  of  that  revolution,  were  clearly  ascertained. 

This  succession  of  noble  discoveries,  the  most  splendid,  probably,  which  it  ever  fell  toi 
the  lot  of  one*  individual  to  make,  in  a  better  age  would  have  entitled  its  author  to  the 
admiration  and  gratitude  of  the  whole  scientific  world,  but  was  now  viewed  from  sevend 
quarters  with  suspicion  and  jealousy.  The  ability  and  success  with  which  Galileo  had 
laboured  to  overturn  the  doctrines  of  Aristotle  and  the  schoolmen,  as  well  as  to  establish 
the  motion  of  the  earth,  and  the  immobility  of  the  sun,  had  excited  many  enemies.  There 
are  always  great  numbers  who,  from  habit,  indolence,  or  fear,  are  the  determined  support- 
ers of  what  is  established,  whether  in  practice  or  in  opinion.  To  these  the  constitution  of 
the  universities  of  Europe,  so  entirely  subjected  to  the  church,  had  added  a  numerous  and 
learned  phalanx,  interested  to  preserve  the  old  systems,  and  to  resist  all  innovations-  which 
could  endanger  their  authority  or  their  repose.     The  church  itself  was  roused  to  action, 
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by  reflecting  that  it  had  staked  the  infallibility  of  its  judgments  on  the  truth  pf  the  very 
opinions  which  were  now  in  danger  of  being  overthrown.  Thus  was  formed  a  vast  combi- 
nation of  men,  not  very  scrupulous  about  the  means  which  they  used  to  annoy  their  adver- 
saries ;  the  powqr  was  entirely  in  their  hands,  and  there  was  nothing  but  truth  and  rea- 
son  to  be  opposed  to  it. 

The  system  of  Copernicus,  however,  while  it  remained  obscure,  and  known  only  to  as- 
tronomers, created  no  alarm  in  the  church.  It  had  even  been  ushered  into  the  world  at 
the  solicitation  of  a  cardinal,  and  under  the  patronage  of  the  Pope  ;  but  when  it  became 
more  popular,  when  the  ability  and  aciitene^s  of  Galileo  were  enlisted  on  its  side,  the 
consequences  became  alarming ;  and  it  was  determined  to  silence  by  force  an  adversary 
who  could  not  be  put  down  by  argument.  His  dialogues  contained  a  full  exposition  of 
the  evidence  of  the  earth's  motion,  and  set  forth  the  eiTors  of  the  old,  as  well  as  the  dis- 
coveries of  the  new  philosophy,  with  great  force  of  reasoning,  and  with  the  charms  of  the 
most  lively  eloquence.  They  are  written,  indeed,  with  such  singular  felicity,  that  one 
reads  them  at  the  present  day,  when  the  truths  contained  in  them  are  known  and  admit- 
ted, with  all  the  delight  of  novelty,  and  feels  one's  self  carried  back  to  the  period  when 
the  telescope  was  first  directed  to  the  heavens,  and  when  the  earth's  motion,  with  all  its 
train  of  consequences,  "was  proved  for  the  first  tunej.  The  author  of  such  a  work  could 
not  be  forgiven.  Galileo,  accordingly,  was  twice  brought  before  the  Inquisition.  The 
first  time  a  council  of  seven  cardinals  pronounced  a  sentence  which,  for  the  sake  of  those 
disposed  to  believe  that  power  can  subdue  truth,  ought  never  to  be  forgotten  :  **  That  to 
maintain  the  sun  to  be  immoveable,  and  without  local  motion,  in  the  centre  of  the  world, 
is  an  absurd  proposition,  false  in  philosophy,  heretical .  in  religion,  and  contrary  to  the  tes- 

» 

timony  of  Scripture.  That  it  is  equally  absurd  and  false  in  philosophy  to  assert  that  the 
earth  is  not  immoveable  in  the  centre  of  the  world,  and,  considered  theologically,  equally 
erroneous  and  heretical.'* 

These  seven  theologians  might  think  themselves  officially  entitled  to  decide  on  what 
was  heretical  or  orthodox  in  faith,  but  that  they  should  determine  what  was  true  or  false 
in  philosophy,  was  an  insblent  invasion  of  a  territory  into  which  they  had  no  right  to  en- 
ter,  and  is  a  proof  how  ready  men  are  to  suppose  themselves  wise,  merely  because  they 
happen  to  be  powerful.  At  this  time  a  promise  was  extorted  from  Galileo,  that  he  would 
not  teach  the  doctrine  of  the  earth's  motion,  either  by  speaking  or  by  writing.  To  this 
promise  he  did  not  conform.  His  third  dialogue,  published,  though  not  till  long  after- 
wards, contained  such  a  full  display  of  the  beauty  and  simplicity  of  the  new  system,  and 
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such  an  exposure  of  the  inconsistencies  of  Ptolemy  and  Tycho,  as  completed  th^  triumph 
of  Copernicus. 

In  the  year  1663,  Galileo,  now  seventy  years  old,  being  brought  before  the  Inquisi- 
tion, was  forced  solemnly  to  disavow  his  belief  in  the  earth's  motion  ;  and  condemned 
to  perpetual  imprisonment,  though  the  sentence  was  afterwards  mitigated,  and  he  was 
allowed  to  return  to  Florence. '  The  Court  of  Rome  was  very  careful  to  publish  this 
second  recantation  all  over  Europe,  thinking,  no  doubt,  that  it  was  administering  a  com- 
plete antidote  to  the  belief  of  the  Copemican  system.  The  sentence,  indeed,  appears  to 
have  pressed  very  heavily  on  Galileo's  mind,  and  he  never  afterwards  either  talked  or 
wrote  on  the  subject  of  astronomy.  Such  was  the  triumph  of  his  enemies,  on  whom  am- 
ple vengeance  would  have  long  ago  been  executed,  if  the  indignation  and  contempt  of 
posterity  could  reach  the  mansions  of  the  dead. 

Conduct  like  this,  in  men  professing  to  be  the  ministers  of  religion  and  the  guar- 
dians of  truth,  can  give  rise  to  none  but  the  most  painful  reflections.  That  an  aged  phi- 
losopher should  be  forced,  laying  his  hand  on  the  sacred  Scriptures,  to  disavow  opinions 
which  he  could  not  cease  to  hold  without  ceasing  to  think,  was  as  much  a  profanation 
of  religion,  as  a  violation  of  truth  and  justice.  Was  it  the  act  of  hypocrites,  who  con- 
sidered religion  as  a  state  engine,  or  of  bigots,  Icmg  trained  in  the  art  of  believing  with- 
out  evidence,  or  even  in  opposition  to  it  ?  These  questions  it  were  unnecessary  to  re- 
solve ;  but  one  conclusion  cannot  be  denied^  that  the  iusdiscreet  defenders  of  religion  have 
often  proved  its  worst  enemies. 

At  length,  however,  by  the  improvements,  the  discoveries,  and  the  reasonings,  first  of 
Kepler,  and  then  of  Galileo,  the  evidence  of  the  Copemican  system  was  fully  developed, 
and  nothing  was  wanting  to  its  complete  e^blishment,  but  time  sufficient  to  allow  opinion 
to  come  gradually  rouad,  and  to  give  men  an  o{^rtunity  of  studying  the  arguments 
placed  before  them.  Of  the  adherents  of  the  old  system,  many  had  been  too  long  habi- 
tuated to  it  to  change  their  views  ;  but  as  they  disappeared  froip  the  scene,  they  were  re- 
placed by  young  astronomers,  not  under  the  influence  of  the  same  prejudices,  and  eager  to 
foUow  doctrines  which  seemed  to  o£fer  so  many  new  subjects  of  investigation.  In  the  next 
generation  the  systems  of  Ptolemy  and  Tycho  had  no  followers. 

It  was  not  astronomy  done  which  was  benefited  by  this  revolution,  an4  the  discussions 
to  which  it  bad  given  rise.     A  new  light,  as  already  remarked,  waia  thrown  on  the  phy- 


^  He  was  thrown  into  prison  previously  to  his  trial,  and  attempts  were  made  to  render  bim  obnoxious  to 
the  people.  From  the  text  of  a  priest  who  preached  against  him,  we  may  judge  of  the  wit  aud  the  sense  with 
which  this  persecution  was  conducted.     Viri  Galilm  quid  statis  in  calum  suspicientes  f 
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sical  world,  and  tlie  curtain  was  drawn  aside  wkich  had  so  long  concealed  the  great  expe- 
riment, by  which  nature  herself  manifests,  at  every  instant,  the  inertia  of  body,  and  the 
composition  of  forces.  To  reconcile  the  real  motion  of  the  earth  with  its  appearance  of 
rest,  and  with  our  feeling  of  its  immobility,  required  such  an  exwiination  of  the  nature  of 
motion,  as  discovered,  if  not  its  essence,  at  least  its  most  general  and  fundamental  proper- 
ties. The  whole  science  of  rational  mechanics  profited,  therefore,  essentially  by  the  disco- 
very  of  the  earth's  motion. 

A  great  barrier  to  philosophic  improvement  had  arisen  from  the  separation  so  early 
made,  and  so  strenuously  supported  in  the  ancient  systems,  between  terrestrial  and  celes- 
tial substances,  and  between  the  laws  which  regulate  motion  on  the  earth,  and  in  the  hea- 
vens. This  barrier  was  now  entirely  removed ;  the  earth  was  elevated  to  the  rank  of  a 
planet ;  the  planets  were  reduced  to  the  condition  of  earths,  and  by  this  mutual  approach, 
the  same  rules  of  interpretation  became  applicable  to  the  phenomena  of  both.  Principles 
derived  from  experiraRBnts  on  the  earth,  became  guides  tor  the  analysis  of  the  heavens,  and 
men  were  now  in  a  situation  to  undertake  investigations,  which  the  most  hardy  adventurer 
in  science  could  not  before  haVe  dared  to  imagine.  Hiilosc^ers  had  ascended  to  the 
knowledge  of  the  affinities  which  pervade  all  nature,  and  which  mark  so  strongly  both  the 
wisdom  and  unity  of  its  author. 

The  light  thus  struck  out  darted  its  rays  into  regions  the. most  remote  from  physical  in-* 
quiry.  When  men  saw  opinions  entirely  disproved,  which  were  sanctioned  by  all  anti- 
quity, and  by  the  authority  of  the  greatest  names,  they  began  to  have  different  notions 
of  the  rules  of  evidence,  of  the  principles  of  philosophic  inquiry,  and  of  the  nature  of  the 
mind  itself.  It  appeared  that  science  was  destined  to  be  continually  progressive  ;  provid- 
ed it  was  taken  for  an  inviolable  maxim,  that  all  opinion  must  be  .ultimately  amenable  to 
experience  and  observation. 

It  was  no  slight  addition  to  all  these  advantages,  that,  in  consequence  of  the  discus-  ' 
sions  from  which  Galileo  had  unhappily  been  so  great  a  sufferer,  the  line  was  at  length . 
definitely  drawn  which  was  to  separate  the  provinces  of  faith  and  philosophy  from  one 
another.  It  l>ecame  a  principle,  recognised  on  all  hands,  that  revelation,  not  being  in- 
tended to  inform  men  of  those  things  which  the  unassisted  powers  of  their  own  under- 
standing would  in  time  be  able  to  discover,  had,  in  speaking  of  such  matters,  employed 
the  language  and  adopted  the  opinions  of  the  times  ;  and  thus  the  magic  circle  by  which 
the  priest  had  endeavoured  to  circumscribe  the  inquiries  of  the  philosopher  entirely  dis- 
appeared. The  reformation  in  religion  which  was  taking  place  about  the  same  time, 
and  giving  such  energy  to  the  human  mind,  contrihnted  to  render  this  emancipation  more 
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complete,  and  to  reduce  the  exorbitant  pretensions  of  the  Romish  church.  The  prohi- 
bition against  believing  in  the  true  system  of  the  world  either  ceased  alt(^ether,  or  was 
reduced  to  an  empty  foim,  by  which  the  affectation  of  infallibility  still  preserves  the  me- 
mory  of  its  errcw^. ' 

4.  Descartes,  Huygens,  &c. 

Descartes  flourished  about  this  period,  and  has  the  merit  of  being  the  first  who   under- 
took  to  give  an  explanation  of  the  celestial  motions,  or  who  formed  the  great  and  philo- 

m 
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sophic  conception  of  reducing  all  the  phenomena  of  the  universe  to  the  same  law.     The 
time  was  now  arrived  when,  from  the  acknowledged  assimilation  of  the  planets  to  the 
earth,  this  might  be  undertaken  with  some  reasoiiable  prospect  of  success.     No  such  at- 
tempt had  hitherto  been  made,  unless  the  crystalline  spheres  or  homocentric  orbs  of  the 
ancients  are  to  be  considered  in  that  light.     The  conjectures  of  Kepler  about  a  kind  of 
animation,  and  of  organic  structure,  i^hich  pervaded  the  planetary  regions,  were  too 
vague  and  indefinite,  and  too  little  analogous  to  any  thing  known  on  the  earth,  to  be  en- 
titled to  tSie  name  of  a  theory.     To  Descartes,  therefore,  belongs  the  honour  of  being  the 
first  who  ventured  on  the  solution  of  the  most  arduous  problem  which  the  material  world 
offers  to  the  consideration  of  philosophy.     For  this  solution  he  sought  no  other  data  than 
matter  and  motion^  and  with  them  alone  proposed  to  explain  the  structure  and  constitu- 
tion of  the  universe.     The  matter  which  he  required,  too,  was  of  the  simplest  kind,  pos- 
sessing no  properties  but  extension,  impenetrability,  and  inertia.     It  was  matter  in   tlie 
abstract,  without  any  of  its  peculiar  or  distinguishing  characters.     To  explain  these  cha- 
racters, was  indeed  a  part  of  the  task  which  he  proposed  to  himself,  and  thus,  by  the  sim- 
plicity of  his  assumptions,  he  added  infinitely  to  the  difficulty  of  the  problem  which   be 
undertook  to  resolve. 

The  matter  thus  constituted  was  supposed  to  fill  all  space,  and  its  parts,  both  great 

and  small,  to  be  endued  with  motion  in  an  infinite  variety  of  directions.     From  the 

combination  of  these,  the  rectilineal  motion  of  the  parts  become  impossible ;    the  atoms  or 

^  particles  of  matter  were  continually  diverted  from  the  lines  in  which  they  had  begun 


^  The  learned  fathers  who  have,  with  so  much  ability,  commented  on  the  Principia  of  Newton,  have  pre- 
fixed  to  the  third  book  this  remarkable  declaration  : — "  Kewtonus  in  hoc  tertio  libro  telluris  moUe  b3rpothesin 
assumit.  Auctoris  propositiones  aliter  explicari,  non  poterant  nisi  e&dam  facta  hypothesi.  Hinc  alienam 
coacti  sumus  |:erere  personam.  Cet^erum  latls  a  summis  Pontificibus  contra  telluris  motum  Decretis  ngs  ob' 
segui  prqfitemur.**  There  is  an  archness  in  the  last  sentence,  that  looks  as  if  the  authors  wanted  to  convey 
meanings  that  would  differ  according  to  the  orthodoxy  of  the  readers. 
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to  move;  so  that  circular  motion  and  centrifugal  force  originated  from  their  action 
on  one  another.  Thus  matter  came  to  be  formed  into  a  multitude  of  vortices,  differ- 
ing  in  extent,  in  velocity,  and  in  density ;  the  more  subtile  parts  constituting  the  real 
vortex,  in  which  the  denser  bodies  float,  and  by  which  they  are  pressed,  though  not  equal- 
ly,  on  all  sides. 

Thus  the  universe  consists  of  a  multitude  of  vortices,  which  limit  and  circumscribe  one 
another.  The  earth  and  the  planets  are  bodies  carried  round  in  the  great  vortex  of  the 
solar  system ;  and  by  the  pressure  of  the  subtile  matter,  which  circulates  with  great  rapidi- 
ty, and  great  centrifugal  force,  the  denser  bodies,  whi«h  have  less  rapidity,  and  less  cen- 
trifugal force,  are  forced  down  toward  the  sun,  the  centre  of  the  vortex.  In  like  manner, 
each  planet  is  itself  the  centre  of  a  smaller  vortex,  by  the  subtile  matter  of  which  the  phe- 
nomena of  gravity  are  produced,  just  as  with  us  at  the  surface  of  the  earths 

The  gradation  «of  smaller  vortices  may  be  continued  in  the  same  "manner,*  to  explain  the 
cohesion  of  the  grosser  bodies,  and  their  other  sensible  qualities.     But  I  forbear  to  enter 
into  the  detail  of  a  system,  which  is  now  entirely  exploded,  and  so  inconsistent  with  the 
views  of  nature  which  have  become  familiar  to  every  one,  that  such  details  can  hardly  be 
listened  to  with  patience.    Indeed,  the  theory  of  vortices  did  not  explain  a  single  pheno- 
menon in  a  satisfactory  manner,  nor  is  there  a  truth  of  any  kind  which  has  been  brought 
to  light  by  meay  of^  i^*     None  or  the  peculiar  properties  of  the  planetary  orbits  were 
taken  into  the  account ;  none  of  the  laws  of  Kepler  were  considered  ;  nor  was  any 
explanation  given  of  those  laws,  more  than  of  any  other  that  miglit  be  imagined.     The  ^ 
philosophy  of  Descartes  could  explain  all  things. equally  well,  and  might  have  been  accom- 
modated to  the  systems  of  Ptolemy  or  Tycho,  just  as  well  as  to  that  of  Copernicus.     It 
forms,  therefore,  no  link  in  the  chain  of  physical  discovery ;  it  served  the  cause  of  trutli 
only  by  exploding  errors  more  pernicious  than  its  own  ;  by  exhausting  a  source  of  decep* 
tion,  which  might  have  misled  other  adventurers  in  science,  and  by  leaving  a  striking  proof 
how  little  advancement  can  be  made  in  philosophy,  by  pursuing  any  path  but  that  of  ex- 
periment and  induction.     Descartes  was,  nevertheless,  a  man  of  great  genius,  a  deep 
thinker,  of  enlarged  views,  and  entirely  superior  to  prejudice.     Yet,  in  as  far  as  the  ex- 
planation  of  astronomical  phenomena  is  concerned  (and  it  was  his  main  object),  he  did 
good  only  by  showing  in  what  quarter  the  attempt  could  not  be  made  with  success  ;  he 
Was  the  forlorn  hope  of  the  new  philosophy,  and  must  be  sacrificed  for  the  benefit  of  those 
who  were  to  follow. 

Gassendi,  the  conteviporary  .and  countryman  of  Descartes,  possessed  great  learning, 
with  a  very  clear  and  sound  understanding.     He  was  a  good  observer,  and  an  enlightened. 
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advocate  of  the  Copemican  system.  He  explained,  in  a  very  satisfactory  manner,  the 
connection  between  the  kws  of  motion  and  the  motion  of  the  earth,  and  made  experiments 
to  show,  that  a  body  carried  along  by  another  acquires  a  motion  which  remains  after  it  has 
ceased  to  be  so  carried.  Gassendi  first  observed  the  transit  of  a  planet  over  the  disk  of 
the  sun, — that  of  Mercury,  in  1631.  Kepler  had  predicted  this  transit,  but  did  not  live 
to  enjoy  a  spectacle  which  afforded  so  satisfactory  a  proof  of  the  truth  of  his  system,  and 
of  the  accuracy  of  his  astronomical  tables. 

The  first  transit  of  Venus,  which  was  observed,  happened  a  few  years  later,  in  1689$ 
when  it  was  seen  in  £ngland  by  Hoitox,  and  his  friend  Crabtree,  and  by  them  only, 
Horrox,  who  was  a  young  man  of  great  genius,  had  himself  calculated  the  transit,  and 
foretold  the  time  very  accurately,  though  the  astronomical  tables  of  that  day  gave  different 
results,  and  those  of  Kepler,  in  which  he  confided  the  most,  were,  in  this  instance,  con- 

0- 

siderably  in  error.  Horrox  has  also  the  merit  of  being  among  the  first  who  rightly  ap- 
preciated the  discoveries  of  the  astronomer  just  named.  He  had  devoted  much  time  to 
astronomical  observation,  and,  though  he  died  very  young,  he  left  behind  him  some  pre- 
parations for  computing  tables  of  the  moon,  on  a  principle  which  was  new,  and  which 
Newton  himself  thought  worthy  of  being  adopted  in  his  theory  of  the  inequalities  of  that 
planet. 

The  first  complete  system  of  astronomy,  in  which  {he  elliptic  orbits^ere  introduced, 
was  the  Astrononda  Philolaica  of  BuUialdus  (Bouillaud),  published  in  1645.  They  were 
introduced,  however,  with  such  hypothetical  additions,  as  show  tlu(t  the  idea  of  a  centre 
of  uniform  motion  had  not  yet  entirely  disappeared.  It  is  an  idea,  indeed,  which  gives 
consideraible  relief  to  the  imagination,  and  it  besides  leads  to  methods  of  calculation  more 
simple  than  the  true  theory,  and  Bullialdus  may  have  flattered  himself  that  they  were 
sufficiently  exact.  He  conceives  the  elliptic  orbit  as  a  section  of  an  oblique  cone,  the 
axis  of  which  passes  through  the  superior  focus  of  the  ellipse,  while  the  planet  moves  in  its 
circumference  in  such  a  manner,  that  a  plane  passing  through  it  and  through  the  axis, 
shall  be  carried  round  with  a  uniform  angular  velocity.  It  is  plain  that  the  cone  and  its 
axis  are  mere  fictions,  arbitrarily  assumed,  and  not  even  possessing  the  advantage  of  sim- 
plicity. The  author  himself  departs  from  this  hypothesis,  and  calculates  the  places  of  a 
planet,  on  the  supposition  that  it  moves  in  the  circumference  of  an  epicycle,  and  the 
epicycle  in  the  circumference  of  an  eccentric  deferent,  both  angular  motions  being  uni- 
form, that  of  the  planet  in  the  epicycle  being  retrograde,  and  double  the  other.  The  fi- 
gure thus  described  may  be  shown  to  be  an  ellipse,  but  the  line  drawn  from  the  planet  to 

the  focus  does  not  cut  off  areas  proportional  to  the  time. 
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An  hypothesis  advanced  by  Ward,  Bishop  of  Salisbury,  was  simpler  and  more  accurate 
than  that  of  the  French  astronomer.  According  to  it,  the  line  drawn  from  a  planet  to 
the  superior  focus  of  its  elliptic  orbit,  turns  with  a  uniform  angular  velocity  round  that 
point.  In  orbits  of  small  eccentricity,  ibis  is  nearly  true,  and  almost  coincides  in  such 
cases  with  Kepler's  principle  of  the  uniform  description  of  areas.  Dr  Ward,  however, 
did  not  consider  the  matter  in  that  light ;  he  assumed  his  hypothesis  as  true,  guided,  it 
would  seem,  by  nothing  but  the  opinion,  that  a  centre  of  uniform  motion  must  somewhere 
exist,  and  pleased  with  the  simplicity  thus  introduced  into  astronomical  calculation.  It  is, 
indeed,  remarkable,  as  Montucla  has  observed,  how  little  the  most  enlightened  astrono- 
mers of  that  thne  seem  to  have  studied  or  understood  the  laws  discovered  by  Kepler. 
Riccioli,  of  whom  we  are  just  about  to  speak,  enumerates  all  the  suppositions  that  had 
been  laid  down  concerning  the  velocities  of  the  planets,  but  makes  no  mention  of  their 
describing  equal  areas  in  equal  times  round  the  sun.  Even  Cassini,  great  as  he  was  in 
astronomy,  cannot  be  entirely  exempted  from  this  censure. 

Riccidi,  a  good  observer,  and  a  learned  and  diligent  compiler,  has  collected  all  that  was 
known  in  astronomy  about^the  middle  of  the  seventeenth  century,  in  a  voluminous  work, 
the  New  Almagest  Without  much  originality,  he  was  a  very  useful  author,  having  had^ 
as  the  historian  of  astronomy  remarks,  the  courage  and  the  industry  to  read,  to  know, 
and  to  abridge  every  thing.  He  was,  nevertheless,  an  enemy  to  the  Copemican  system, 
and  has  the  discredit  oi  having  measured  the  evidence  for  and  against  that  system,  not  by 
the  weight,  but  by  the  number  of  the  aiguments.  The  pains  which  he  took  to  prop  the 
falling  edifice  of  deferents  and  epicycles,  added  to  his  misapprehending  and  depreciating  the 
discoveries  of  Kepler,  subject  him  to  the  reproach  of  having  neither  the  genius  to  discover 
truth,  nor  the  good  sense  to  distinguish  it  when  discovered.  He  was,  however,  a  priest 
and  a  Jesuit ;  he  had  seen  the  fate  of  Galileo ;  and  his  errors  may  have  arisen  from  want  of 
courage,  more  than  from  want  of  discernment. 

Of  the  phenomena  which  the  telescope  in  the  hands  of  Galileo  had  made  knovm,  the 
most  paradoxical  were  those  exhibited  by  Saturn ;  sometimes  attended  by  two  globes,  one 
on  each  side,  without  any  relative  motion,  but  which  would,  at  stated  times,  disappear  for 
a  while,  and  leave  the  planet  single,  like  the  other  heavenly  bodies.  Nearly  forty  years 
had  elapsed,  without  any  fiuther  insight  into  these  mysterious  appearances,  when  Huygens 
1)egan  to  examine  the  heavens  with  telescopes  of  his  ovm  construction,  better  and. more 
powerful  than  any  which  had  yet  been  employed.  The  two  globes  that  had  appeared  insulat- 
ed, were  now  seen  connected  by  a  circular  and  luminous  belt,  going  quite  round  the  planet. 
At  last,  it  was  found  that  all  these  appearances  resulted  from  a  broad  ring  surrounding 
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Saturn,  and  seen  obliquely  from  the  earth.  The  gradual  manner  in  which  this  truth  un- 
folded itself  is  very  interesting,  and  has  been  given  with  the  detail  that  it  deserves  by 
Huygens,  in  his  Sy sterna  Satumium. 

The  attention  which  Huygens  had  paid  to  the  ring  of  Saturn,  led  him  to  the  discovery 
of  a  satellite  of  the  same  planet.  His  telescopes  were  not  powerful  enough  to  discover 
more  of  them  than  one  ;  he  believed,  indeed,  that  there  were  no  more,  and  that  the  num- 
ber of  the  planets  now  discovered  was  complete.  The  reasoning  by  which  he  convinced 
himself,  is  a  proof  how  slowly  men  are  cured  of  their  prejudices,  even  with  the  best  talents 
and  the  best  information.  The  planets,  primary  and  secondary,  thus  made  up  twelve,  the 
double  of  six,  the  first  of  the  perfect  numbers.  In  I67I,  however,  Cassini  discovered 
another  satellite,  and  afterwards  three  more,  making  five  in  all,  which  the  more  perfect  te- 
lescopes of  Dr  Herschell  have  Jately  augmented  to  seven. 

To  the  genius  of  Huygens  astronomy  is  indebted  for  an  addition  to  its  apparatus,  hard- 
ly less  essential  than  the  quadrant  and  the  telescope.  An  accurate  measure  of  time  is  of 
use  even  in  the  ordinary  business  of  life,  but  to  the  astronomer  is  infinitely  valuable.  The 
dates  of  his  observations,  and  an  accurate  estimate  of  the  time  elapsed  betw;een  them,  is  ne« 
eessary,  in  order  to  make  them  lead  to  any  useful  consequences.  Besides  this,  the  only  way 
of  measuring  with  accuracy  those  arches  in  the  heavens,  which  extend  from  east  to  west^  or 
which  are  parallel  to  the  equator,  depends  on  the  earth's  rotation,  because  such  an  arch 
bears  the  same  proportion  to  the  entire  circumference  of  a  circle,  that  the  time  of  its  pas- 
sage under  the  meridian  bears  to  an  entire  day.  The  reckoning  of  time  thus  furnishes 
the  best  measure  of  position,  as  determined  by  arches  parallel  to  the  equator,  whether  on 
the  earth  or  in  the  heavens. 

Though  the  pendulum  afforded  a  measure  of  time,  in  itself  of  the  greatest  exactness^ 
the  means  of  continuing  its  motion,  without  disturbing  the  time  of  its  vibrations,  was  yet 
required  to  be  found,  and  this,  by  means  of  the  clock,  Huygens  contrived  most  ingeniously 
to  effect.  Each  vibration  of  the  pendulum,  by  means  of  an  arm  at  right  angles  t  it,  al- 
lows the  tooth  of  a  wheel  to  escape,  the  wheel  being  put  in  motion  by  a  wieight.  The 
wheel  is  so  contrived,  that  the  force  with  which  it  acts  is  just  sufficient  to  restore  to  the 
pendulum  the  motion  which  it  had  lost  by  the  resistance  of  the  air,  and  the  friction  at  the 
centre  of  motion.  Thus  the  motion  of  the  clock  is  continued  without  any  diminution  of 
its  uniformity,  for  any  length  of  time. 

The  telescope  had  not  yet  served  astronomy  in  all  the  capacities  in  which  it  could  be 
usefiil.  Huygens,  of  whode  inventive  genius  the  history  of  science  has  so  much  to  record^ 
allied  it  to  the  measurement  of  small  angles,  forming  it  into  the  instrument  which  has 
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since  been  called  a  micrometer.  By  introducing  into  the  focus  of  the  telescope  a  round 
aperture  of  a  given  size»  he  contrived  to  measure  the  angle  which  that  aperture  subtended 
tQ  the  eye,  by  observing  the  time  that  a  star  placed  near  the  equator  required  \o  traverse 
it.  When  the  angle  subtended  by  any  other  object  in  the  telescope  was  to  be  measured, 
he'  introduced  into  the  focus  a  thin  piece  of  metal,  just  suiBBicient  to  cover  the  object  in  the 
focus.  The  proportion  of  the  breadth  of  this  plate,  to  the  diameter  of  the  aperture  for* 
merly  measured,  gave  the  angle  subtended  by  the  image  in  the  focus  of  the  telescope. 
This  contrivance  is  described  in  the  Sy sterna  Satumiumf  at  the  end. 

The  telescope  has  farther  contributed  materially  to  the  accuracy  of  astronomical 
observation,  by  its  application  to  instruments  used  for  measuring,  not  merely  small 
angles,  but  angles  of  any  magnitude  whatever.  The  telescope  here  comes  in  place  of 
the  plain  sights  with  which  the  index  or  allidad  of  an  instrument  used  to  be  directed 
to  an  object,  and  this  substitution  has  been  accompanied  with  two  advantages.  ^  The  disk 
'  of  a  star  is  never  so  well  defined  to  the  naked  eye  as  it  is  in  the  telescope.  Besides,  in 
using  plain  sights,  the  eye  adapts  itself  to  the  farther  off  of  the  two,  in  order  that  its  aper.- 
ture  may  be  distinctly  seen.  Whenever  this  adjustment  is  made,  the  object  seen  through 
the  aperture  necessarily  appears  indistinct  to  the  eye,  which  is  thep  adapted  to  a  near  ob- 
ject. This  circumstance  produces  an  uncertainty  in  all  such  ob9ervatiofis,  which,  by  the 
use  of  the  telescope,  is  entirely  removed. 

But  the  greatest  advantage  arises  from  the  magnifying  power  of  the  telescope,  front 
which  it  follows,  that  what  is  a  mere  point  to  the  naked  eye,  is  an  extended  line  which  can 
be  divided  into  a  great  number  of  parts  when  seen  through  the  former.  The  best  ey?, 
when  not  aided  by  glasses,  is  not  able  to  perceive  an  object  which  subtends  an  angle  less 
than  half  a  minute,  or  thirty  seconds.  When  the  index  of  a  quadrant,  therefore,  is  direct- 
ed by  the  naked  eye  to  any  point  in  the  heavens,  we.  cannot  be  sure  that  it  is  nearer  than 
half  a  minute  on  either  side  of  that  point.  But  when  we  direct  the  axis  of  a  telescope, 
which  magnifies  thirty  times,  to  the  same  object,  we  are  «ire  that  it  is  within  the  thirtieth 
part  of  half  a  minute,  that  is,  within  one  second  of  the  point  aimed  at.  Thus  the  accu* 
racy  ceteris  paribus  is  proportional  to  the  magnifying  power. 

The  application  of  the  telescope,  however,  to  astronomical  instruments,  was  not  intro- 
duced without  opposition.  Hevelius  of  Dantzic,  the  greatest  observer  who  had  been  since 
Tycho  Brah6,  who  had  furnished  his  observatory  with  the  best  and  largest  instrumentSt 
and  who  was  familiar  with  the  use  of  the  telescope,  strenuously  miaintained  the  superiority 
of  the  plain  sights.  His  principal  argument  was  founded  on  thi8,-^hat,  in  plain  sighted 
the  line  of  coUimation  is  determined  in  its  position  by  two  fixed  p(nnt3  at  a  considerable 
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from  one  another^  viz,  the  centres  of  the  two  apertures  of  the  sights,  so  that  it 
i^mains  invariable  with  respect  to  the  index. 

In  the  case  of  the  telescope  there  was  one  fixed  point,  the  intersection  of  the  wires  in 
the  focus  of  the  eye-glass ;  but  Hevelius  did  not  think  that  the  other  point,  viz.  the  op» 
tical  centre  of  the  object-glass,  was  equally  well  d^ned.  This  doubt,  however,  might 
have  been  removed  by  a  direct  appeal  to  experiment,  or  to  angles  actually  measured  on 
the  ground,  first  by  an  instrument,  and  then  by  trigonometrical  operations.  From  thence 
it  would  soon  have  been  discovered,  that  the  centre  of  a  lens  is  in  fact  a  point  defined 
more  accurately  than  can  be  done  by  any  mechanical  construction. 

This  method  of  deciding  the  question  was  not  resorted  to.  Hevelius  and  Hooke  had 
a  very  serious  controversy  concerning  it,  in  which  the  advantage  remained  with  the  lat- 
ter. It  should  have  been  observed  that  the  French  astronomer,  Picard,  was  the  first  who 
employed  instruments  furnished  with  telescopic  sights,  about  the  year  1665.  It  appears, 
however,  that  Gascoigne,  an  English  gentleman  who  fell  at  the  battle  of  Marston-moor  in 
1644,  had  anticipated  the  French  astronomer  in  this  invention,  but  that  it  had  remained 
efttirely  unknown.  He  had  also  anticipated  the  invention  of  the  micrometer.  The  vast 
additional  accuracy  thus  given  to  instruments  formed  a  new  era  in  the  history  of  astrono- 
mical observations. 

Though  Galileo  had  discovered  the  satellites  of  Jupiter,  their  times  of  revolution,  and 
even  some  of  their  inequalities,  it  yet  remained  to  define  their  motions  with  precision,  and 
to  construct  tables  for  calculating  their  places.  This  task  was  performed  by  the  elder 
Cassini,  who  was  invited  from  Italy,  his  native  country,  by  Louis  the  Fourteenth,  and  settled 
in  France  in  1669«  His  tables  of  the  satellites  had  been  published  at  Bologna  three  years 
before,  and  he  continued  to  improve  them,  by  a  series  of  observations  made  in  the  observa- 
tory at  Paris,  with  great  diligence  and  accuracy. 

The  theory  of  the  motions  of  these  small  bodies  is  a  research  of  great  difficulty,  and  had 
been  attempted  by  many  astronomers  before  Cassini,  with  very  little  success.  The  planes 
of  the  orbits,  their  inclinations  to  the  orbit  of  Jupiter,  and  the  lines  in  which  they  inter- 
sected that  orbit,  were  all  to  be  determined,  as  well  as  the  times  of  revolution,  and  the  dis- 
tances  of  each  fr(Mn  its  primary.  Add  to  this,  that  it  is  only  in  a  few  points  of  their  orbits 
that  they  can  be  observed  with  advantage*  The  best  are  at  the  times  of  immersion  into 
the  shadow  of  Jupiter,  and  emersion  from  it.  The  same  excellent  astronomer  discovered 
foxa  satellites  of  Saturn,  in  addition  to  that  already  observed  by  Huygens.  He  also  dis- 
covered the  rotation  of  Jupiter  and  of  Mars  upon  their  axes. 

The  constant  attention  bestowed  on  the  eclipses  of  the  satellites  of  Jupiter,  made  an 

11 


SECOND  DISS£RTATI0K«  101 

inequality  be  remarked  in  the  periods  of  their  return^  which  seemed  to  depend  on  the 
position  of  the  earth  relatively  to  Jupiter  and  the  sun,  and  not,  as  the  inequalities  of 
that  sort  might  have  been  expected  to  do,  on  the  place  of  Jupiter  in  his  orbit.  From 
the  opposition  of  Jupiter  to  the  sun,  till  the  coiqunction,  it  was  found,  that  the  observed 
emersion  of  the  satellites  from  the  shadow  fell  more  and  more  behind  the  computed ; 
the  differences  amounting  near  the  conjunction  to  about  fourteen  mmutes.  When, 
after  the  conjunction,  the  immersions  were  observed,  an  acceleration  was  remarked  juiA 
equal  to  the  former  retardation,  so  that,  at  the  opposition,  the  eclipse  happened  fourteen 
minutes  sooner  than  by  the  calculation. 

The  first  person  who  offered  an  explanation  of  these  facts  was  Olaus  Boemer,  a 
Danish  astronomer.  He  observed  that  the  increase  of  the  retardation  corresponded 
nearly  to  the  increase  of  the  earth's  distance  from  Jupiter,  and  conversely,  the  acceleration 
to  the  diminution  of  that  distance.  Hence  it  occurred  to  him,  that  it  was  to  the  time  which 
light  requires  to  traverse  those  distances  that  the  whole  series  of  phenomena  was  to  be  as- 
cribed.    This  explanation  was  so  simple  and  satisfactory,  that  it  was  readily  received. 

Though  Roemer  was  the  first  who  communicated  this  explanation  to  the  world,  yet 
it  seems  certain  that  it  had  before  occurred  to  Cassini,  and  that  he  was  prevented  from 
making  it  known  by  a  consideration  which  does  him  great  honour.  The  e]q>lanatiQn' 
which  the  motion  of  light  afforded,  seemed  not  to  be  consistent  with  two  circumstances 
involved  in  the  phenomenon.  If  such  was  the  cause  of  the  alternate  acceleration  and  re- 
tardation above  described,  why  was  it  observed  only  in  the  eclipses  of  the  first  satellite, 
and  not  in  those  of  the  other  three  ?  This  difficulty  appeared  so  great  to  Cassini,  that  he 
suppressed  the  explanation  which  he  would  otherwise  have  given. 

The  other  difficulty  occurred  to  Maraldi.  Why  did  not  an  equation  or  allowance  of 
the  same  kind  arise  from  the  position  of  Jupiter,  with  respect  to  his  aphelion,  for,  all 
other  things  being  the  same,  his  distance  from  the  earth  must  be  greater,  as  he  was  nearer 
to  that  point  of  his  orbit  ?  Both  these  difficulties  have  since  been  completely  removed. 
If  the  aforesaid  inequality  was  not  for  sometUne  observed  in  any  satellite  but  the  first,  it 
was  only  because  the  motions  of  the  first  are  the  most  regular,  and  were  the  soonest  un- 
derstood, but  it  now  appears  that  the  same  equation  belongs  to  all  the  satellites.  The 
solution  of  Maraldi's  difficulty  is  similar ;  for  the  quantity  of  what  is  called  the  equaticm 
of  the  light,  is  now  known  to  be  aflfected  by  Jupiter's  place  in  hia  orbit. 

Thus,  every  thing-  conspires  to  prove  the  reality  of  the  motion  of  light,  so  singular  on 
account  of  the  immensity  of  the  velocity,  and  the  smallness  of  the  bodies  to  which  it  is 
communicated. 
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.  '     5.  Establishment  of  Academies,  &c. 

About  the  middle  of  the  seventeenth  century  were  formed  those  associations  of  scienti- 
fic men,  which,  under  the  appellation  of  Academies  or  Philosophical  Societies,  have  con- 
tributed so  much  to  the  advancement  of  knowledge  in  Europe.  The  Academa  del  CSf- 
mento  of  Florence,  founded  in  1651,  carried  in  its  name  the  impression  of  the  new  phi- 
losophy. It  w^  in  the  country  pf  Galileo  where  the  first  institution  for  the  prosecution 
of  experimental  knowledge  might  be  expected  to  arise,  and  the  monuments  which  it  has 
left  behind  it  will  ever  create  regret  for  the  shortness  of  its  duration. 

England  soon  after  showed  the  same  example.  It  has  been  already  remarked,  that,  dar- 
ing the  civil  wars,  a  number  of  learned  and  scientific  men  sought,  in  the  retirement  of 
Oxford,  an  asylum  from  the  troubles  to  which  the  country  was  then  a  prey.  They  had 
met  as  early  as  1645 ;  most  of  them  were  attached  to  th6  royal  cause ;  and  after  the  re- 
storation of  Charles  the  Second,  they  were  incorporated  by  a  royal  charter  ih  1662. 

The  first  idea  of  this  institution  seems  to  have  been  suggested  by  the  writings  of 
Bacon,  who;  ih  recommending  the  use  of  experiment,  had  severely  censured  the  schools^ 
colleges,  and  academies  of  his  own  time,  as  adverse  to  the  advancement  of  knowledge ; ' 
and,  in  the  Nova  Atlantis^  had  given  a  most  mteresting  sketch  of  the  form  of  a  society,  di- 
rected to  scientific  improvement.  In  Germany,  the  Academia  Naturce  Curiosorum  dates 
its  commencement  from  1652,  and  the  historian  of  that  institution  ascribes  the  spirit 
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^  ''^In  metibiiB  et'instilutis-ficholarum,  academiarum,  collegiorum,  et  similium  conventuum  quae  doctorum  ho" 
minum  sedibus  et  eruditionis  cultures  destinata  iiiint,  omnia  progressui  scientiarum  adversa  inveniuntur.  Lee- 
tiones  enim  exercitia  ita  sunt  disposita,  ut  aliud  a  consuetis  haud  facile  cuiquam  in  mentem  veniat  cogitare^ ' 
aut  coDtemplari.  Si  vero  unua  aut  alter  foitasse  judicii  libertate  uti  sustinuerit,  is  sibi  soli  banc  operam  im« 
ponere  possit ;  ab  aliorum  autem  consortio  nihil  capiet  utilitatis.  Sin  et  hoc  toleraverit,  tamen  in  capessenda 
fortuna  industriam  banc  et  magnaniaiitatem  sibi  non  levi  impedim^nto  fore  experietun  Studia  enim  bomi- 
nypi  in  ejusmodi  locis,  in  quorundam  auctorum  scrip ta»  veluti  in  carceres,  conclusa  sunt ;  a  quibus  si  quis  dii^- 
sentiat,  continuo  ut  home  turbidus  et  rerum  novarura  cupidus  compitur.  In  artibus  autem  et  scientiis  tan* 
quam  in  metaUiifodinis  omnia  novii  openhus  et  ulterioribus  progressibus  circtimstrepere  debent^^^Nov*  Org* 
lib.  i.  cap.  90. 

It  would  be  gratifying  to  be  able  to  observe,  that  the  universities  of  Europe  had  contributed  to  the  reno<« 
vation  of  science.  The  fact  is  otherwise ; — ^they  were  oflen  the  fastnesses  from  which  prejudice  and  error 
were  latest  of  being  expelled.  They  joined  in  .persecuting  the  reformers  of  science.  It  has  been  seen,  that 
the  masters  of  the  university,  pf  Paris  were  angry  with  Galileo  for  the  experiments  on  the  descent  of -bodies. 
Even  the  imiversity  of  Oxford  brought  on  itself  the  indelible  disgrace  of  persecuting,  in  Friar  Bacon,  the  first 
man  who  iq)pears  to  have  had  a  distinct  view  of  the  means  by  which  the  Jcnowledge  of  the  laws  of  nature 
must  be  acquired. 
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wbich  produced  it  to  the  writings  of  the  philosopher  juat  named.  These  examples,  and  a 
feeling  that  the  union  and  co-operation  of  numbers  was  necessary  to  the  progress  of  exp^ 
xnnentid  philosc^hy,  operated  still  more  extensively.  The  Royal  Academy  of  Sciences  at 
Paris  was  founded  in  1666,  in  the  reign  of  Louis  the  Fourteenth,  and  during  the  admi* 
Bistration  of  Colbert.  The  Institute  of  Bologna  in  Italy  belongs  nearly  to  the  same  pe- 
riod ;  but  almost  all  the  other  philosophical  associations,  of  which  there  are  now  so  many» 
had  their  banning  in  the  eighteenth  century. 

Frequent  communication  of  ideas,  and  a  regular  method  of  keeping  up  such  communi- 
cation, are  evidently  essential  to  works  in  which  great  labour  and  industry  are  to  be  em- 
ployed, and  to  which  much  time  must  necessarily  be  devoted  ;  when  the  philosopher  must 
not  always  sit  quietly  in  his  cabinet,  but  must  examine  nature  with  his  own  eyes,  and  be 
present  in  the  work-shop  of  the  mechanic,  or  the  laboratory  of  the  chemist.  These  ope- 
rations are  facilitated  by  the  institutions  now  referred  to,  which,  therefore,  are  of  more 
importance  to  the  physical  sciences  than  to  the  other  branches  of  knowledge.  They  who 
cultivate  the  former  are  also  fewer  in  number,  and  being,  of  course,  farther  separated,  are 
less  apt  to  meet  together  in  the  common  intercourse  of  the  world.  The  historian,  the 
critic,  the  poet,  finds  everywhere  men  who  can  enter  in  some  degree  at  least  into  his  pur- 
smts,  who  can  appreciate  his  merit,  and  derive  pleasure  from  his  writings  or  his  conversa- 
tion. ITie  mathematician,  the  astronomer,  the  mechanician,  seea  few  men  who  have 
mudi  sympathy  with  his  pursuits,  or  who  do  not  look  with  indifference  on  the  objects 
which  he  pursues.  The  worlds  to  him,  consists  of  a  few  individuals,  by  the  censures  or 
qqprobation  of  whom  the  public  opinion  must  be  finally  determined ;  with  them  it  is  ma* 
terial  that  he  should  have  more  frequent  intercourse  than  could  be  obtained  by  casual  ren- 
counter ;  and  he  feels  that  the  society  of  men  engaged  in  pursuits  similar  to  his  o^^  is  a 
necessary  stimulus  to  his  exertions.  Add  to  this,  that  such  societies  become  centers  in 
winch  information  concerning  facts  is  collected  from  all  quarters.  For  all  thes^  reasons^ 
the  greatest  benefit  has  resulted  from  the  scientific  institutions  which,  since  the  middle  of 
die  seventeenth  century,  have  become  so  numerous  in  Europe. 

The  Royal  Society  of  London  is  an  association  of  men,  who,  without  salaries  or  appoint- 
ment from  Government,  defray,  by  private  contribution,  the  expence  of  their  meetings^ 
and  of  their  publications.  This  last  is  another  important  service,  which  a  society  so  con- 
stituted  renders  to  science. . 

The  demand  of  the  public  for  memours  in  mathematics  and  natural  philosophy,  numy  of 
them  perhaps  profound  and  difficult!  is  not  sufficiently  great  to  defray  the  expence  of  puh- 
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licatioiij  if  they  come  forward  separately  and  unconnected  with  one  another.  In  a  coDec- 
tive  state  they  are  much  more  likely  to  draw  the  attention  of  the  public  ;  the  form  ill 
which  they  appear  is  the  most  conyenient  both  for  the  reader  and  the  author ;  and  if,  af- 
ter  all^tthe  sale  of  the  work  is  unequal  to  the  expence,  the  deficiency  is  made  up  from  the 
funds  of  the  society.  An  institution  of  this  kind,  therefore,  is  a  patriotic  and  disinterest- 
ed association  of  the  lovers  of  science,  who  engage  not  only  to  employ  themselves  in  dis- 
covery, but,  by  private  contribution,  to  defray  the  expence  of  scientific  publications. 

The  Academy  of  Sciences  in  Paris  was  not  exactly  an  institution  of  the  same  kind.  It 
consisted  of  three  classes  of  members,  one  of  which,  the  Pensionnaires,  twenty  in  number^ 
had  salaries  paid  by  Grovemment,  and  were  bound  in  their  turns  to  furnish  the  meetings 
with  scientific  memoirs,  and  each  of  them  also,  at  the  beginning  of  every  year»  was  ex- 
pected to  give  an  account  of  the  work  in  which  he  was  to  be  employed.  This  institution 
has  been  of  incredible  advantage  to  science.  To  detach  a  number  of  ingenious  men  from 
every  thing  but  scientific  pursuits  ;  to  deliver  them  dike  from  the  embarrassments  of  po- 
verty or  the  temptations  of  wealth ;  to  give  them  a  place  and  station  in  society  the  most 
respectable  and  independent,  is  to  remove  every  impediment,  and  to  add  every  stimulus  to 
exertion.  To  this  institution^  accordingly,  operating  upon  a  people  of  great  genius,  and 
indefatigable  activity  of  mind,  we  are  to  ascribe  that  superiority  in  the  mathematical 
sciences,  which,  for  the  last  seventy  years,  has  been  so  conspicuous. 

The  establishment  of  astronomical  observatories,  as  national  or  royal  works,  is  connect- 
ed in  Europe  with  the  institution  of  scientific  or  philosophical  societies.  The  necessity 
of  the  former  was,  indeed,  even  more  apparent  than  that  of  the  latter.  A  science,  which 
has  the  heavenly  bodies  for  its  objects,  ought,  as  far  as  possible,  to  be  exempted  from  the 
vicissitudes  of  the  earth.  As  it  gains  strength  but  slowly,  and  requires  ages  to  complete 
.its  discoveries,  the  plan  of  observation  must  not  be  limited  by  the  life  of  the  individual  who 
pursues  it,  but  must  be  followed  out  in  the  same  place,  year  after  year,  to  an  unlimited  extent. 
A  perception  of  this  truth,  however  indistinct,  seems,  from  the  earliest  times,  to  have  sug- 
gested the  utility  of  observatories,  to  those  sovereigns  who  patronised  astronomy,  whether  they 
looked  to  that  science  for  real  or  imaginary  instruction.  The  circle  of  Osymandias  is  the  sub- 
ject of  one  of  the  most  ancient  traditions  in  science,  and  has  preserved  the  name  of  a  prince 
which  otherwise  would  have  been  entirely  unknown.  A  building,  dedicated  to  astronomy, 
made  a  conspicuous  part  of  the  magnificent  establishment  of  the  school  of  Alexandria.  Dur- 
ing the  middle  ages,  in  the  course  of  the  migrations  of  science  toward  the  east,  sumptuous 
buildingSy  furnished  with  astronomical  instruments,  rose  successively  in  the  plains  of  Me- 
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tqK)tainia,  and  among  the  mountains  of  Tartary.  An  obsenratoiy  in  the  gardens  of  the 
Caliph  of  Bagdat  contained  a  quadrant  of  fifteen  <hihits '  in  radius,  and  a  sextant  of  forty.  * 
Instruments  of  a  still  larger  sise  distinguished  the  observatory  of  Samarcande,  and  the  ac- 
counts would  seem  incredible,  if  the  ruins  of  Benares  did  not,  at  this  moment,  attest  the 
reality  of  similar  constructions. 

On  the  revival  of  letters  in  Europe,  establishments  of  the  same  kind  were  the  first  de- 
cisive indications  of  a  taste  for  science.  We  have  seen  the  magnificent  observatory  on 
which  Tycho  expended  his  private  fortune,  and  employed  the  munificence  of  his  patron^ 
become  a  sad  memorial  (after  the  signal  services  which  it  had  rendered  to  astronomy)  of 
the  instability  of  whatever  depends  on  individual  greatness.  The  observatories  at  Paris  and 
London  were  secured  from  a  similar  fate,  by  being  made  national  establishments,  where 
a  succession  of  astronomers  were  to  devote  themselves  to  the  study  of  the  heavens..  The 
observatory  at  Paris  was  b^un  in  1667»  and  that  at  Greenwich  in  1675.  In  the  first  of 
these.  La  Hire  and  Cassini,  in  the  second,  Fhmistead  and  Halley,  are  at  the  head  of  a  series 
of  successors,  who  have  done  honour  to  their  respective  nations.  If  there  be  in  Britain  any 
establishment,  in  the  success  and  conduct  of  which  the  nation  has  reason  to  boast,  it  is  that 
of  the  Royal  Observatory,  which,  in  spite  of  a  climate  which  so  continually  tries  the 
patience,  and  so  often  disappoints  the  hopes  of  the  astronomer,  has  furnished  a  greater 
number  of  observations  to  be  completely  relied  on,  than  all  the  rest  of  Europe  put 
together,  and  afforded  the  data  for  those  tables,  in  which  the  French  mathematicians 
have  expressed,  with  such  accuracy,  the  past,  the  present,  and  the  future  condition  of 
the  heavens. 

6.  Figure  and  Magnitude  of  the  Eartit. 

The  progress  made  during  the  Seventeenth  century,  in  ascertaining  the  magnitude  and 
figure  of  the  earth,  is  particularly  connected  with  the  establishments  which  We  have  just 
been  considering.  Concerning  the  figure  of  the  earth,  no  accurate  information  was  de-' 
rived  frcmi  antiquity,  if  we  except  that  of  the  mathematical  principle  on  which  it  was  to 
be  determined.  The  measurement  of  an  arch  of  the  meridiAi  was  attempted  by  £nh 
tosthenes  of  Alexandria,  in  perfect  conformity  with  that  principle,  but  by  means  very  in- 
adequate to  the  importance  and  difficulty  of  the  problem.  By  measuring  the  sun's  dis- 
tance from  the  zenith  of  Alexandria,  on  the  solstitial  day,  and  by  knowing,  as  he  thought 
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he  did,  that,  on  the  same  day,  the  sun  was  exactly  in  the  zenith  of  Syene»  he  found  the 
distance  in  the  heavens  between  the  paralleis  of  those  places  to  be  7^  l^f  or  a  50th 
part  of  the  circumference  of  a  great  circle.  Supposing,  then,  that  Alexandria  and 
Syen^  were  in  the  same  meridian,  nothing  more  was  required  than  to  find  the  distance 
between  them,  which,  when  multiplied  by  50,  would  give  the  circumference  of  the 
globe.  The  manner  in  which  this  was  attempted  by  Eratosthenes  is  quite  characteris* 
tic  of  the  infant  state  of  the  arts  of  experiment  and  observation.  He  took  no  trouUo 
to  ascertain  whether  Alexandria  and  Syen6  were  due  north  and  south  of  one  another ; 
the  truth  is,  that  the  latter  is  considerably  east  of  the  former,  so  that,  though  their  hori« 
zontal  distance  had  been  accurately  known,  a  considerable  reduction  would  have  been  ne* 
eessary,  on  account  of  the  distance  of  the  one  from  the  meridian  of  the  other.  It  does 
not  appear,  however,  that  Eratosthenes  was  at  any  more  patns  to  ascertain  the  distance 
than  the  bearing  of  the  two  places.  He  assumed  the  farmer  just  as  it  was  commonly  esti* 
mated ;  and,  indeed,  it  appears  that  the  distance  was  not  measured  till  long  afterwardsi 
when  it  was  done  by  the  command  of  Nero. 

It  was  in  this  way  that  the  ancients  made  observati(ms  and  experiments ;  the  mathe« 
matical  principles  might  be  perfectly  understood,  but  the  method  of  obtaining  accurate 
data  for  the  application  of  those  principles  was  not  a  subject  of  attention.  The  power  o£ 
resolving  the  problem  was  the  main  object ;  and  the  actual  solution  was  a  matter  ef  very 
inferior  importance.  The  slowness  with  which  the  art  of  making  accurate  experimeiate 
and  observations  has  been  matured,  and  the  great  distance  it  has  kept  bdiind  theory,  is  a 
remarkable  fact  in  the  history  of  the  physical  sciences.  It  has  been  remarked,  that  ma« 
thematicians  had  found  out  the  area  of  the  circle,  and  calculated  its  circumference  to  more 
than  a  hundred  places  of  decimals,  before  artists  had  divided  an  arch  into  minutes  of  a  de- 
gree ;  and  that  many  excellent  treatises  had  been  written  on  the  properties  of  curves,  be- 
fore a  straight  line  had  been  drawn  of  any  considerable  length,  or  measured  with  any  t04 
lerable  exactness,  on  the  surface  of  the  globe. ' 

Th»  next  measurement  on  record  is  that  of  the  astronomers  of  Almamon,  in  the  plama 
•f  Mesopotamia,  and  the  tnanner  of  conducting  the  operation  appears  to.,  have  been  far 
more  accurate  than  that  of  the  Gredc  philosophers ;  but,  from  a  want  of  knowledge  of  the; 
measures  employed,  it  has  conveyed  no  information  to  posterity. 
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Hie  first  arch  of  the  meridian  measured  in  modern  times  with  an  accuracy  any  way. 
corresponding  to  the  difficulty  of  the  problem,  was  by  Snellius,  a  Dutch  mathematiciAiir 
who  has  gi^en  an  account  of  ifc  in  a  volume  which  he  calls  Eratosthenes  Batavus^  publish- 
ed in  1617.  The  arch  was  between  Bergen-op-zoom  and  Alkmaar ;  its  amplitude  was 
V  IV  90^,  and  the  distance  was  determined  by  a  series  of  triangles,  depending  ota  a  base 
line  carefully  measured.  The  length  of  the  d^ree  that  resulted  was  55,021  toises, 
which,  as  was  afterwards  found,  is  considerably  too  small.  Certain  errors  were  discovered, 
and  when  they  were  corrected,  the  degree  came  out  S^fiSS  toises,  which  is  not  far  from 
the  truth.  The  corrections  were  made  by  Snellius  himself,  who  measured  his  base  over 
again,  and  also  the  angles  of  the  triangles.  He  died,  however,  before  he  could  publisl) 
die  result.  Muschenbroek,  who  calculated  the  whole  anew  from  his  papers,  came  to  the 
conclusion  just  mentioned,  which,  of  course,  was  not  known  till  long  after  the  time  when 
the  measure  was  executed.  No  advantage,  accordingly,  was  deriTcd  to  the  world  from 
this  measurement  till  its  talue  was  lost  in  that  of  odier  measurements  stili  more  accurately 
conducted. 

A  computation  which,  for  the  time,  deserves  considerable  pnuse,  is  that  of  Norwood,  in 
1635,  who  measured  the  distance  between  London  and  York,  taking  the  beanngs  as  he 
proceeded  along  the  road,  and  reducing  all  to  the  direction  of  the  meridian,  and  to  the 
horieontal  plane.  The  difference  of  latitude  he  found,  by  observation  of  the  solstices,  to 
be  S^  38^,  and  from  that  and  his  measured  distance,  he  concluded  the  degree  to  be 
897,176  feet  English,  or  57,800  toises.  This  has  been  found  to  be  a  near  approxima- 
tion ;  yet  his  method  was  not  capable  of  great  accuracy,  nor  did  he  always  execute  it  in 
ihe  best  manner^  ^'  Sometimes,^'  says  he,  '<  I  measured,  sometimes  I  pacedf  and  I  be- 
lieve I  am  within  a  scantling  of  the  truth.'' 

Femel,  a  French  physician,  measured  with  a  whed  from  Paris  to  Amiens,  which  are 
nearly  in  the  same  meridian,  and  he  determined  the  degree  from  thence  to  be  56,746  JVench 
toises ;  a  result  which  falls  short  of  the  truth,  though  not  very  considerably. 

These  investigations,  it  is  plain,  could  not  but  leave  considerable  uncertainty  with  re- 
spect to  the  magnitude  of  the  earth.  The  Academy  of  Sciences  became  interested  in  the 
question,  and  the  measuremeirt  of  an  arch  in  the  meridian  was  undertaken  under  its  au- 
spices,  and  executed  by  die  Abb6  Heard,  already  known  for  his  skill  in  the  operations  of 
praetieal  geometry.  He  followed  a  method  similar  to  that  of  Snellius,  according  to  which, 
the  distance  between  Amiens  and  Malvoisine  was  found  from  a  series  of  triangles,  and  a  base 
of  5668i  toises.  He  determined  the  difference  of  latitude  by  means  of  a  zenith  sector  of 
ten  feet  radius,  and  found  it  to  be  1^  SS"  06'^    The  whole  distance  was  78»850  toises. 
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whence  the  degree  came  out  57fi60  toises.     This  was  the  first  measurement  of  a  degree 
of  the  meridian,  on  which  perfect  reliance  could  be  [daoed. 

Hitherto  no  doubt  had  been  entertained  of  the  spherical  figure  of  the  earth,  and,  of  con- 
sequence, of  the  equality  of  all  the  degrees  of  the  meridian,  so  that  if  one  was  known, 
the  whole  circumference  was  determined.  Men,  with  the  precipitation  which  they  so  of* 
ten  manifest,  of  assuming,  without  sufficient  evidence,  the  conclusion  which  appears  most 
simple,  were  no  sooner  satisfied  that  the  earth  was  rounds  than  they  supposed  it  to  be 
truly  spherical.  An  observation  soon  occurred,  which  gave  reason  to  suspect,  that  much 
more  must  be  done  before  its  figure  or  its  magnitude  were  completely  ascertained. 

With  a  view  of  observing  the  sun's  altitude  in  the  vicinity  of  the  equator,  where  the 
distance  from  the  zenith  being  inconsiderable,  the  effects  of  refraction  must  ^  of  small 
account,  it  was  agreed,  by  the  same  academy,  to  send  an  astronomer,  M.  Richer,  to  make 
observations  at  the  island  of  Cayenne,  in  South  America. 

Richer  observed  the  solstitial  altitude  of  the  sun  at  that  .place  in  167S»  and  found  thQ 
distance  of  the  tropics  to  be  46^  57'  4/^ ;  and,  therefore,  the  obliquity  of  the  elliptic  23* 
S6'  SS^^  agreeing  almost  predsdy  with  the  determination  of  Cassini. 

The  most  remarkable  circumstance,  however,  which  occurred  in  the  course  of  this  voy- 
age, was,  that  the  clock,  though  furnished  with  a  pendulum  of  the  same  length  which  vi- 
brated seconds  at  Paris,  was  found,  at  Cayenne,  to  lose  two  minutes  and  a  half  a-day  near- 
ly. This  created  great  astonishment  in  France,  especially  after  the  accuracy  of  it  was 
confirmed  by  the  observations  of  Varin  and  Deshayes,  who,  jsome  years  afterwards,  visited 
different  places  on  the  coast  of  Africa  and  America,  near  the  line,  and  found  the  necessity 
of  shortening  the  pendulum,  to  make  it  vibrate  seconds  in  those  latitudes.  The  first  ex- 
planation of  this  remarkable  phenomenon  was  given  by  Newton,  in  the  third  book  of  his 
Principia^  published  in  1687}  where  it  is  deduced  as  a  necessary  consequence  of  the  earth's 
rotation  on  its  axis,  and  of  the  centrifugal  force  thence  arising.  That  force  changes  both 
the  direction  and  the  intensity  of  gravity,  giving  to  the  earth  an  oblate  spheroidal  figure, 
more  elevated  at  the  equator  than  the  poles,  and  making  bodies  fall,  and  pendulums  vibrate, 
more  slowly  in  low  than  in  high  latitudes. 

This  solution,  however,  did  not,  any  more  than  the  book  in  which  it  was  containedf 
make  its  way  very  readily  into  France.  The  first  explanation  of  the  retardation  of  the 
pendulum,  which  was  received  there,  was  given  by  Huygens  in  1690.  Huygens  deduced 
it  also  from  the  centrifugal  force,  arising  from  the  earth's  rotation,  and  the  view  which  he 
took  was  simpler,  though  much  less  accurate  than  that  of  Newton.  It  had,  indeed,  the 
simplicity  which  often  arises  firom  n^lecting  one  of  the  essential  conditicms  of  a  problem } 
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but  it  was  nev^rthdess  ingenious,  and  involyed  a  very  accurate  knowledge  of  the  nature 
of  centrifugal  force.  I  am  thus  brought  to  touch  on  a  subject  which  belongs  properly 
to  the  second  part  of  this  Dissertation,  for  which  the  fuller  discussion  of  it  must  of  course 
be  reserved. 


Section  V. 


OPTICS. 


1.  Optical  Knowledoe  of  the  Ancients. 

On  account  of  the  redalineid  propagation  of  light,  the  phenomena  of  optics  are  easily  ex- 
piessed  in  the  form  of  mathematical  propositions,  and  seem,  as  it  were,  spontaneously  to 
ofifer  themselves  to  the  study  of  geometers.  Euclid  perceiving  this  affinity,  b^an  to  ap- 
ply the  science  which  he  had  already  cultivated  with  so  much  success,  to  explain  the  laws 
of  vision,  before  a  similar  attempt  had  been  made  with  respect  to  any  other  branch  of  ter- 
restrial physics,  and  at  least  fifty  years  before  the  researches  of  Archimedes  had  placed  me- 
chanics among  the  number  of  the  mathematical  sciences. 

In  the  treatise  ascribed  to  Euclid,  there  are,  however,  only  two  physical  principles 
which  have  completely  stood  the  test  of  subsequent  improvement.  The  first  of  these  is 
the  proposition  just  referred  to,  that  a  point  in  any  object  is  seen  in  the  direction  of  a 
straight  line  drawn  from  the  eye  to  that  point ;  and  the  second  is,  that  when  a  point  in  an 
object  is  seen  by  reflection  from  a  polished  surface,  the  lines  drawn  from  the  eye  and  from  the 
object  to  the  point  whence  the  reflection  is  made,  are  equally  inclined  to  the  reflecting 
sur&ce.  These  propositions  are  assumed  as  true ;  they  were,  no  doubt,  known  before 
the  time  of  Euclid,  and  it  is  supposed  that  the  discovery  of  them  was  the  work  of  the  Pla- 
tonic school.  The  first  of  them  is  the  foundation  of  Optics  proper^  or.  the  theory  of  vi- 
sion  by  direct  light ;  the  second  is  the  foundation  of  Catoptrics^  or  the  theory  of  vision 
by  reflected  light.  Dioptrics,  or  vinon  by  refracted  light,  had  not  yet  become  an  olgect. 
of  attention. 

Two  other  principles  which  Euclid  adoptted  as  postulates  in  his  demonstrations,  have 
not  met  with  the  same  entire  confirmatioii  from  experiment,  and  are,  indeed,  true 
only  in  certain  cases,  and  not  universally,  as  he  supposed.  The  first  of  these  is,  that  we 
judge  of  the  magnitude  of  an  object  altogether  by  the  magnitude  of  the  optical  angle,  or 
the  angle  which  it  subtends  at  the  eye»    It  is  -true  that  this  angle  is  an  important  ele-» 
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ment  in  that  judgment^  and  Euclid,  by  discovering  this,  came  into  the  possession  of  a 
valuable  truth  ;  but  by  a  species  of  sophistry,  very  congenial  to  the  human  mind,  he  ex* 
tended  the  principle  too  far,  and  supposed  it  to  be  the  only  ciitmmstance  which  determines 
our  judgment  of  visible  magnitude.  It  is,  indeed,  the  only  measure  which  we  are  fur- 
nished with  directly  by  the  eye  itself ;  but  there  are  few  cases  in  which  we  form  our  esti<* 
mate  without  first  appealing  to  the  commentary  afforded  by  the  sensations  of  touch,  or  the 
corrections  derived  from  our  own  motion. 

Another  principle,  laid  down  by  the  same  geometer,  is  in  circumstances  nearly  similar 
to  the  preceding.  According  to  it,  the  place  of  any  point  of  an  object  seen  by  reflection, 
is  always  the  intersection  of  the  reflected  ray,  wil^  the  perpendicular  drawn  from  that 
point  to  the  reflecting  surface.  The  proof  offered  is  obscure  and  defective  ;  the  proposi« 
tion,  however,  is  true,  of  plain  speculums  always,  and  of  spherical  as  fiu*  as  Euclid^s  inves- 
tigations cKte^ded^  that  is,  while  the  rays  fall  on  the  speculum  with  no  great  ^Hquity. 
His  assumption,  therefore,  did  not  9Skct  the  truth  of  his  conclusions,  though  it  woidd 
have  been  a  very  unsafe  guide  in  more  general  investigations.  The  book  isin  many  other 
respects  imperfect,  the  reasoning  often  unsound,  and  the  whole  hardly  worthy  of  the  great 
geometer  whose  name  it  bears.  There  b,  however,  no  doubt  that  Euclid  wrote  on  the 
subject  of  optics,  and  many  have  supposed  that  this  treatise  is  a  careless  extract,  or  an  un<- 
skilful  abridgment  of  the  original  work. 

Antiquity  furnished  anothw  mathematical  treatise  on  <^ics^  that  of  the  astronomer 
Ptolemy.  This  treatise,  though  known  in  the  middle  ages,  and  quoted  by  Roger  Bacon, 
had  disappeared,  and  was  supposed  to  be  entirely  lost,  till  within  these  few  years,  when  a 
manuscript  on  optics,  professing  to  be  the  work  of  Ptolemy,  and  to  be  translated  from  the 
Arabic,  waa  found  in  the  King's  Library  at  Paris.  The  most  valuable  part  of  this  work' 
is  that  which  relates  to  refraction,  from  whence  it  appears  that  many  experiments  had 
been  made  on  that  subject,  and  the  angles  of  incidence  and  refraction,  for  diflferent  trans* 
parent  substances,  observed  with  so  much  accuracy,  that  the  same  ratio  very  nearly  of  the 
sines  of  these  an^es,  from  air  into  water»  or  into  glass,  is  obtained  from  Ptolemy's  num- 
bers, which  the  repeated  experiments  of  later  timies  have  shown  to  be  true.  The  work» 
however,  in  the  state  in  which  it  now  appears,  is  very  obscure,  the  reasoning  often  defi* 
cient  in  accuracy,  and  the  mathematical  part  much  less  perfect  than  might  have  been  ex- 
pected.  Modem  writers,  presuming  partly  on  the  reputation  of  Ptolemy,  and  partly 
guided  by  the  authority  of  Roger  Baccm,  had  ascribed  to  this  treatise  more  merit  than  it 
appears  to  possess ;  and,  of  consequence,  had  allowed  less  to  the  Arabian  author  Alhazen, 
who  comes  next  in  the  order  of  times  than  of  right  belongs  to  him.    Montucla,  on  the 
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authority  of  Bacon,  says,  that  Ptolemy  ascribed  the  increase  of  the  apparent  magnitude  of 
the  hearenly  bodies  near  the  horizon^  to  the  greater  distance  at  which  they  are  supposed 
to  be»  on  acoount  of  the  number  of  intervening  objects  across  which  they  are  seen.  Pto- 
lemy's explanation^  however,  as  stated  by  Delambre, '  from  the  manuscript  just  mention- 
ed, is  quite  different  irom  this,  and  amounts  to  no  more  than  the  vague  and  unsatisfiustory 
remaik,  that  an  observer  looks  at  the  bodies  near  the  zenith  in  a  constrained  posture,  and 
in  a  situation  to  which  the  eye  is  not  accustomed.  The  former  explanation,  therefore, 
given  by  Alhazen^  but  supposed  to  have  been  borrowed  from  Ptolemy,  must  now  be  re- 
turned to  its  right  owner.     It  is  the  best  explanation  yet  known. 

These  are  the  only  mathematical  treatises  on  optics  of  any  consideration  which  the  an- 
cients have  transmitted  to  us  $  *  but  many  metaphysical  speculations  on  light  and  vision  are 
to  be  found  in  the  writings  of  the  philosophers.  Aristotle  defined  light  much  as  he  had 
defined  motion  $  the  act  or  energy  qfa  tropisparent  body^  in  as  much  as  it  is  transparent 
The  reason  for  cdlling  light  an  act  of  a  transparent  body  is,  that,  though  a  body  may  be 
transparent  in  power  or  capacity,  it  does  not  become  actually  transparent  but  by  means  of 
light.  light  brings  the  transparency  into  action ;  it  is,  therefore,  the  act  d*  a  transpa- 
teak  body.  In  such  misendble  puerilities  did  the  genius  of  this  great  man  exhaust  itself, 
ofwing  to  the  unfortunate  direction  in  which  his  researches  were  carried  on. 

In  his  farther  speculations  concerning  light,  he  denied  it  to  be  a  substance ;  and  his 
aigument  contains  a  singular  mixture  oi  the  ingenious  and  the  absurd.  The  time,  he 
says,  in  which  light  spreads  from  <me  place  to  another  is  infinitely  small,  so  that  light  has 
a  velocity  which  is  .isfinitely  great.  Now,  bodies  move  with  a  velocity  inversely  as  the 
qomt^ies  of  matter  which  they  contain}    light,  therefore^  cannot  contain  any  mat- 


'  Connautante  dis  Temif  1S16,  p.  S459  ke.  The  gUmpses  of  tnit^  not  destined  to  be  foUy  discovered 
till  many  ages  afterwards^  which  are  found  in  the  writings  oi  the  ancients,  are  always  mteresting.  Ptolemy 
distinguishes  what  has  since  been  called  the  viriualfocusy  which  takes  place  in  certain  cases  of  reflection 
from  spherical  specula.  He  remarks,  that  colours  are  confomided  by  the  rapidity  of  motion,  and  gives  the 
instance  of  a  wheel  painted  with  diflferent  colours,  «id  turned  quickly  round. 

'  Another  Greek  treatise  on  optics,  that  of  Heliodortu  of  Larusoj  has  been  preserved,  and  was  first 
published  by  Erasmus  Bartholmus  at  Paris,  in  lfi57.  It  is  a  superficial  work,  which,  to  a  good  deal  of  ob« 
scure  and  unsound  metaphysics,  adds  the  demonstration  of  a  few  very  obvious  truths.  The  author  holds  the 
opinion,  that  vision  is  performed  by  the  emission  of  something  from  the  eyes ;  and  the  reason  which  he  as- 
signs is,  that  the  eyes  are  convex,  and  more  adapted  to  emit  than  to  receive.  His  metiqphysics  may  be  judg- 
ed of  firom  this  specimen.  He  has  not  been  made  mention  of  by  any  ancient  author,  and  the  time  when  he 
wrote  is  unknown.  As  he  quotes,  honreveri  the  writings  of  Ptolemy  and  Hero,  he  must  have  been  later  than 
the  first  century. 
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ter,  that  is,  it  cannot  be  material. '  That  the  velocity  of  lig^t  was  infinitely  great, 
seemed- to  him  to  follow  from  this,  that  its  progress,  estimated  either  in  the  direction  of 
north  and  south,  or  of  east  and  west,  appeared  to  be  instantaneous.  In  the  opinion  of 
the  Platonists,  and  of  the  greater  part  of  the  aneients,  vision  was  performed  by  means  of 
certain  rays  which  proceeded  from  the  eye  to  the  object,  though  they  did  not  become  %hi 
instruments  of  conveying  sensations  to  the  mind,  but  in  consequence  of  the  presence  of 
light.  In  this  theory,  we  can  now  see  nothing  but  a  rude  and  hasty  attempt  to  asstini« 
late  the  sense  of  sight  to  that  of  touch,  without  inquiring  sufficiently  into  the  particular 
characters  of  either. 

Epicurus,  and  the  philosophers  of  his  school,  as  we  learn  from  Lucretius,  entertained 
more  correct  notions  of  vision,  though  they  were  still  far  from  the  truth.  They  conceiv- 
ed vision  to  be  performed  in  consequence  of  certain  simulacra,  or  images  continually 
thrown  off  from  the  surfaces  of  bodies,  and  entering  the  eye.  This  was  the  substitute  in 
their  philosophy  for  rays  of  light,  and  had  at  least  the  merit  of  representing  that  which 
is  the  medium  of  vision,  or  which  forms  the  communication  between  the  eye  and  exter- 
nal objects,  as  something  proceeding  from  the  latter.  The  idea  of  stTnulacra,  or  spectra, 
flying  off  continually  from  the  surfaces  of  bodies,  and  entering  the  eye,  was  perhaps  as 
near  an  approach  to  the  true  theory  of  vision  as  could  be  made  before  the  structure  of  the 
eye  was  understood. 

In  the  arts  connected  with  optics,  the  ancients  had  made  some  progress.  They  were 
sufficiently  acquainted  with  the  laws  of  reflection  to  construct  mirrors  both  plane  ai|d 
spherical.  They  made  them  also  conical ;  and  it  a^ears  from  Fiutarch>  that  the  fire  of 
Vesta,  when  extinguished,  was  not  permitted  to  be  rekindled  but  by  the  rays  of  the 
sun,  which  were  condensed  by  a  conical  speculum  of  copper.  The  mirrors  with  which 
Archimedes  set  fire  to  the  Roman  gallies  have  been  subjects  of  much  discussion,  and  the 
fact  was  long  disbelieved,  on  the  ground  of  being  physically  impossible.  The  experiments 
of  Kircher  and  Buffon  showed  that  this  impossibility  was  entirely  imaginary,  and  that  the 
eflfect  ascribed  to  the  specula  of  the  Greek  geometer  might  be  produced  without  much 
difficulty.  There  remains  now  no  doubt  of  their  reality.  A  passage  from  Aristophanes  * 
gives  reason  to  believe  that,  in  his  time,  lenses  of  glass  were  used  for  burning,  by  col- 


lOf. 


^  The  truth  of  the  mathematical  proposition,  that  t^=z  0,  was  perceived  by  Aristotle.   A  strong  intellect 
is  always  visible  in  the  midst  of  his  greatest  errors. 
^  In  Nubibus,  Act.  2.  sc.  1.  v.  SO. 
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kcting  the  nj$  o£ihe  mm ;  but  in  a  natter  that  concerns  the  history  of  science^  the  au- 
diority  of  a  comie  poet  and  a  satirist  would  net  deserve  much  attention^  if  it  were  not  con- 
firmed by  "more  sober  testimony.  Pliny,  speaking  of  rock  crystal, '  says  that  a  globe  or 
ball  of  that  substance  was  sometimes  used  by  the  physicians  for  o^ecting  the  rays  of  the 
suni  in  order  to  perform  the  operation  of  cautery^  In  another  passage,  he  mentions  the 
power  of  a  ghss  g^obe  fitted  with  water,  to  produce  a  strong  heat  when  exposed  to  the 
rays  of  the  sun,  and  expresses  his  surprise  that  the  water  itself  should  ail  the  while  remain 
quite  cdd.. 

With  respect  to  the  power  of  glasses  to  magnify  olgects  seen  through  them,  or  to  ren- 
der such  objects  more  distinct,  the  ancients  appear  to  have  obsenred  ill,  and  to  have  rea- 
soned worse.  '*  Literas  quamvis  miautss  et  obseurse  per  vitreani  pikm  aqua  plenam 
miywes  darioresqne  oemuntur.  Sideiu  ampliora  per  nubem  adspieienti  videntor :  quior 
acies  nostra  in  humido  labitur^  nee  offrekenderc  quod  visit  jide&kr  p/dest.**  *  This 
passage,  and  the  speculations  concerning  the  rainbow  in  the  same  place,  when  they  are 
considered  as  containing  the  opinions  of  some  of  the  most,  able  and  best  informed  me^ 
of  antiqHity,  must  be  admitted  to  mark,  in  a  very  striking  manner,  the  infimcy  of  the  phy- 
sical  sdences^ 

2.  From  Alhazen  to  K£plbr» 

An  interval  of  neariy  a  thousand  years  divided  Ptolemy  from  Alhazen,  who,  in  di^ 
history  of  optical  discovery,  appears  as  his  immediate  successor.  This  ingenious  Ara- 
bian lived  in  the  eleventh  century,  and  his  merit  can  be  more  fidrLy,  and  will  be 
more  highly  appreciated,  now  that  <^  work  of  his  predecessor  has  become  known. 
The  merit  of  his  book  on  Optics  was  4dways  admitted,  but  he  ww  supposed  to  have 
borrowed  much  from  Ptolemy,  without  acknowledging  it ;  and  the  prejudices  enter- 
tained in  favour  of  a  Greek  author,  especially  of  one  who  had  been  for  so  many 
years  a  legislator  in  science,  gave  a  false  impression,  both  of  the  genius  and  the  in* 
tegrity  of  his  modem  rival.  The  work  of  Alhazen  is,  nevertheless,  in  many  respects, 
superior  to  that  of  Ptolemy,  and  in  nothing  more  than  in  the  geometry  which  it  em- 
ploys. The  problem  known  by  his  name,  to  find  the  point  in  a  spherical  speculum,  at 
which  a  ray  coming  from  one  given  point  shall  bo  reflected  to  another  given  point,  is  very 
well  resolved  in  his  book,  though  a  problem  of  so  much  difficulty,  that  Montucla  hazards 


1  Hist.  Nat,  Lib.  37.  cap.  10*  '  Seneca,  Nat.  Quest.  Lib.  i.  cap.  6. 
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the  Opinion,  that  no  Arabian  geometer  was  ever  equal  to  the  solution  of  it.  *  It  is  now 
certain,  however,  that  the  solution,  from  whatever  quarter  it  came,  was  not  borrowed 
from  Ptolemy,  in  whose  work  no  mention  is  made  of  any  such  question ;  a|id  it  may  very 
well,  be  doubted,  whether,  had  this  problem  been  proposed  to  him,  the  Greek  geometer 
would  have  appeared  to  as  much  advantage  as  the  Arabian. 

The  account  which  the  latter  gives  of  the  augmentation  of  the  diameters  of  the  hea- 
venly bodies  near  the  horizon  has  been  already  mentioned.  He  treated  also  of  the  re- 
fraction of  light  by  transparent  bodies,  and  particularly  of  the  atmospheric  refraction,  but 
.not  with  the  precision  of  Ptolemy,  whose  optical  treatise  Delambre  seems  to  think  it  pro- 
bable that  he  had  never  seen.  The  anatomical  structure  of  the  eye  was  known  to  him ; 
concerning  the  uses  of  the  different  parts  he  had  only  conjectures  to  offer ;  but  on  seeing 
single  with  two  eyes,  he  made  this  very  important  remark,  that,  when  corresponding 
parts  of  the  retina  are  affected,  we  perceive  but  one  image. 

Prolixity  and  want  of  method  are  the  faults  of  Alhazen.  Vitello,  *  a  learned  Pole, 
commented  on  his  works,  and  has  very  much  improved  their  method  and  arrangement 
in  a  treatise  published  in  1270.  He  has  also  treated  more  frilly  of  the  subject  of  re- 
fraction, and  reduced  the  results  of  his  experiments  into  the  form  of  a  table  exhibiting 
the  angles  of  refraction  corresponding  to  the  angles  of  incidence,  which  he  had  tried  in 
water  and  glass.  It  was  not,  however,  till  long  after  this  period  that  the  law  which  con- 
nects these  angles  was  discovered.  The  cause  of  refraction  appeared  to  him  to  be  the  re- 
sistance which  the  rays  suflfer  in  passing  into  the  denser  medium  of  water  or  glass,  and  one 
can  see  in  Us  reasoning  an  obscure  idea  of  the  resolution  of  forces.  He  also  treats  of  the 
rainbow,  and  remarks,  that  the  altitudes  of  the  sun  and  bow  together  always  amount  to 
4^  degrees.  He  next  considers  the  structure  of  the  eye,  of  which  he  has  given  a  toler- 
ably accurate  description,  and  proves,  as  Alhazen  had  before  done,  ^  that  vision  is  not 
performed  by  the  emission  of  rays  from  the  eye. 

Roger  Bacon,  distinguished  for  pursuing  the  path  of  true  philosophy  in  the  midst  of  an 


^  Barrow,  in  his  9tk  lecture,  says  of  this  Problem^  that  it  may  truly  be  called  dutfjur^avovf  as  hardly  any 
one  more  difficult  had  then  been  attempted  by  geometers.  He  adds,  that,  after  trying  the  analysis  in  many 
different  ways,  he  had  found  nothing  preferable  to  the  solution  of  Alhazen,  which  he  therefore  gives  only 
freed  from  the  prolixness  and  obscurity  with  which  the  original  is  chargeable.  Lectiones  Optic^e,  Sect.  9. 
p.  65,    A  very  elegant  solution  of  the  same  problem  is  given  by  Sirason,  at  the  end  of  his  Conic  Sections. 

s  The  name  of  this  author  is  commonly  written  VitelUo.  He  may  be  supposed  to  have  known  best  the 
orthography  of  his  own  name. 

^  Alhazen,  Opt.  lib.  1.  '  4 
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age  of  ignorance  and  error,  belongs  to  the  same  period  ;  and  applied  to  the  study  of  op- 
tics with  peculiar  diligence.  It  does  not  appear,  however,  that  he  added  much  to  the 
discoveries  of  Alhazen  and  Ptolemy,  with  whose  writings,  particularly  those  of  the  former^ 
he  seems  to  have  been  well  acquainted.  In  some  things  he  was  much  behind  the  Ara- 
bian optician,  as  he  sui^K)sed  with  the  ancients  that  vision  is  performed  by  rays  emitted 
fimn  the  eye.  It  must,  however,  be  allowed;  that  the  arguments  employed  on  both  sides 
of  this  question  are  so  weak  and  inconclusive,  as  very  much  to  diminish  the  merit  of  being 
right,  and  the  demerit  of  being  wrong.  What  is  most  to  the  credit  of  Bacon,  is  the  near 
approach  he  appears  to  have  made  to  the  knowledge  of  lenses,  and  their  use  in  assisting  vi- 
sion. Alhazen  had  remarked,  that  small  objects,  letters,  for  instance,  viewed  through  a 
segment  of  a  glass  sphere,  were  seen  magnified,  and  that  it  is  the  larger  segment  which 
magnifies  the  most.  The  spherical  segment  was  supposed  to  be  laid  with  its  base  on  the 
letters,  or  other  minute  objects  which  were  to  be  viewed.  Bacon  recommends  the  smaller 
segment,  and  observes,  that  the  greater,  though  it  magnify  more,  places  the  object  farther 
off  than  its  natural  position,  while  the  other  brings  it  nearer.  This  shows  sufficiently,  that 
he  knew  how  to  trace  the  progress  of  the  rays  of  light  through  a  spherical  transparent 
body,  and  understood,  what  was  the  thing  least  obvious,  how  to  determine  the  place  of  the 
image.  Smith,  in  his  Optics,  endeavours  to  show,  that  these  conclusions  were  purely 
theoretical,  and  that  Roger  Bacon  had  never  made  any  experiments  with  such  glasses, 
notwithstanding  that  he  speaks  as  if  he  had  done  so. '  This  severe  remark  proceeds 
on  some  slight  inaccuracy  in  Bacon's  description,  which,  however,  does  not  seem  suf- 
ficient to  authorize  so  harsh  a  conclusion.  The  probability  appears  rather  to  be,  as 
Molineux  supposed,  that  Bacon  had  made  experiments  with  such  glasses,  and  was  both 
practically  and  theoretically  acquainted  with  their  properties.  At  the  same  time,  it 
must  be  acknowledged,  that  his  credulity  on  many  points,  and  his  fondness  for  the 
marvellous,  which,   with  every  respect  for  his  talents,  it  is  impossible  to  deny,   take 

■ 

something  away  from  the  force  of  his  testimony,  except  when  it  is  very  expressly  given. 
However  that  may  be  in  the  present  case,  it  is  probable,  that  the  knowledge  of  the 
true  properties  of  these  glasses,  whether  it  was  theoretical  or  practical,  may  have  had  fk 
share  in  introducing  the  use  of  lenses,  and  in  the  invention  of  spectiicles,  which  took 
place  not  long  after. 

It  would  be  desirable  to  ascertain  the  exact  period  of  an  invention  of  such  singular  uti- 

^  Smith's  Optics,  Vol.  II.  Remarks,  §  7$. 
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lity  as  this  last ;  one  that  diSiises  its  advantages  so  widely,  and  that  contributes  so  much 
to  the  solace  and  comfort  of  old  age*  by  protecting  the  most  intellectual  of  the  Sjgnses 
against  the  general  progress  of  decay.  In  the  obscurity  of  a  dark  age,  careless  about  re* 
cording  discoveries  of  which  it  knew  not  the  principle  or  the  value,  a  few  iaint  traees  and 
imperfect  indications  serve  only  to  point  out  certain  limits  within  which  the  thing  sought 
for  is  contained.  Seeking  for  the  origin  of  a  discovery,  is  like  seeking  for  the  source  of  a 
liver  where  innumerable  streams  have  claims  to  the  honour,  betwe^oi  which  it  is  impos* 
^ible  to  decide,  and  where  the  only  thing  that  can  be  known  with  certainty  is  the  boun* 
dary  by  which  they  are  all  circumscribed.  *  The  reader  will  find  the  evidence  concerning 
the  invention  of  spectacles  very  fully  discussed  in  Smith's  Optics^  from  which  the  most 
probable  conclusion  is,  that  the  date  goes  back  to  the  year  1913,  and, cannot  with  any  cer- 
tainty be  traced  farther.  '^ 

The  lapse  of  more  than  two  hundred  years  brings  us  down  to  Maurdycus,  and  to  aft 
age  when  men  of  science  ceased  to  be  so  thinly  scattered  over  the  wastes  of  time.  Mau- 
tolycus,  whose  knowledge  of  the  pure  mathematics  has  been  already  mentioned,  was 
distinguished  for  his  dLiil  in  optics.  He  was  acquainted  with  the  crystalline  lens,  aad 
conceived  that  its  office  is  to  transmit  to  the  optic  nenre  the  species  of  eKtemal  ob- 
jects ;  and  in  this  process  he  does  not  consider  the  retina  as  any  way  concerned.  This 
theory,  though  so  imperfect,  led  him  nevertheless  io  form  a  right  judgment  of  thede* 
fects  of  short-sighted  and  long-sighted  eyes.  In  one  of  his  first  works,  Tkeoremaia  dc 
Lnmne  et  Umbra^  he  also  gives  an  accurate  soluticm  of  a  question  proposed  by  ArisU^le, 
viz.  why  the  light  of  the  suii,  admitted  through  a  small  hole,  and  received  on  a.  plane 
at  a  certain  distance  from  it,  always  illuminates  a  round  space,  whatever  be  tibe  figure  of 
the  hole  itself,  whereas,  through  a  large  aperture,  the  illuminated  space  has  the  figure  of 
the  aperture.  To  conceive  the  reason  of  this,  suppose  dial  the  figure  of  the  hole  is  a 
triangle  \  it  is  plain  that  at  each  angle  the  illuminated  space  will  be  terminated  by.  a  cir- 
milar  arch  of  which  the  centre  corresponds  to  the  angular  point,  and  the  radius  to  the 
angle  subtended  by  the  sun^s  semidiameter.  Thus  the  illuminated  space  is  rounded  <^  at 
the  angles ;  and  when  the  hole  is  so  small  that  the  size  of  those  roundings  bears  a  large 
proportion  to 'the  distance  of  their  centres,  the  figure  comes  near  to  a  circle,  and  may  be 
to  appearance  quite  round.     This  is  the  true  solution,  and  the  same  with  that  of  Mauro- 
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lyeus.     The  same  author  appears  also  to  haVe  observed  the  caustic  curve  formed  by  reflec- 
tieo  from  a  concave  speculum. 

A  considerable  istep  in  optical  discovery  v^as  made  at  tlm  time  by  Baptista  Porta,  a  Nea- 
politan, who  invented  the  Camera  Obscura^  about  the  year  1560,  and  described  it  in  a 
work,  entitled  Magia  Naturalis.  The  light  was  admitted  through  a  small  hole  in  the 
window-shutter  of  a  idark  room>  and  gave  ^n  inverted  picture  of  the  objects  from  which  it 
prooeeded,  on  the  opposite  wall.  A  lens  was  i^ot  employed  in  the  first  construction  of 
this:i9paratu8,  but  was  afterwards  used ;  and  Porta  went  so  far  as  to  consider  how  the  ef-* 
feet  might  be  produced  without  inversion.  He  appears  to  have  been  i(  man  of  great  in- 
gmuity ;  and  though  much  of  the  Magia  NatUralis  is  directed  to  frivolous  objects,  it  in* 
dicates  a  great  familiarity  with  experiment  and  observation.  It  is  remarkable,  that  we 
find  menticm  made  in  it  of  the  reflection  of  cohl  by  a  speculum^ '  an  experiment  which, 
of  kte,  has  drawn  so  much  attention,  and  has  been  supposed  to  be  so  entirely  new.  The 
cold  was  perceived  by  making  the  focus  fall  on  the  eye,  lyhich,  in  the  absence  of  the  thermo* 
meter,  was  perhaps  the  best  measure  of  small  variations  of  temperature.  Porta's  book  was 
extremely  popular  ;  and  when  we  find  it  quickly  translated  into  Italian,  French,  Spanish, 
a]i4.Acal»k3,'  we  see  how  much  the  love  of  science  was  now  excited,  and  what  effects  the 
art  of  printing  was  now  beginning  to  produce.  Baptista  Porta  was  a  man  of  fortune,  and 
Im  house  was  so  much  the  resort  of  the  curipi^i  and  learned  at  Naples,  that  it  awakened 
t^  jealoiisy  with  which  the  court  of  Rome  watched  the  progress  of  improvement.  How 
grievous  it  is  to  observe  the  head  oi  the  Christian  churph  in  that  and  the  succeeding 
age,  like  the  Anarch  old  in  Milton,  reigning  in  the  midst  of  darkness,  and  complain- 
ix^  of  the  .encroachments  which  the  realm  of  light  was  continually  making  on  his  ancient 
empire! 

The  constitution  of  tiie  eye,  and  the  fimotions  of  the  difibrent  parts  of  which  it  consists, 
were  not  yet  fully  understood.  Maurolycus  had  nearly  discovered  the  secret,  and  it  was  but 
a  thiut  though,  to  him,  an  impenetrable  veil,  which  still  concealed  one  important  part  of  the 
truth.  This,  veil  was  dravm  aside  by  the  Neapolitan  philosopher ;  but  the  complete  dis- 
covery of  the  truth  was  left  to  Kepler,  wht)^  to  the  glory  of  A&ding  out  the  true  laws  of 
the  planetary  system,  added  that  of  first  analyiiing  the  .v^hole -scheme  of  nature  in  the 
structure  of  the  eye.  He  perceived  the  exact  resemblance  of  this  orgaQL  .to  the.^tir^^  cJianu 
ber^  the  rays  entering  the.  pupil  being  collected  by  the  crystalUne  lens,  and  the  other  hu* 
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mours  ot  the  eye,  into  Jbcit  which  paint  on  the  retina  the  inverted  images  of  external 
objects.  By  another  step  of  the  process,  to  which  our  analysis  can  never  be  expected  to 
Extend,  the  mind  perceives  the  images  thus  formed,  and  refers  them  at  the  same  time  to 
things  without. 

It  seemed  a  great  difficulty,  that,  though  the  images  be  inverted,  the  objects  are  seen 
erect ;  but  when  it  is  considered  that  each  point  in  the  object  is  seen  in  the  direction  of 
the  line  in  which  the  light  passes  from  it  to  the  retina,  through  the  centre  of  the  eye,  it 
will  appear  that  the  upright  position  of  the  object  is  a  necessary  consequence  of  this  ar« 
rangement. 

Kepler's  discovery  is  explained  in  his  ParaUpomena  in  ViteWoneni '  (Remarks  on  the 
Optics  of  Vitello),  a  work  of  great  genius,  abounding  with  new  and  enlarged  views,  though 
mixed  occasionally  with  some  unsound  and  visionary  speculations.  This  book  appeared  ia 
1604.  In  the  next  article  we  shall  have  occasion  to  return  to  the  consideration  of  other 
parts  of  Kepler's  optical  discoveries. 

S.  From  Kepler  to  the  commencement  of  Newton's  Optical  Discoveries. 

The  rainbow  had,  from  the  earliest  times,  been  an  object  of  interest  with  those  who  bestow- 
ed attention  on  optical  appearances,  but  it  is  much  too  complicated  a  phenomenon  to  be 
easily  explained.  In  general,  however,  it  was  understood  to  arise  from  light  reflected  by 
the  drops  of  rain  falling  from  a  cloud  opposite  to  the  sun.  The  difficulty  seemed  to  be 
liow  to  account  for  the  colour,  which  is  never  produced  in  white  light,  such  as  that  of  the 
sun,  by  mere  reflection.  Maurolycus  advanced  a  considerable  step  when  he  supposed  that 
the  light  enters  the  drop,  and  acquires  colour  by  refraction ;  but  In  tracing  the  course  of 
the  ray  he  was  quite  bewildered.  Others  supposed  the  refraction  and  the  colour  to  be 
the  effect  of  one  drop,  and  the  reflection  of  another ;  so  that  two  refractions  and  one 
reflection  were  employed,  but  in  such  a*  manner  as  to  be  still  very  remote  from  the  truth. 

Antonio  de  Dominis^  Archbishop  of  Spalatro,  had  the  good  fortune  to  fall  upon  the  true 
explanation.  Having  placed  a  bottle  of  water  opposite  to  the  sun,  and  a  little  above  his 
eye,  he  saw  a  beam  of  light  issue  fit)m  the  under  side  of  the  bottle,  which  acquired  diflferent 
colours,  in  the  same  order,  and  with  the  same  brilliancy  as  in  the  rainbow,  when  the  bottle 
was  a  little  raised  or  depressed.  From  comparing  all  the  circumstances,  he  perceived  that 
the  rays  had  entered  the  bottle,  and  that,  after  two  refractions  from  the  convex  part,  and 
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a  reflection  from  the  concave,  they  were,  returned  to  the  eye  tinged  with  different  colours, 
according  to  the  angle  at  which  the  ray  had  entered.  The  rays  that  gave  the  same  colour 
made  the  same  angle  with  the  surface,  and  hence  all  the  drops  that  gave  the  same  colour 
must  be  arranged  in  a  circle,  the  centre  of  which  was  the  point  in  the  cloud  oppositic  to 
the  sun.  Thb,  though  not  a  complete  theory  of  the  rainbow,  and  though  it  left  a  great 
deal  to  occupy  the  attention,  first  of  Descartes,  and  afterwards  of  Newton,  was  perfectly 
just,  and  carried  the  explanation  as  far  as  the  principles  then  understood  allowed  it  to  go. 
The  discovery  itself  may  be  considered  as  an  anomaly  in  science,  as  it  is  one  of  a  very 
refined  and  subtle  nature,  made  by  a  man  who  has  given  no  other  indication  of  much 
scientific  sagacity  or  acuteness.  In  many  things  his  writings  show  great  ignorance  of  prin- 
ciples  of  optics  weU  known  in  his  own  time,  so  that  Boscovich,  an  excellent  judge  in  such 
matters,  has  said  of  him,  '*  homo  opticarum  rerum,  supra  id  quod  patiatur  ea  astas  imperi* 
tissimus.'^    The  book  containing  this  discovery  was  published  in  161 1. ' 

A  discovery  of  the  same  period,  but  somewhat  earlier,  will  always  be  considered  as 
among  the  most  remarkable  in  the  whole  circle  of  human  knowledge.  It  is  the  invention 
of  the  telescope,  the  work  in  which  (by  following  unconsciously  the  plan  of  nature  in  the 
formation  of  the  eye)  man  has  come  the  nearest  to  the  construction  of  a  new  organ  of 
sense.  For  this  great  invention,  in  its  original  form,  we  are  indebted  to  accident,  or 
to  the  trials  of  men  who  had  little  knowledge  of  the  principles  of  the  science  on 
which  they  were  conferring  so  great  a  favour.  A  series  of  scientific  improvements,  con- 
tinued for  more  than  two  hundred  years,  has  continually  added  to  the  perfection  of  this 
noble  instrument,  and  has  almost  entitled  science  to  consider  the  telescope  as  its  own 
production. 

It  will  readily  be  believed,  that  the  origin  of  such  an  invention  has  been  abundantly 
inquired  into.  The  result,  however,  as  is  usual  in  such  cases,  has  not  been  quite  satisfac- 
tory \  and  all  that  is  known  with  certainty  is,  that  the  honour  belongs  to  the  town  of 
Middlebuigh  in  2iealand,  and  that  the  date  is  between  the  last  ten  years  of  the  sixteenth 
century,  and  the  first  ten  of  the  seventeenth.  Two  different  workmen  belonging  to  that 
town,  Zachariah  Jans,  and  John  Lapprey,  have  testimonies  in  their  favour  between  which 
it  is  difficult  to  decide ;  the  former  goes  back  to  1590,  the  latter  comes  down  to  about 
16 10.  It  is  not  of  much  consequence  to  settle  the  priority  in  a  matter  which  is  purely 
accidental ;  yet  one  would  not  wish  to  foiget  or  mistake  the  names  of  men  whom  even 
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chance  h^d  rendered  so  great  benefactors  to  science.  What  we  know  with  certainty  is;. 
that  the  account  of  the  effect  produced  by  this  new  combination  of  glasses  being  carried 
to  Galileo  in  1610,  led  that' great  philosopher  to  the  construction  of  the  telescope,  and 
to  the  interesting  discoveries  already  enumerated.     By  what  principle  he  was  guided  to 

the  combination,  which  consists  of  one  convex  and  one  concave  lens,  he  has  not  explain^ 

« 

ed,  and  we  cannot  now  exactly  ascertain.  He  had  no  doubt  observed,  that  a  convex  lens, 
such  as  was  common  in  spectacles,  formed  images  of  objects,  which  were  distinctly  seen 
when  thrown  on  a  wall  or  on  a  screen.  He  might  observe  also,  that  if  the  image,  instead 
of  falling  on  the  screen,  were  made  to  fall  on  the  eye,  the  vision  was  confused  and  indis* 
tinct.  In  the  trials  to  remedy  this  indistinctness,  by  means  of  another  glass,  it  would  be 
found  that  a  concave  lens  succeeded  when  placed  before  the  eye,  the  eye  itself  being  also 
a  little  more  advanced  than  the  screen  had  been. 

This  instrument,  though  very  imperfect,  compared  with  those  which  have  been  since 
constructed,  gave  so  much  satisfaction,  that  it  remained  long  without  any  material  improve- 
ment. Descartes,  whose  treatise  on  Optics  was  written  near  thirty  years  after  the  invention 
bf  the  telescope,  makes  no  mention  of  any  but  such  as  is  composed  of  a  convex  object-glass, 
and  a  concave  eye-glass.  The  theory  of  it,  indeed,  was  given  by  Kepler  in  his  Dioptrics 
(I6II),  when  he  also  pointed  out  the  astronomical  telescope,  or  that  which  is  composed 
of  two  convex  lenses,  and  inverts  the  objects.  He  did  not,  however,  construct  a  telescope 
of  that  kind,  which  appears  to  have  been  first  done  by  Scheiner^  who  has  given  an  account 
of  it  in  the  Rosa  Ursina  (in  1650),  quoted  by  Montucla. ' 

'  After  the  invention  of  the  telescope,  that  of  the  microscope  was  easy ;  and  it  is  also  to 
Galileo  that  we  are  indebted  for  this  instrument,  which  discovers  an  immensity  on  the  one 
side  of  man,  scarcely  less  wonderful  than  that  which  the  telescope  discovers  on  the  other. 
The  extension  and  dhrisibility  of  matter  are  thus  rendered  to  the  natural  philosopher 
almost  as  unlimited  as  the  extension  and  the  divisibility  of  space  are  to  the  geometer. 

The  theory  of  the  telescope,  now  become  the  main  object  in  optical  science,  required 
that  the  If^w  of  refraction  should,  if  possible,  be  accurately  ascertained.  This  had  not  yet 
been  effected,  and  Kepler,  whose  Dioptrics  was  the  most  perfect  treatise  on  refraction 
which  had  yet  appeared,  had  been  unable  to  determine  the  general  principle  which  con- 
nects the  angles  of  incidence  and  refraction.  In  the  case  of  glass,  he  had  fQund  by  ex- 
periment, that  those  angles,  when  small,  are  nearly  in  the  ratio  of  three  to  two,  arid  on 
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this  hypothesis  he  had  found  the  focus  of  a  double  convex  lens,  when  the  cuirature  of 
both  sides  is  equal,  to  be  the  centre  of  curvature  of  the  side  turned  toward  the  object,-— 
a  proposition  which  is  known  to  coincide  with  experiment.  From  the  same  approxima- 
tion, he  derived  other  conclusions,  which  were  found  useful  in  practice,  in  the  cases  where 
the  angles  just  mentioned  were  very  small* 

The  discovery  of  the  true  law  of  refraction  was  the  work  of  Snellius,  the  same  mathematician 
whose  labours  concerning  the  figure  of  the  earth  were  before  mentioned.  -  In  order  to  ex- 
press this  law,  he  supposed  a  perpendicular  to  the  refracting  surface,  at  the  point  where  the 
refi'action  is  made,  and  also  another  line  parallel  to  this  perpendicular  at  any  given 
distance  from  it.  The  refracted  ray,  as  it  proceeds,  will  meet  this  parallel,  and  the  inci- 
dent ray  is  supposed  to  be  produced,  till  it  do  so  likewise.  Now,  the  general  truth  which 
Snellius  found  to  hold,  whatever  was  the  position  of  the  incident  ray,  is,  that  the  seg- 
ments of  the  refracted  ray  and  of  the  incident  ray,  intercepted  by  these  parallels,  had  al- 
ways the  same  ratio  to  one  another.  If  either  of  the  rrtedia  were  changed,  that  through 
which  the  incident  ray,  or  that  through  which  the  refracted  ray  passed,  this  ratio  would 
be  changed,  but  while  the  media  remained  the  same,  the  ratio  continued  unalterable.  It 
is  seldom  that  a  general  truth  is  seen  at  first  under  the  most  simple  aspect :  this  law  ad- 
mits of  being  more  simply  expressed,  for,  in  the  triangle  formed  by  the  two  segments  of 
the  rays,  and  by  the  parallel  which  they  intersect,  the  said  segments  have  the  same  ratio 
with  the  sinies  of  the  opposite  angles,  that  is,  with  the  sines  of  the  angles  of  incidence  and 
refraction.  The  law,  therefore,  comes  to  this,  that,  in  the  refraction  of  light,  by  the 
same  medium,  the  sine  of  the  angle  of  incidence  has  to  the  sine  of  the  angle  of  refraction 
always  4;he  same  xatio.  This  last  simplification  did  not  occur  to  Snellius ;  it  is  the  work 
of  Descartes,  and  was  first  given  in  his  Dioptrics^  in  I6S7,  where  no  mention  is  made 
of  Snellius,  and  the  law  of  refraction  appears  as  the  discovery  of  the  author.  This  na- 
turally gave  rise  to  heavy  charges  against  the  candour  and  integrity  of  the  French  philo- 
sopher.  The  work  of  Snellius.  had  never  been  published,  and  the  author  himself  was 
dead ;  but  the  proposition  just  refinred  to  had  been  communicated  to  his  friends,  and 
had  been  taught  by  his  countryman.  Professor  Hortensius,  in  his  lectures.  There  is  no 
doubt,. therefore,  that  the  discovery  was  first  made  by  Snellius,  but  whether  Descartes 
derived  it  from  him,  ot  was  himself  the  second  discoverer,  remains  undecided.  The 
question  is  one  of  those,  where  a  man's  conduct  in  a  particular  situation  can  only  be 
rightly  interpreted  from  his  general  character  and  behaviour.  If  Descartes  had  been 
uniformly  fair  and  candid  in  his  intercourse  with  others,  one  would  have  rejected  with 
disdain  a  suspicion  of  the  kind  just  mentioned.     But  the  truth  is,  that  he  appears  through- 
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chance  had  rendered  so  great  benefactors  to  science.  What  we  know  with  certainty  iff; 
that  the  account  of  the  effect  produced  by  this  new  combination  of  glasses  being  carried 
to  Galileo  in  1610,  led  that  great  philosopher  to  the  construction  of  the  telescope,  and 
to  the  interesting  discoveries  already  enumerated.  By  what  princi^e  he  was  guided  to 
the  combination,  which  consists  of  one  convex  and  one  concave  lens,  he  has  not  explain* 
ed,  and  we  cannot  now  exactly  ascertain.  He  had  no  doubt  observed,  that  a  convex  lens, 
such  as  was  common  in  speetacles,  formed  images  of  objects,  which  were  distinctly  seen 
when  thrown  on  a  wall  or  on  a  screen.  He  might  observe  also,  that  if  the  image,  instead 
of  falling  on  the  screen,  were  made  to  fall  on  the  eye,  the  vision  was  confused  and  indis* 
tinct.  In  the  trials  to  remedy  this  indistinctness,  by  means  of  another  glass,  it  would  be 
found  that  a  concave  lens  succeeded  when  placed  before  the  eye,  the  eye  itself  being  also 
a  little  more  advanced  than  the  screen  had  been. 

This  instrument,  though  very  imperfect,  compared  with  those  which  have  been  since 
constructed,  gave  so  much  satisfaction,  that  it  remained  long  without  any  material  improve- 
ment. Descartes,  whose  treatise  on  Optics  was  written  near  thirty  years  after  the  invention 
bf  the  telescope,  makes  no  mention  of  any  but  such  as  is  composed  of  a  convex  object-glass, 
and  a  concave  eye-glass.  The  theory  of  it,  indeed,  was  given  by  Kepler  in  his  Dioptrics 
(I6II),  when  he  also  pointed  out  the  astronomical  telescope,  or  that  which  is  composed 
of  two  convex  lenses,  and  inverts  the  objects.  He  did  not,  however,  construct  a  telescope 
of  that  kind,  which  appears  to  have  been  first  done  by  Schemer^  who  has  given  an  account 
of  it  in  the  Rosa  Urstna  (in  1650),  quoted  by  Montucla. ' 

After  the  invention  of  the  telescope,  that  of  the  microscope  was  easy ;  and  it  is  also  to 
Galileo  that  we  are  indebted  for  this  instrument,  which  discovers  an  immensity  on  the  one 
side  of  man,  scarcely  less  wonderful  than  that  which  the  telescope  discovers  on  the  other. 
The  extension  and  divisibility  of  matter  are  thus  rendered  to  the  natural  philosopher 
almost  as  unlimited  as  the  extension  and  the  divisibility  of  space  are  to  the  geometer. 

The  theory  of  the  telescope,  now  become  the  main  object  in  optical  science,  required 
that  the  If^w  of  refraction  should,  if  possible,  be  accurately  ascertained.  This  had  not  yet 
been  effected,  and  Kepler,  whose  Dioptrics  was  the  most  perfect  treatise  on  refraction 
which  had  yet  appeared,  had  been  unable  to  determine  the  general  principle  which  con- 
nects the  angles  of  incidence  and  refraction.  In  the  case  of  glass,  he  had  fQund  by  ex- 
periment, that  those  angles,  when  small,  are  nearly  in  the  ratio  of  three  to  two,  arid  on 
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this  hypothesis  he  had  found  the  focus  of  a  double  convex  lens,  when  the  curvature  of 
both  sides  is  equal,  to  be  the  centre  of  curvature  of  the  side  turned  toward  the  object,-— 
a  proposition  which  is  known  to  coincide  with  experiment.  From  the  same  approxima- 
tion, he  derived  other  conclusions,  which  were  found  useful  in  practice,  in  the  cases  where 
the  angles  just  mentioned  were  very  smaU. 

The  discovery  of  the  true  law  of  refraction  was  the  work  of  Snellius,  the  same  mathematician 
whose  labours  concerning  the  figure  of  the  earth  were  before  mentioned.  -  In  order  to  ex- 
press this  law,  he  supposed  a  perpendicular  to  the  refracting  surface,  at  the  point  where  the 
refraction  is  made,  and  also  another  line  parallel  to  this  perpendicular  at  any  given 
distance  from  it.  The  refracted  ray,  as  it  proceeds,  will  meet  this  parallel,  and  the  inci- 
dent ray  is  supposed  to  be  produced,  till  it  do  so  likewise.  Now,  the  general  truth  which 
Snellius  found  to  hold,  whatever  was  the  position  of  the  incident  ray,  is,  that  the  s^- 
ments  of  the  refracted  ray  and  of  the  incident  ray,  intercepted  by  these  parallels,  had  al- 
ways the  same  ratio  to  one  another.  If  either  of  the  media  were  changed,  that  through 
which  the  incident  ray,  or  that  through  which  the  refracted  ray  passed,  this  ratio  would 
be  changed,  but  while  the  media  remained  the  same,  the  ratio  continued  unalterable.  It 
is  seldom  that  a  general  truth  is  seen  at  first  under  the  most  simple  aspect :  this  law  ad- 
mits of  beii^  more  simply  expressed,  for,  in  the  triangle  formed  by  the  two  segments  of 
the  rays,  and  by  the  parallel  which  they  intersect,  the  said  segments  have  the  same  ratio 
with  the  singes  of  the  opposite  angles,  that  is,  with  the  sines  of  the  angles  of  incidence  and 
refraction.  The  law,  therefore,  comes  to  this,  that,  in  the  refraction  of  light,  by  the 
same  medium,  the  sine  of  the  angle  of  incidence  has  to  the  sine  of  the  angle  of  refraction 
always  4;he  same  ratio.  This  last  simplification  did  not  occur  to  Snellius  ;  it  is  the  work 
of  Descartes,  and  was  first  given  hi  his  Dioptrics^  in  I6d7»  where  no  mention  is  made 
of  Snellius,  and  die  law  of  refraction  appears  as  the  discovery  of  the  author.  This  na- 
turally gave  rise  to  heavy  charges  against  the  candour  and  integrity  of  the  French  philo- 
sopher.  The  work  of  Snellius.  had  never  been  published,  and  the  author  himself  was 
dead ;  but  the  proposition  just  referred  to  had  been  communicated  to  his  friends,  and 
had  been  taught  by  his  countryman,  Professor  Hortensius,  in  his  lectures.  There  is  no 
doubt,. therefore,  that  the  discovery  was  first  made  by  Snellius,  but  whether  Descartes 
derived  it  from  him,  or  was  himself  the  second  discoverer,  remains  undecided.  The 
question  is  one  of  those,  where  a  man's  conduct  in  a  particular  situation  can  only  be 
rightly  interpreted  from  his  general  character  and  behaviour.  If  Descartes  had  been 
uniformly  fair  and  candid  in  his  intercourse  with  others,  one  would  have  rejected  with 
disdain  a  suspicion  of  the  kind  just  mentioned.     But  the  truth  is,  that  he  appears  through- 

DtSS.  U.  FART  I.  ^ 


120  SECONB  DISSERTATION. 

cbaiice  h^d  rendered  so  great  benefactors  to  science.  What  we  know  with  certainty  is;, 
that  the  account  of  the  effect  produced  by  this  new  combination  of  glasses  being  carried 
to  Galileo  in  1610,  led  that  great  philosopher  to  the  construction  of  the  teleseope,  aiid 
to  the  interesting  discoveries  already  enumerated.  By  what  principle  he  was  guided  to 
the  combination,  which  consists  of  one  convex  and  one  concave  lens,  he  has  not  expkuiw 
ed,  and  we  cannot  now  exactly  ascertain.  He  had  no  doubt  observed,  that  a  convex  lens, 
such  as  was  common  in  spectacles,  formed  images  of  objects,  which  were  distinctly  seen 
when  thrown  on  a  wall  or  on  a  screen.  He  might  observe  also,  that  if  the  image,  instead^ 
of  falling  on  the  screen,  were  made  to  fall  on  the  eye,  the  vision  was  confused  and  indis- 
tinct.  In  the  trials  to  remedy  this  indistinctness,  by  means  of  another  glass,  it  would  be 
found  that  a  concave  lens  succeeded  when  placed  before  the  eye,  the  eye  itself  being  also 
a  little  more  advanced  than  the  screen  had  been. 

This  instrument,  though  very  imperfect,  compared  with  those  which  have  been  since 

* 

constructed,  gave  so  much  satisfaction,  that  it  remained  long  without  any  material  improve- 
ment. Descartes,  whose  treatise  on  Optics  was  written  near  thirty  years  afler  the  invention 
df  the  telescope,  makes  no  mention  of  any  but  such  as  is  composed  of  a  convex  object-glass, 

s  • 

and  a  concave  eye-glass.  The  theory  of  it,  indeed,  was  given  by  Kepler  in  his  Dioptrics 
(I6II),  when  he  also  pointed  out  the  astronomical  telescope,  or  that  which  is  composed 
of  two  convex  lenses,  and  inverts  the  objects.  He  did  not,  however,  construct  a  telescope 
of  that  kind,  which  appears  to  have  been  first  done  by  Schemer^  who  has  given  an  account 
of  it  in  the  Rosa  Ursina  (in  1650),  quoted  by  Montucla. ' 

*  After  the  invention  of  the  telescope,  that  of  the  microscope  was  easy ;  and  it  is  also  to 
GaUled  that  we  are  indebted  for  this  instrument,  which  discovers  an  immensity  on  the  one 
side  of  man,  scarcely  less  wonderful  than  that  which  the  telescope  discovers  on  the  other. 
The  extension  and  divisibility  of  matter  are  thus  rendered  to  the  natural  philosopher 
almost  as  unlimited  as  the  extension  and  the  divisibility  of  space  are  to  the  geometer. 

The  theory  of  the  telescope,  now  become  the  main  object  in  optical  science,  required 
that  the  If^w  of  refraction  should,  if  possible,  be  accurately  ascertained.  This  had  not  yet 
been  effected,  and  Kepler,  whose  Dioptrics  was  the  most  perfect  treatise  on  refraction 
which  had  yet  appeared,  had  been  unable  to  determine  the  general  principle  which  con- 
nects the  angleis  of  incidence  and  refraction.  In  the  case  of  glass,  he  had  fqund  by  ex- 
periment, that  those  angles,  when  small,  are  nearly  in  the  ratio  of  three  to  two,  aiid  on 
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this  hypothesis  he  had  found  the  focus  of  a  double  convex  lens,  when  the  curvature  of 
both  sides  is  equal,  to  be  the  centre  of  curvature  of  the  side  turned  toward  the  object,-— 
a  proposition  which  is  known  to  coincide  with  experiment.  From  the  same  approxima- 
tion, he  derived  other  conclusions,  which  were  found  useful  in  practice,  in  the  cases  where 
the  angles  just  mentioned  were  very  small. 

The  discovery  of  the  true  law  of  refraction  was  the  work  of  Snellius,  the  same  mathematician 
whose  labours  concerning  the  figure  of  the  earth  were  before  mentioned.  -  In  order  to  ex- 
press this  law,  he  supposed  a  perpendicular  to  the  refracting  surface,  at  the  point  where  the 
refi'action  is  made,  and  also  another  line  parallel  to  this  perpendicular  at  any  given 
distance  from  it.  The  refracted  ray,  as  it  proceeds,  will  meet  this  parallel,  and  the  inci- 
dent ray  is  supposed  to  be  produced,  till  it  do  so  likewise.  Now,  the  general  truth  which 
Snellius  found  to  hold,  whatever  was  the  position  of  the  incident  ray,  is,  that  the  seg- 
ments of  the  refracted  ray  and  of  the  incident  ray,  intercepted  by  these  parallels,  had  al- 
ways the  same  ratio  to  one  another.  If  either  of  the  media  were  changed,  that  through 
which  the  incident  ray,  or  that  through  which  the  refracted  ray  passed,  this  ratio  would 
be  changed,  but  while  the  media  remained  the  same,  the  ratio  continued  unalterable.  It 
is  seldom  that  a  general  truth  is  seen  at  first  under  the  most  simple  aspect :  this  law  ad- 
mits of  beii^  more  simply  expressed,  f(Mr,  in  the  triangle  formed  by  the  two  segments  of 
the  rays,  and  by  the  parallel  which  they  intersect,  the  said  segments  have  the  same  ratio 
with  the  singes  of  the  opposite  angles,  that  is,  with  the  sines  of  the  angles  of  incidence  and 
refraction.  The  law,  therefore,  comes  to  this,  that,  in  the  refraction  of  light,  by  the 
same  medium,  the  sine  of  the  angle  of  incidence  has  to  the  sine  of  the  angle  of  refraction 
always  4;he  same  ratio.  This  last  simplification  did  not  occur  to  Snellius ;  it  is  the  work 
of  Descartes,  and  was  first  given  in  his  Dioptrics^  in  16S7»  where  no  mention  is  made 
of  Snellius,  and  die  law  of  refraction  appears  as  the  discovery  of  the  author.  This  na- 
turally gave  rise  to  heavy  charges  against  the  candour  and  integrity  of  the  French  philo- 
sopher.  The  work  of  Snellius.  had  never  been  published,  and  the  author  himself  was 
idead ;  but  the  proposition  just  referred  to  had  been  communicated  to  his  friends,  and 
had  been  taught  by  his  countryman.  Professor  Hortensius,  in  his  lectures.  There  is  no 
doubt,. therefore,  that  the  discovery  was  first  made  by  Snellius,  but  whether  Descartes 
derived  it  from  him,  or  was  himself  the  second  discoverer,  remains  undecided.  The 
question  is  one  of  those,  where  a  man's  conduct  in  a  particular  situation  can  only  be 
rightly  interpreted  from  his  general  character  and  behaviour.  If  Descartes  had  been 
uniformly  fair  and  candid  in  his  intercourse  with  others,  one  would  have  rejected  with 
disdain  a  suspicion  of  the  kind  just  mentioned.     But  the  truth  is,  that  he  appears  through- 
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chance  had  rendered  so  great  benefactors  to  science.  What  we  know  with  certainty  is; 
that  the  account  of  the  effect  produced  by  this  new  combination  of  glasses  being  carried 
to  Galileo  in  1610,  led  that  great  philosopher  to  the  construction  of  the  telescope,  and 
to  the  interesting  discoveries  already  enumerated.  By  what  principle  he  was  guided  to 
the  combination,  which  consists  of  one  convex  and  one  concave  lens,  he  has  not  expltttt«» 
ed,  and  we  cannot  now  exactly  ascertain.  He  had  no  doubt  observed,  that  a  convex  lens, 
such  as  was  common  in  spectacles,  formed  images  of  objects,  which  were  distinctly  seen 
when  thrown  on  a  wall  or  on  a  screen.  He  might  observe  also,  that  if  the  image,  instead, 
of  falling  on  the  screen,  were  made  to  fall  on  the  eye,  the  vision  was  confused  and  indis^ 
tinct.  In  the  trials  to  remedy  this  indistinctness,  by  means  of  another  glass,  it  would  be 
found  that  a  concave  lens  succeeded  when  placed  before  the  eye,  the  eye  itself  being  also 
a  little  more  advanced  than  the  screen  had  been. 

This  instrument,  though  very  imperfect,  compared  with  those  which  have  been  since 
constructed,  gave  so  much  satisfaction,  that  it  remained  long  without  any  material  improve- 
ment. Descartes,  whose  treatise  on  Optics  was  written  near  thirty  years  after  the  invention 
6f  the  telescope,  makes  no  mention  of  any  but  such  as  is  composed  of  a  convex  object-glass, 
and  a  concave  eye-glass.  The  theory  of  it,  indeed,  was  given  by  Kepler  in  his  Dioptrics 
(l6ll),  when  he  also  pointed  out  the  astronomical  telescope,  or  that  which  is  composed 
of  two  convex  lenses,  and  inverts  the  objects.  He  did  not,  however,  construct  a  telescope 
of  that  kind,  which  appears  to  have  been  first  done  by  Schemer^  who  has  given  an  account 
of  it  in  the  Rosa  Ursina  (in  1650),  quoted  by  Montucla. ' 

After  the  invention  of  the  telescope,  that  of  the  microscope  was  easy ;  and  it  is  also  to 
Galileo  that  we  are  indebted  for  this  instrument,  which  discovers  an  immensity  on  the  one 
side  of  man,  scarcely  less  wonderful  than  that  which  the  telescope  discovers  on  the  other. 
The  extension  and  divisibility  of  matter  are  thus  rendered  to  the  natural  philosopher 
almost  as  unlimited  as  the  extension  and  the  divisibility  of  space  are  to  the  geometer. 

The  theory  of  the  telescope,  now  become  the  main  object  in  optical  science,  required 
that  the  If^w  of  refraction  should,  if  possible,  be  accurately  ascertained.  This  had  not  yet 
been  effected,  and  Kepler,  whose  Dioptrics  was  the  most  perfect  treatise  on  refraction 
which  had  yet  appeared,  had  been  unable  to  determine  the  general  principle  which  con- 
nects the  angles  of  incidence  and  refraction.  In  the  case  of  glass,  he  had  fqund  by  ex- 
periment, that  those  angles,  when  small,  are  nearly  in  the  ratio  of  three  to  two,  arid  on 
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this  hypothesis  he  had  found  the  focus  of  a  double  convex  lens,  when  the  curvature  of 
both  sides  is  equal,  to  be  the  centre  of  curvature  of  the  side  turned  toward  the  object,-— 
a  proposition  which  is  known  to  coincide  with  fsxperiment.  From  the  same  approxima- 
tion, he  derived  other  conclusions,  which  were  found  useful  in  practice,  in  the  cases  where 
the  angles  just  mentioned  were  very  small. 

The  discovery  of  the  true  law  of  refraction  was  the  work  of  Snellius,  the  same  mathematician 
whose  labours  concerning  the  figure  of  the  earth  were  before  mentioned.  -  In  order  to  ex- 
press this  law,  he  supposed  a  perpendicular  to  the  refracting  surface,  at  the  point  where  the 
refraction  is  made,  and  also  another  line  parallel  to  this  perpendicular  at  any  given 
distance  from  it.  The  refracted  ray,  as  it  proceeds,  will  meet  this  parallel,  and  the  inci- 
dent ray  is  supposed  to  be  produced,  till  it  do  so  likewise.  Now,  the  general  truth  which 
Snellius  found  to  hold,  whatever  was  the  position  of  the  incident  ray,  is,  that  the  si^- 
ments  of  the  refracted  ray  and  of  the  incident  ray,  intercepted  by  these  parallels,  had  al- 
ways the  same  ratio  to  one  another.  If  either  of  the  media  were  changed,  that  through 
which  the  incident  ray,  or  that  through  which  the  refracted  ray  passed,  this  ratio  would 
be  changed,  but  while  the  media  remained  the  same,  the  ratio  continued  unalterable.  It 
is  seldom  that  a  general  truth  is  seen  at  first  under  the  most  simple  aspect :  this  law  ad- 
mits of  being  more  simply  expressed,  for,  in  the  triangle  formed  by  the  two  segments  of 
the  rays,  and  by  the  parallel  which  they  intersect,  the  said  segments  have  the  same  ratio 
with  the  singes  of  the  opposite  angles,  that  is,  with  the  sines  of  the  angles  of  incidence  and 
refraction.  The  law,  therefore,  comes  to  this,  that,  in  the  refraction  of  light,  by  the 
same  medium,  the  sine  of  the  angle  of  incidence  has  to  the  sine  of  the  angle  of  refraction 
always  4;he  same  ratio.  This  last  simplification  did  not  occur  to  Snellius ;  it  is  the  work 
of  Descartes,  and  was  first  given  in  his  Dioptrics^  in  I6d7»  where  no  mention  is  made 
of  Snellius,  and  die  law  of  refraction  appears  as  the  discovery  of  the  author.  This  na- 
turally gave  rise  to  heavy  charges  against  the  candour  and  integrity  of  the  French  philo- 
sopher.  The  work  of  SneUius.  had  never  been  published,  and  the  author  himself  was 
dead ;  but  the  proposition  just  referred  to  had  been  communicated  to  his  friends,  and 
had  been  taught  by  his  countryman.  Professor  Hortensius,  in  his  lectures.  There  is  no 
doubt,. therefore,  that  the  discovery  was  first  made  by  Snellius,  but  whether  Descartes 
derived  it  from  him,  or  was  himself  the  second  discoverer,  remains  undecided.  The 
question  is  one  of  those,  where  a  man's  conduct  in  a  particular  situation  can  only  be 
rightly  interpreted  from  his  general  character  and  behaviour.  If  Descartes  had  been 
uniformly  fair  and  candid  in  his  intercourse  with  others,  one  would  have  rejected  with 
disdain  a  suspicion  of  the  kind  just  mentioned.     But  the  truth  is,  that  he  appears  through- 
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chance  h^d  rendered  so  great  benefactors  to  science.  What  we  know  with  certainty  ia^ 
that  the  account  of  the  effect  produced  by  this  new  combination  of  glasses  being  carried 
to  Galileo  in  1610,  led  that  great  philosopher  to  the  construction  of  the  telescope,  aiid 
to  the  interesting  discoveries  already  enumerated.  By  what  principle  he  was  guided  to 
the  combination,  which  consists  of  one  convex  and  one  concave  lens,  he  has  not  explain^ 
ed,  and  we  cannot  now  exactly  ascertain.  He  had  no  doubt  observed,  that  a  convex  lens, 
such  as  was  common  in  spectacles,  formed  images  of  objects,  which  were  distinctly  seen 
when  thrown  on  a  wall  or  on  a  screen.  He  might  observe  also,  that  if  the  image,  instead 
of  falling  on  the  screen,  were  made  to  fall  on  the  eye,  the  vision  was  confused  and  india- 
tinct.  In  the  trials  to  remedy  this  indistinctness,  by  means  of  another  glass,  it  would  be 
found  that  a  concave  lens  succeeded  when  placed  before  the  eye,  the  eye  itself  being  also 

•  r 

a  little  more  advanced  than  the  screen  had  been. 

This  instrument,  though  very  imperfect,  compared  with  those  which  have  been  since 
constructed,  gave  so  much  satisfaction,  that  it  remained  long  without  any  material  improve- 
ment. Descartes,  whose  treatise  on  Optics  was  written  near  thirty  years  afler  the  invention 
df  the  telescope,  makes  no  mention  of  any  but  such  as  is  composed  of  a  convex  object-glass, 
and  a  concave  eye-glass.  The  theory  of  it,  indeed,  was  given  by  Kepler  in  his  Dioptrics 
(I6II),  when  he  also  pointed  out  the  astronomical  telescope,  or  that  which  is  composed 
of  two  convex  lenses,  and  inverts  the  objects.  He  did  not,  however,  construct  a  telescope 
of  that  kind,  which  appears  to  have  been  first  done  by  Schemer^  who  has  given  an  account 
of  it  in  the  Rosa  Ursina  (in  1650),  quoted  by  Montucla. ' 

Afler  the  invention  of  the  telescope,  that  of  the  microscope  was  easy ;  and  it  is  also  to 
Galileo  that  we  are  indebted  for  this  instrument,  which  discovers  an  immensity  on  the  one 
side  of  man,  scarcely  less  wonderful  than  that  which  the  telescope  discovers  on  the  other. 
The  extension  and  divisibility  of  matter  are  thus  rendered  to  the  natural  philosopher 
almost  as  unlimited  as  the  extension  and  the  divisibility  of  space  are  to  the  geometer. 

The  theory  of  the  telescope,  now  become  the  main  object  in  optical  science,  required 
that  the  If^w  of  refraction  should,  if  possible,  be  accurately  ascertained.  This  had  not  yet 
been  effected,  and  Kepler,  whose  Dioptrics  was  the  most  perfect  treatise  on  refraction 
which  had  yet  appeared,  had  been  unable  to  determine  the  general  principle  which  con- 
nects the  angles  of  incidence  and  refraction.  In  the  case  of  glass,  he  had  fqund  by  ex- 
periment, that  those  angles,  when  small,  are  nearly  in  the  ratio  of  three  to  two,  arid  on 
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this  hypothesis  he  had  found  the  focus  of  a  double  convex  lens,  when  the  curvature  of 
both  sides  is  equal,  to  be  the  centre  of  curvature  of  the  side  turned  toward  the  object,-— 
a  proposition  which  is  known  to  coincide  with  experiment.  From  the  same  approxima- 
tion, he  derived  other  conclusions,  which  were  found  useful  in  practice,  in  the  cases  where 
the  angles  just  mentioned  were  very  small. 

The  discovery  of  the  true  law  of  refraction  was  the  work  of  Snellius,  the  same  mathematician 
whose  labours  concerning  the  figure  of  the  earth  were  before  mentioned.  -  In  order  to  ex- 
press this  law,  he  supposed  a  perpendicular  to  the  refracting  surface,  at  the  point  where  the 
refraction  is  made,  and  also  another  line  parallel  to  this  perpendicular  at  any  given 
distance  from  it.  The  refracted  ray,  as  it  proceeds,  will  meet  this  parallel,  and  the  inci- 
dent ray  is  supposed  to  be  produced,  till  it  do  so  likewise.  Now,  the  general  truth  which 
Snellius  found  to  hold,  whatever  was  the  position  of  the  incident  ray,  is,  that  the  s^- 
ments  of  the  refracted  ray  and  of  the  incident  ray,  intercepted  by  these  parallels,  had  al- 
ways the  same  ratio  to  one  another.  If  either  of  the  media  were  changed,  that  through 
which  the  incident  ray,  or  that  through  which  the  refracted  ray  passed,  this  ratio  would 
be  changed,  but  while  the  media  remained  the  same,  the  ratio  continued  unalterable.  It 
is  seldom  that  a  general  truth  is  seen  at  first  under  the  most  simple  aspect :  this  law  ad- 
mits of  being  more  simply  expressed,  for,  in  the  triangle  formed  by  the  two  segments  of 
the  rays,  and  by  the  parallel  which  they  intersect,  the  said  segments  have  the  same  ratio 
with  the  singes  of  the  opposite  angles,  that  is,  with  the  sines  of  the  angles  of  incidence  and 
refraction.  The  law,  therefore,  comes  to  this,  that,  in  the  refraction  of  light,  by  the 
same  medium,  the  sine  of  the  angle  of  incidence  has  to  the  sine  of  the  angle  of  refraction 
always  .the  same  ratio.  This  last  simplification  did  not  occur  to  Snellius ;  it  is  the  work 
of  Descartes,  and  was  first  given  in  his  Dioptrics^  in  1637)  where  no  mention  is  made 
of  Snellius,  and  die  law  of  refraction  appears  as  the  discovery  of  the  author.  This  na- 
turally gave  rise  to  heavy  chains  against  the  candour  and  integrity  of  the  French  philo- 
sopher.  The  work  of  Snellius.  had  never  been  published,  and  the  author  himself  was 
idead ;  but  the  proposition  just  referred  to  had  been  communicated  to  his  friends,  and 
had  been  taught  by  his  countryman.  Professor  Hortensius,  in  his  lectures.  There  is  no 
doubt,. therefore,  that  the  discovery  was  first  made  by  Snellius,  but  whether  Descartes 
derived  it  from  him,  or  was  himself  the  second  discoverer,  remains  undecided.  The 
question  is  one  of  those,  where  a  man's  conduct  in  a  particular  situation  can  only  be 
rightly  interpreted  from  his  general  character  and  behaviour.  If  Descartes  had  been 
uniformly  fiur  and  candid  in  his  intercourse  with  others,  one  would  have  rejected  with 
disdain  a  suspicion  of  the  kind  just  mentioned.     But  the  truth  is,  that  he  appears  through- 
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out  a  jealous  and  suspicious  man,  always  inclined  to  depress  and  conceal  the  merit  of 
others.  In  speaking  of  the  inventor  of  the  telescope,  he  has  told  minutely  all  that  is 
due  to  accident,  but  has  passed  carefully  over  all  that  proceeded  from  design,  and  has 
incurred  the  reproach  of  relating  the  origin  of  that  instrument,  without  mentioning  the 
name  of  Galileo.  In  the  same  manner,  he  omits  to  speak  of  the  discoveries  of  K^er,  so 
nearly  connected  with  his  own ;  and  in  treating  of  the  rainbow,  he  has  made  no  mention 
of  Antonio  de  Dominis.  It  is  impossible  that  all  this  should  not  produce  an  unfavour* 
able  impression,  and  hence  it  is,  that  even  the  warmest  admirers  of  Descartes  do  not'  pre* 
tend  th^  his  conduct  toward  Snellius  can  be  comjJetely  justified. 

Descartes  would  have  conceived  his  philosophy  to  be  disgraced  if  it  had  borrowed 
any  general  principle  from  experience,  and  he  therefore  derived,  or  a£^ted  to  derive, 
the  law  of  refraction  from  reasoning  or  from  theory.  'In  this  reasoning,  there  were  so 
many  arbitrary  suppositions  concerning  the  nature  of  light,  and  the  action  of  transpa* 
reiit  bodies,  that  no  confidence  can  be  placed  in  the  conclusions  deduced  from  it.  It  k 
indeed  quite  evident,  that,  independently  of  experiment,  Descartes  himself  could  have 
put  no  trust  in  it,  and  it  is  impossible  not  to  feel  how  much  more  it  would  have  been 
for  the  credit  df  that  philosopher  to  have  fairly  confessed  that  the  knowledge  of  the  law 
was  from  experiment,  «nd  that  the  business  of  theory  was  to  deduce  from  thence  some  in* 
ferences  with  respect  to  the  constitution  of  light  and  of  transparent  bodies.  This  I  c(MI* 
ceive  to  be  the  true  method  of  philosophizing,  but  it  is  the  reverse  of  that  which  Descartes 
pursued  on  all  occasions. 

The  weakness  of  his  reasoning  was  perceived  and  attacked  by  Format,  who,  at  A» 
same  time,  was  not  very  fortunate  in  the  theory  which  he  proposed  to  substitute  fiEM*  that 
of  his  rival*  The  latter  had  laid  it  down  as  certain,  that  light,  of  which  he  su{^Mised 
the  velocity  infinite,  or  the  propagation  instantaneous,  meets^  with  less  obstraction  in 
dense  than  in  rare  bodies,  for  which  reason,  it  is  refraeted  toward  the  peipesdicular,  in 
passing  from  the  latter  into  the  former.  This  seemed  to  Fermat  a  very  improbable 
supposition,  and  he  conceived  the  contrary  to  be  true,  viz.  that  light  in  rare  bodies 
has  less  obstruction,  and  moves  with  greater  velocity  than  in  dense  bodies.  On  this 
supposition,  and  appealing,  not  to  physical,  but  to  final  causes,  Fermat  imagined  to 
himself  that  he  could  deduce  the  true  law  of  refraction.  He  conceived  it  to  be  a  Act 
that  light  moves  always  between  two  points,  so  as  to  go  from  the  one  to  the  other  in 
the  least  time  possible.  Hence,  in  order  to  pass  from  a  given  point  in  a  rarer  medium 
where  it  moves  faster,  to  a  given  point  in  a  denser  medium  where  it  moves  slower,  so 
that  the  time  may  be  a  minimum^  it  must  continue  longer  in  the  foimer  medium  Aan 
if  it  held  a  rectilineal  course,  and  the  iiending  of  its  path,  on  entermg  the  latter,  will 
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therefore  be  toward  die  peipendieular.  On  instituting  the  calculus,  according  to  his 
own  doctrine  of  maxima  and  rnimma^  Format  found,  to  his  surprise,  that  the  path  of  the 
ray  must  be  such,  that  the  sines  of  the  angles  of  incidence  and  refraction  have  a  constant 
ratio  to  one  another.  Thus  did  these  philosophers,  setting  out  from  suppositions  en- 
tirely contrary,  and  following  routes  which  only  agreed  in  being  quite  unphilosophical 
«id  arbitrary,  arrive,  by  a  very  unexpected  coincidence,  at  the  same  conclusion.  Fermat 
cpiUd  no  longer  deny  the  law  of  refraction,  as  laid  down  by  Descartes,  but  he  was  less 
than  ever  dusposed  to  admit  th^  justness  of  his  reasoning. 

Descartes  proceeded  from  this  to  a  problem  which,  though  suggested  by  optical  con- 
siderations, was  purely,  geometriotl,  and  in  which  his  researches  wei*e  completely  success- 
ful.    It  was  well  known,  that,  in  the  (ffdinary  cases  of  refraction  by  spherical  and  other 
surfaces,  the  rays  are  not  collected  into  one  point,  but  have  their  foci  spread  over  a  cer- 
tain surface,  the  sections  of  which  are  the  curves  called  caustic  curves,  and  that  the  focus 
of  opticians  is  only  a  point  in  this  surface,  where  the  rays  are  more  condensed,  and,  of 
course,  the  illumination  more  intense  than  in  other  parts  of  it.     It  is  plain,  however,  that 
if  refraction  is  to  be  employed,  either  for  the  purpose  of  producing  light  or  heat,  it  would 
be  a  great  advantage  to  have  all  the  rays  which  come  from  the  same  point  of  an  object 
united  accurately,  afler  refraction,  in  the  same  point  of  the  image.     This  gave  rise  to  an 
inquiry  into  the  figure  which  the  superficies,  separating  two  transparent  media  of  diflferent 
jrefracting  powers,  must  have,  in  order  that  all  the  rays  divergii^  from  a  given  point 
iiiigfat,.by  refraction  at  the  said  superficies,  be  made  to  converge  to  another  given  point* ' 
The  jiroblem  was  resolved  by  Descartes  in  its  full  extent ;  and  he  proved,  that  the  curves, 
{iroper :  for  g€9ierating  such  superficies  by  their  revolution,  are  all  comprehended  under 
one  general  character,  viz.  that  there  are  always  two  given  points,  from  which,  if  straight 
lines  be  drawn  to  any  point  in  the  curve,  the  one  of  these,  plus  or  minus,  that  which  has 
a  given  ratio  to  .the  other,  is  equal  to  a  given  line* 

It  is  evident,  when  the  given  ratio  here  mentioned  is  a  ratio  of  equality,  that  the  curve 
is  a  oenic  section,  and  thetwo  givep  points  its. two  foci.  The  curves,  in  general,  are  of 
the  fourth. or  the  secmd  order,  and  have  been  distinguished  by  the  name  of  the  ovals  of 
Descartes* 

From  this  very  ingenious  investigation  no  practical  result  of  advantage  in  the  con- 
atruction  of  lenses  has  been. derived.  The  mechanical  difficulties  of  working  a  super- 
&cm  into  any  figure  hut  a  spherical  one  are  so  great,  that,  notwithstanding  all  the  ef- 
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forts  of  Descartes  himself,  and  of  many  of  his  followers,  they  have  never  been  overcome, 
so  that  the  great  improvements  in  optical  instruments  have  arisen  in  a  quartei:  entirely 
different. 

Descartes  gave  also  a  full  explanation  of  the  rainbow, '  as  far  as  colour  was  not  concern- 
ed, a  part  61  the  problem  which  remained  for  Newton  to  resolve.  The  path  of  the  ray 
was  traced,  and  the  angles  of  the  incident  ray,  with  that  which  emerges  after  two  refrac- 
tions and  one  reflection,  was  accurately  determined.  Descartes  paid  little  attention-  to 
those  who  had  gone  before  him,  and,  as  already  remarked,  never  once  mentioned  the 
Archbishop  of  Spalatro.  Like  Aristotle,  he  seems  to  have  formed  the  design  of  cutting 
off  the  memory  of  all  his  predecessors,  but  the  invention  of  printing  had  made  this  a  far 
more  hopeless  undertaking  than  it  was  in  the  days  of  the  Greek  philosopher. 

After  the  publication  of  the  Dioptrics  of  Descartes,  in  1657>  a  considerable  interval 
took  place,  during  which  optics,  and  indeed  science  in  general,  made  but  little  progress, 
till  the  Optica  Promota  of  James  Gregory,  in  1663,  seemed  to  put  them  again  in  motion. 
The  author  of  this  work,  a  profound  and  inventive  geometer,  had  applied  diligently  to 
the  study  of  optics  and  the  improvement  of  optical  instruments.  The  Optica  Promota 
embraced  several  new  inquiries  concerning  the  illumination  and  distinctness  of  the 
images  formed  in  the  foci  of  lenses,  and  contained  an  account  of  the  Reflecting  Telescope 
still  known  by  the  name  of  its  author.  The  consideration  which  suggested  this  instrument 
was  the  imperfection  of  the  images  formed  by  spherical  lenses,  in  consequence  of  which, 
they  are  not  in  plane,  but  in  curved  surfaces.  The  desire  of  removing  this  imperfection 
led  Gregory  to  substitute  reflection  for  refraction  in  the  construction  of  telescopes  ;  and 
by  this  means,  while  he  was  seeking  to  remedy  a  small  evil,  he  provided  the  means  of 
avoiding  a  much  greater  one,  with  which  he  wa&4iot  yet  acquainted,  viz.  that  which  arises 
from  the  unequal  refrangibility  of  light.  The  attention  of  Newton  was  about  the  Mme 
time  drawn  to  the  same  object,  but  with  a  perfect  knowledge  of  the  defect  which  he  want- 
ed to  remove.  Gregory  thought  it  necessary  that  the  specula  should  be  of  a  parabolic 
figure ;  and  the  execution  proved  so  diflScult,  that  the  instrument,  during  his  own  life, 
was  never  brought  to  any  perfection.  The  specula  were  afterwards  constructed  of  the 
ordinary  spherical  form,  and  the  Gregorian  telescope,  till  the  time  of  Dr  Herschel,  was 
more  in  use  than  the  Newtonian. 

Gregory  was  professor  of  mathematics  at  St  Andrews,  and  afterwards  for  a  short  time 
at  Edinburgh.     His  writings  strongly  mark  the  imperfect  intercourse  which  subsisted  at 

^  MeteoruiD;  capt  Svum. 
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that  time  between  this  country  and  the  Continent.  Though  the  Optics  of  Descartes  had 
been  published  twenty-five  years,  Gregory  had  not  lieard  of  *  the  discovery  of  the  law  of 
refraction,  and  had  found  it  out  only  by  his  own  efforts  ; — ^happy  in  being  able,  by  the  fer- 
tility of  his  genius,  to  supply  the  defects  of  an  insulated  and  remote  situation. 

A  course  of  lectures  on  optics,  delivered  at  Cambridge  in  1668,  by  Dr  Barrow,  and 
published  in  the  year  following,  treated,of  ell  the  more  difficult  questions  which  had  oc- 
curred in  that  state  of  the  science,  with  th6  acuteness  and  depth  which  are  found  in  all 
the  writings  of  that  geometer.  This  work  contains  some  new  views  in  optics,  and  a  great 
deal  of  profound  mathematical  discussion. 

About  this  time  Grimaldi,  a  learned  Jesuit,  the  companion  of  Riccioli,  in  his  astronomic 
cal  labours,  made  known  some  optical  phenomena  which  had  hitherto  escaped  observation. 
They  respected  the  action  of  bodies  on  light,  and  when  compared-  with  reflection  and  re- 
fraction, might  be  called,  in  the  language  of  Bacon's  philosophy,  crepuscular  instances, 
indicating  an  action  of  the  same  kind,  but  much  weaker  and  less  perceptible.  Having 
stretched  a  hair  across  a  sun-beam,  admitted  through  a  hole  in  the  window-shutter  of  a 
dark  chamber,  he  was  surprised  to  find  the  shadow  much  larger  than  the  natural  diver- 
gence of  the  rays  could  have  led  him  to  expect.  Other  facts  of  the  same  kind  made 
known  the  general  law  of  the  diffraction  or  inflejnon  of  light,  and  showed  that  the  rays 
are  acted  on  by  bodies,  and  turned  out  of  their  rectilineal  course,  even  when  not  in  con- 
tact, but  at  a  measurable  distance  from  the  surfafces  or  edges  of  such  bodies.  Grimaldi 
gave  an  account  of  those  facts  in  a  treatise  printed  at  Bologna  in  1665. ' 

Optics,  as  indeed  all  the  branches  of  natural  philosophy,  have  great  obligations  to  Huy* 
gens.  The  former  was  among  the  first  scientific  objects  which  occupied  his  mind  j  and 
his  Dioptrics^  though  a  posthumous  work,  is  most  of  it  the  composition  of  his  early  youth» 
It  is  written  with  great  perspicuity  and  precision,  and  is  said  to  have  been  a  favourite  book 
with  Newton  himself.  Though  beginmng  from  the  first  elements,  it  contains  a  full  de- 
velopement  of  the  matters  of  greatest  difficulty  in  the  construction  of  telescopes,  particu- 
larly in  what  concerns  the  indistinctness  arising  from  the  imperfect  foci  into  which  rays 
are  united  by  spherical  lenses  ;  and  rules  are  deduced  for  constructing  telescopes,  which, 
though  of  different  sizes,  shall  have  the  same  degree  oi  distinctness,  illumination,  &c. 
Huygens  was  besides  a  practical  optician ;  he  polished  lenses,  and  constructed  telescopes 
with  his  own  hands,  and  some  of  his  object-glasses  were  of  the  enormous  focal  distance  of 
130  feet.     To  his  Dioptrics  is  added  a  valuable  treatise  De  Formandis  Vitris. 
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In  the  history  of  optics,  particular  att^iition  is  due  to  his  theory  of  light,  which,  was  first 
communicated  to  the  Academy  of  Scieifcos  of  Paris,  in  I67S,  and  afiterwards  published, 
with  enlargements,  in  1690.  ^ 

Light,  according  to  this  ii^nious  system,  consists  in  certain  undulations  commiuii- 
cated  by  luminous  bodies  to  the  etherial  'fluid  which  fills  all  space.  Tins  fluid  is  composed 
of  the  most  subtle  matter,  is  highly  ekstic,  and  the  undulations  are  propagated  through  it 
with  great  velocity  in  spherical  superficies  proceeding  from  a  centre.  Light,  in  this  view 
of  it,  differs  from  that  of  the  Cartesian  system,  which  is  supposed  to  be  without  elasticity, 
and  to  convey  impressions  instantaneously,  as  a  staff  does  from  the  object  it  touches  to  the 
hand  which  holds  it. 

It  is  not,  however,  in  this  general  view,  that  the  ingenuity  of  the  theory  appears,  but  in 
its  application  to  explain  the  equality  of  the  angles  of  incidence  and  reflection  ;  and,  most 
of  all,  the  constant  ratio  which  subsists  between  the  sines  of  the  angles  of  incidence  and  of 
refraction.  Few  things  are  to  be  met  with  more  simjde  and  b^mtiiUl  than  this  last  appli- 
cation of  the  theory ;  but  that  which  is  most  remarkable  of  all  is,  the  use  made  of  it  to  ex* 
plain  the  double  refraction  of  Iceland  crystal*  This  crystiJ,  whidi  is  no  other  than  the 
calcareous  spar  of  mineralogists,  has  not  only  the  pMperty  of  refracting  light  in  the  usual 
manner  of  glass,  water,  and  other  traniq>arent  bodies,  but  it  has  also  another  power  of  re- 
fraction, by  which  even  the  rays  faUii^  perpendicularly  on  the  surface  of  the  crystal  are 
turned'  out  of  their  course,  so  that  a  double  image  is  formed  of  all  objects  seen  through 
these  crystals.  This  property  belongs  not  only  to  calcareous  spar,  but,  in  a  greater  or  less 
degree,  to  idl  substances  which  are  both  crystallised  and  transpar^it. 

The  common  refruction  is  expired  by  Huygens,  on  the  supposition,  that  the  undula- 
tibns  in '  the  luminous  fluid  are-  propagated  in  the  form  of  spherical  waves.  The  dtnhie  re- 
fraeCion  is  explained  on  the  supposition,  that- the  undulitions  of  light,  in  pasnng  through 
the  calcareous  spar,  assume  a  sphermdal  form  ;  and  this  hypothesis,  though  it  does  not  ap- 
ffty  with  the  same  simplicity  as  the  former,  yet  admits  of  such  precision,  that  a  ppopoidon 
of  the  axes  of  the  spheroids  may  be  'assigned,  Whieh  will  account  for  the  precise  qoanti^ 
of  the  extraordinary  refraction,  tad  for  idl  the  phenomena  d^ndent  on  it,  whidi  Huy* 
gens  bad  studied  with  great  cafe,  and  had  reduced  to  the  smallest  number  of  general  hcts. 
TbBt  these  spheroidal  undulations  actuaUjr  exist,  be  would,  after  all,  be  a  bold  theorist 
who^hottld  ttffirm  ;  but  that  the  supposition  of  their  existence  is  an  accurate  expressioa 


^  Traite  de  la  Luniiere.     Leyd.  l6[)0. 
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of  the  phenomena  of  double  refraction,  cannot  be  doubted.  When  one  enunciates  the  hy* 
pothesifl  of  the  spheroidal  undulations^  he,  in  fact,  expresses  in  a  single  sentence  all  the 
phenomena  of  double  refraction.  The  hypothesis  is  therefore  the  means  of  representing 
these  phenomena,  and  the  laws  which  they  obey,  to  the  imagination  or  the  understanding, 
and  there  is,  perhaps,  no  theory  in  optics,  and  but  very  few  in  natural  philosophy,  of  which 
more  can  be  said.  Theory,  therefore,  in  this  instance,  is  merely  to  be  regarded  as  the  ex» 
pression  of  a  general  law,  and  in  that  light,  I  think,  it  is  considered  by  La  Place. 

To  carry  the  theory  of  Huygens  farther,  and  to  render  it  quite  satisfactx>ry^  a  reason 
ought  to  be  assigned  why  the  undulations  of  the  luminous  fluid  are  spheroidal  in  the  case 
of  crystals,  and  spherical  ui  all  other  cases.  This  would  be  to  render  the  generalization 
more  complete ;  and  till  that  is  done,  and  a  connection  clearly  established  between  the 
structure  of  crystallized  bodies,  and  the  property  of  double  refraction,  the  theory  will  re- 
main imperfect.  The  attention  which  at  present  is  given  to  this  most  singular  and  inter- 
esting branch  of  optics,  and  the  great  number  of  new  phenomena  observed  and  classed 
under  the  head  of  the  Polarisation  qf  Lights  make  it  almost  certain  that  this  object  will 
be  either  speedily  accomplished,  or  that  science  has  here  reached  one  of  the  immoveable 
barriers  by  which  the  circle  of  human  knowledge  is  to  be  for  ever  circumscribed. 
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IN  Modern  Geography^  the  ^h  great  division  of 
the  Earth's  su&ce.  A  systematic  classification 
in  geography  is  as  necessary  to  enable  us  to  form 
dear  and  comprehensive  views  of  its  objects,  as  it  is 
in  botany,  mineralogy,  geology,  or  any  other  depart- 
ment of  physical  science,  though  inca^peble  of  beinff 
brought  to  the  same  degree  of  perfection.  The  rapid 
progress  made,  during  the  last  fifty  years  of  die  past 
century,  in  the  discovery  of  those  almost  innumer- 
able  Islands  that  are  scattered  over  the  three  great 
oceans,  the  Indian,  the  Southern,  and  the  Pacific, 
peopled  by  various  races  of  human  beings,  difier- 
mg  in  their  features,  manners,  dispositions,  and  lan- 
guage, forcibly  demanded  some  such  systematic  ar- 
rangement; otherwise,  as  the  President  De  Brosses 
has  observed,  ^  The  sight  would  be  dazzled  and 
confounded,  if  care  were  not  exerted  to  relieve  it, 
and  fix  its  attrition  by  divisions  marked  firom  dis- 
tance to  distance." 

It  was  this  learned  and  very  intelligent  writer 
who  first  suggested,  that  all  the  Lands  and  Islands  in 
the  Austral  world  should  be  divided  into  three  por- 
tions, corresponding  with  the  three  great  Oceans,  the 
Indian  or  Ethiopic,  the  Atlantic,  and  the  PadBc; 
those  in  the  Indian  Ocean,  and  to  the  south  of  Asia, 
to  be  named  Auttralasia  ;  those  in  the  two  Pacifies, 
Irom  the  multitude  of  Islands,  Poh^nesia  (a  name  first 
used,  we  believe,  bv  De  Barros),  and  those  in  the 
Atlantic,  to  the  south  of  Cape  Horn,  tifA  the  Cape  of 
Good  Hope,  Magellantca.  The  last,  however,  be- 
came unnecessary,  as  soon  as  it  was  ascertained,  that 
the  Terra  AustraiU  incogitUa  had  no  existence.  Some 
idea  may  be  formed  of  the  rapid  progress  made  in 
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maritime  ([eogranh]^  even  within  the  last  fifty  years,  AwtrtlsiHu 
and  of  its  unperfection  previous  to  that  period,  when^ 
it  is  stated,  Uiat,  in  the  year  1770,  the  enlightened 
and  industriouf  hydrographer,  the  late  A  lexander  Dal« 
rymple,  asserted  that  the  great  stmthem  continent  was 
not  then  a  matter  cidUcoveryf  for  diat  it  had  been 
seen  on  the  west  by  Tasman  in  1642,  and  on  the 
east  by  Juan  Fernandez,  above  half  a  century  before; 
adding,  without  an^  doubt  or  hesitation,  that  **  the 
countries  intermediate,  equal  in  extent  to  all  the 
civilized  part  of  Asia,  from  Turkey  to  China  inclu- 
sive, still  remain  unexplored."  Nay^  more,  **  that  it 
extended  from  80®  south  to  the  pole,  and  that  the 
number  of  its  inhabitants  was  probably  more  than 
fifty  millions.''  All  these  facts  he  discovers  in  the 
Spanish  and  Portuguese  voyages  in  the  South  Pacific 
Ocean.    (Historical  Collections.) 

The  two  divisions  of  Australasia  and  Polynesia  will 
be  found  to  comprehend,  with  sufficient  convenience, 
all  those  Islands,  that  cannot  with  propriety  be  re* 
ferred  to  any  of  the  four  continents  of  the  Globe. 
Nor  is  there  any.difficulty  in  drawing  the  line  of  se* 
paration  between  those  two  divisions ;  tbouffh  it  isT 
not  quite  so  easy  to  mark  the  distinct  bouncbry  be- 
tween the  Australasian  and  the  Asiatic  Islands,  where 
they  melt  into  each  other^  about  the  Equator,  at  the 
noith-west  extremity  of  Pif  ua  or  New  Guinea.  In 
^  geographical  view,  the  small  Islands  of  Wav- 
giou,  Salwatty,  Batanta,  Mysol,  and  Tiroorlaut,  ou^^t 
strictly  to  belong  to  Australasia ;  but  peopled,  as  they 
are,  by  Asiatics  of  the  Malay  tribe,  and  under  the 
infiuence  of  the  Dutch  Islandis,  it  may,  perhaps,  be 
ipore  proper,  in  a  moral  and  political  pomt  of  view, 
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Aosiralasia.^  to  consider  them  as  belonging  to  the  Asiatic  Islands; 
'  more  particularly,  as  we  shall  then  have  all  the  Aus- 
tralasian population,  with  very  few  exceptions,  mark- 
ed with  the  African  or  Negro  character.  But,  in 
fact,  all  geographical  divisions  are  and  must  be  to  a 
certain  degree  arbitrary. 

If,  then,  we  take  the  equator  as  the  northern 
boundary  from  the  132^  to  the  175^  of  east  longitude; 
continue  a  line  on  the  latter  meridian  to  the  55th 
parallel  (bending  a  little  to  take  in  New  Zealand) 
for  the  eastern  ;  another  line  along  the  same  parallel 
to  the  6^^  of  east  longitude  for  the  southern ;  and  a 
slanting  line  to  the  point  on  the.  efufttor  firom  which 
we  set  out,  so  as  to  include  Kcrgueleofsp^d,  an4 
pass  on  the  eastern  sides  of  Timorlaut,  Ceram,  Mysol, 
and  Salwatty,  for  the  westeni  boundary; — those  lines 
will  circumscribe  the  whole  of  the  Australasian 
Islands.  We  have  included  the  uninhabited  Islands 
^of  Kerguelen,  and  St  Paul  and  Amsterdam,  because 
they  cannot  properly  be  considered  as  Afjricap  Islands ; 
though  arraogedf  we  believe^  under  thkt  division  by 
Pinkerton :  they  are  of  less  importance  to  geogra- 
phy than  to  geology. 

Australasia,  then,  may  be  subdivided  into  the  fol- 
lowing Groups  and  Islands : 

1.  Notasia,  or  New  Holland. 

%•  Van  Dleman*s  land. 

S.  Papua,  or  New  Guinea. 

^i  New  Britain,  New  Ireland,  and  neighbouring 
Islands. 

5.  Solomon's  Islands. 

6«  New  Hebrides. 

7*  New  Caledonia. 

S.  New  Zealand,  and  Isles  to  the  southward. 

9.  Kerguelen's  Islands,  or  Islands  of  Desolation. 
10*  St  Paul  and  Amsterdam. 
1 1  •  Numerous  reefs  and  Islets  of  Coral  scattered  over 
the  Australasian  Sea. 


Mew  Hoi 
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I.  The  fir^t  attempt  to  explore  this  Island,  which, 
from  its  size,  may  be  considered  as  the  fifth  continent 
of  the  earth,  is  unquestionably  due  to  the  Dutch ; 
for,  although  some  part  of  the  northern  coast  may 
have  been  seen  by  the  early  navigators  of  Spain  and 
Portugal,  there  is  no  direct  testimony  in  favour  of 
such  discovery.    Tliere  are  two  charts  in  the  British 
Museum  which  belonged  to  the  Harleian  Collection^ 
Qne  French,  without  date,  which  was  probably  the 
original,  and  the  other  English, apparently  a  copy ;  the 
latter  is  dedicated  to  the  King  of  England,  and  bears 
date  1542  ;  in  both  of  these  charts  is  mariced  down 
an  extensive  tract  of  country  to  the  southward  of 
Progren  of  the  Moluccas,  under  the  name  of  Great  Java,  agree- 
Discover}',  jng  more  nearfy  with  the  position  and  extent  of  New 
Holland  than  any  other  land.     The  form  given  to 
the  north-west  part  of  the  coast  approaches  nearest 
to  the  truth,  a  part,  indeed,  which  may  have  been 
seen  by  these  early  navigators  in  their  return  from  the 
Moluccas,  long  before  the  date  of  the  English  chart. 
It  is  a  singular  coincidence  in  geographical  nomen- 
clature, that  on  the  east  coast  of  the  French  chart, 
something  like  a  Botanif  Bay  should  be  designated 
under  the  name  of  Coste  des  Herbaiges,    The  Abb^ 
Provost,  in  the  Histoire  Generale  des  Voyages^  and 
the  President  De  Brosses^  in  his  Histoire  des  Navi* 


gations  aux  Terres  Australest  are  not  very  happy  in  Aastreiaiia. 
advancing  a  claim  in  favour  of  Paulovier  de  Gonne- 
ville,  a  French  Captain,  to  the  discovery  of  this  Terra 
Austrdis  in  1504.  It  was  the  coast  of  Madagascar 
upon  which  Gonneville,  as  is  evident  by  theur  own 
accounts,  was  driven. 

The  best  and  most  authentic  abstract  of  the  Dutch 
discoveries,  on  the  coasU  of  New  Holland,  is  con- 
tained in  the  instructions  given  by  the  Governor- 
General  of  Batavia  to  Commodore  Abel  Janzen 
Tasman,  and  published  by  Mr  Dalrymple  in  his 
Collection  concerning  Papua.     From  this  document, 
.  it  jpl^s,  that  the  Dutch  government  of  Bantam,  in 
'v^^^  diin)atchecl  the  Duyf  hen  yacht  to  explore  the 
Islands  of  New  Guinea.  Returning  to  the  southward, 
along  the  Islands  on  the  northern  side  of  Torres' 
Strait,  she  came  to  that  part  of  the  Great  South 
Land^  which  is  now  called.  Cape  York ;  but  dl  these 
lands  were  then  thought  to  be  connected,  and  to 
form  the  southern  coast  of  New  Guinea.     "  Thus," 
MBiyB  Captain  Flinders,  **  without  being  conscious 
of  It,  the  commander  of  the  Duyf  hen  made  the  first 
authenticated  discovery  of  any  part  of  the  Great 
South  Land  J   about  the  month   of  March    1606«" 
About  the  same  place,  and  in  the  same  year,  Torres, 
a  Spanish  navigator,  being  second  in  command  to 
Fernandez  de  Quiros,  saw  the  Terra  Australisy  but 
had  as  little  knowledge  of  the  nature  of  his  discove- 
ry as  the  commander  of  the  Duyf  hen.     He  passed 
the  strait,  however,  which  divides  this  Terra  Austram 
lis  from  New  Guinea,  whose  existence  was  not  ge- 
nerally known  till  1770,  when  it  was  again  discover- 
ed  and  passed  by  our  great  circumnavigator  Captain 
Cook.     Of  this,  and  his  other  discoveries,  Torres 
addressed  an  account  to  the  King  of  Spain;  and,  as 
it  afterwards  appeared,  had  taken  the  precaution  to 
lodge  a  copy  of  it  in  the  archives  of  Manilla ;  for, 
when  that  ci^y  was  surrendered  to  the  British  forces 
in  1762,  Mr  Dalrymple  snatdied  from  oblivion  this 
interesting  document  of  early  discovery ;  and.  as  a 
just  tribute  to  the  enterprising  Spanidi  navigator,  he 
gave  to  this  passage  the  name  of  Torres  Strait,  by 
which  it  is  now  universally  known. 

In  1617  the  Dutch  sent  a  second  expedition,  but 
**  with  little  success  ;*'  the  journals  of  which  were  lost. 
In  1625,  the  yachts  Pera  and  Amheim  were   dis- 
patched from  Amboyna,  under  the  command  o£  Jan 
Carstens,  who,  with  eight  of  the  Amheim's  ci^w, 
was  treacherously  murdered  by  the  natives  of  New 
Guinea ;  but  the  vessels  prosecuted  the  voyage,  and 
discovered  the  great  Islands  Amheim  and  the  Spult. 
The  Arnheim  returned  to  Amboyna ;  the  Pera  per- 
sisted, and  ran  along  the  west  coast  of  New  Guinea, 
aS  they  thought,  but  it  was  New  Holland,  to  Cape 
Keer-veer,  or  Turn-again,  and  from  thence  explored 
the  coast  farther  southward,  as  far  as  17^  to  Staten 
River.     '<  In  this  discovery  were  found  everywhere 
shallow  water  and  barren  coasts.  Islands  altogether 
thinly  pecoled  by  divers  cruel,  poorf  and  brutal  na- 
tions; and  of  very  little  use  to  the  (Dutch  East  In- 
dia) Company." 

The  next  expedition  sent  by  the  Dutch  was  from 
Banda  in  the  year  16^6,  when  Gerrit  Tomaz  Pool 
proceeded  with  the  yachts  Klein  Amsterdam,  and 
Wesel,  and  nearly  at  Uie  same  place,  on  the  coast  of 
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AnstftUttia.  Neir  GuiDeay  met  fthe  lame  fitte  which  had  befallen 
Carstexifi ;  but  the  supercargo,  Plcterson,  continued 
the  voyage,  and  discovered  the  coast  of  Arnheim,  or 
Van  Dieman's  land,  in  11"^  south,  and  sailed  along 
the  shore  120  miles,  without  seeing,  any  inhabitants* 

Abel  Jansen  Tasman  sailed  on  a  second  voyage 
of  discovery  from  Batavia  in  l644,  but  no  account 
of  this  voyage  was  ever  made  public,  nor  is  it  known 
to  exist.  .No  chart  bearing  his  name  is  now  known, 
but  there  is  little  doubt  that  the  north-west  coast 
of  New  Holland  was  first  explored  by  him ;  and  it 
is  singular  enough,  that  Dampier  should  say  he 
had  Tasman's  chart  of  it.  Tasman  is  also  supposed 
to  have  sailed  round  the  Gulf  of  Carpentaria,  an 
opinion  which  Captain  Flinders  considers  to  be 
Strengthened,  from  the  names  of  Tasman,  of  the  go- 
vernor-general, and  of  two  of  the  council,  who  sign- 
ed  his  instructions,  being  applied  to  places  at  the 
head  of  the  gulf,  as  well  as  that  of  Maria,  the  go- 
vernor's daughter,  to  whom  Tasman  is  said  to  have 
been  attached.  Tasman  had  sailed,  on  a  former 
voyage,  from  Batavia  in  1 642,  for  the  Mauritius; 
from  hence  steering  south  and  eastward  upon  dis- 
covery, he  fell  in  with  land,  to  which  he  gave  the 
name  of  Anthony  Van  Dieman^s  Land,  in  honour  of 
the  governor-general,  "  our  master,'*  he  adds,  ^*  who 
sent  us  out  to  make  discoveries." 

The  last  voyage  undertaken  by  the  Dutch,  for  the 
discovery  of  Terra  Ausiralis,  was  in  1705,  when 
three  Dutch  vessels  were  sent  frofn  Timor,  "  with 
orders  to  explore  the  north  coast  of  New  Holland 
better  than  it  had  been  done  before."  The  account, 
however,  given  by  the  President  De  Brosses  is  so 
vague  and  imperfect,  that. very  little  satisfactory  in- 
formation is  to  be  obtained  from  it.  It  is  on  the  west 
coast  that  the  Dutch  appear  to  have  been  most  suc- 
cessful. Jn  Tasman's  instructions  it  is  stated,  that 
"  in  the  years  l6i6,  l6l8,  l6ig,  and  1622,  the  west 
coast  of  this  great  unknown  southland,  from  35^  to 
.82^  south  latitude,  was  discovered  by  outward  bound 
ships,  and  among  them,  by  the  ship  EndragtJ*  Dirk 
Hartog  commanded  this  ship,  and  seems  to  have 
made  the  coast  in  latitude  about  26^°  south,  and  to 
have  sailed  northward,  along  it,  to  about  23^  ;  giving 
the  name  of  Landt  van  Endragt  to  the  coast  so  dis- 
covered ;  and  that  of  Dirk  Hartog's  road  (called  af- 
terwards Sharks  Bay  by  Dampier)  to  an  Inlet  on 
the  coast,  a  little  to  the  southward  of  25®.  A  plate 
of  tin  was  found  in  1697,  and  again  seen  by  Baudin  in 
1601,  on  one  of  the  Islands  which  forms  the  road- 
stead, bearing  an  inscription  that  the  ship  Endragt  of 
Amsterdam  arrived  there  on  the  25th  October  l6l6. 
After  this  several  outward  bound  ships  fell  in,  by  ac- 
.cident,  with  different  parts  of  this  coast. 

The  Dutch  made  little  progress  in  any  other  part 
of  the  extensive  coasts  of  New  Hdland.  The  in- 
structions to  Tasman  say,  *'  In  the  year  l627>  the 
south  coast  of  the  Great  South  Land  was  accidentally 
discovered  by  the  ship  the  Guldee  Zeepard,  outward 
bound  from  fatherland,  for  the  space  of  1000  miles." 
fVom  the  circumstance  of  this  ship  having  on  board 
Pieter  Nuyts,  who  was  sent  from  Batavia  as  ambas- 
sador to  Japan,  and  afterwards  appointed  governor 
of  Formosa,  the  name  of  Nuyts*  Land  was  given  to 
this  long  range  of  coast. 


The  first  English  navigator  who  appears  to  have  Aiwtrslagit. 
seen  any  part  of  New  Holland,  b  the  celebrat- 
ed William  Dampier,  who,  in  his  buccaneering 
voyage  round  the  world,  in  January  1668,  touched 
at  the  north-west  coast,  for  the  purposes  of  careening 
his  vessel  and  procuring  refreshments.  He  made 
the  land  in  latitude  l6^  15',  and  ran  along  the  shore 
to  the  north-east,  till  he  came  to  a  bay  or  opening 
fit  for  the  purpose.  In  l699i  Dampier,  a  second 
time,  visited  the  north-western  coast  of  this  Terra 
AustraliSi  being  now  legitimately  employed  in  mak« 
ing  discovery,  in  his  Majesty's  ship  the  Roebuck. 
Of  this  part  of  the  coast  little  more  is  yet  known 
than  what  has  been  described  by  Dampier. 

It  was  lefl  for  our  celebrated  navigator,  Captain 
Cook,  to  complete  the  grand  outline  of  the  fifth 
continent  of  the  world.  The  reign  of  George  III. 
will  ever  be  distinguished  for  the  liberal  principles 
on  which  voyages  of  discovery  were  undertaken,  and 
their  results  communicated  to  the  world.  The  En« 
deavour  was  fitted  out  to  observe,  at  Tahett6,  the 
transit  of  Venus  over  the  sun's  disk ;  on  her  return, 
in  1770,  Captain,  then  Lieutenant  Cook,  explored 
the  whole  east  coast  of  the  Terra  Australis  incognita^ 
from  Cape  Howe  to  Cape  York,  not  minutely  enter- 
ing into  the  details  of  every  part,  which  would  have 
been  impossible,  but  laying  down  a  correct  general 
outline.  "  He  reaped,"  says  Captain  Flinders,  '^  the 
harvest  of  discovery,  but  the  gleanings  of  the  field 
remained  to  be  gathered."  In  his  passage  through 
Endeavour's  Strait,  between  Cape  York  and  the 
Prince  of  Wales'  Islands,  he  not  only  cleared  up 
the  doubt  which  till  then  existed,  of  the  actual  se- 
paration of  Terra  Australis  from  Neno  Guinea,  but,  by 
his  accurate  observations,  enabled  geographers  to 
assign  something  like  a  true  place  to  the  former  dis- 
coveries of  the  Dutch  in  these  parts. 

In  1 777  Captain  Cook,  in  the  Resolution  and  !>»- 
covery,  visited  Van  Dieman's  Land ;  but  as  Captain 
Furneaux,  in  hb  Majesty's  ship  Adventure,  had  pre- 
ceded him  four  years,  and  Tasman  and  Marlon  had 
examined  the  coast,  little  was  here  supposed  to  re- 
main for  discovery,  except  in  detail.  It  was  long 
subsequent  to  Furneaux's  visit,  that  Van  Dieman's 
Land  was  ascertained  to  be  an  Island  ;  a  discovery 
which  may  have  been  retarded  by  that  officer  having 
given  an  opinion,  ''  that  there  is  no  strait  between 
New  Holland  and  Van  Dieman's  Land,  but  a  very 
deep  bay."  The  existence  of  such'  a  strait  was  how- 
ever still  suspected,  but  the  various  attempts  to  ascer- 
tain it,  without  success,  by  different  navigators  from 
both  sides  of  the  coast,  seemed  to  have  decided  the 
question  in  the  negative,  when  Mr  Bass,  surgeon  of 
the  Reliance,  having  observed,  as  he  ran  down  the  east 
coast  in  an  open  whale  boat,  that  a  heavy  swell  rolled 
in  from  the  westward,  was  satisfied  in  his  own  mind 
that  such  a  swell  could  proceed  only  from  the  great 
.  Southern  Ocean.  To  ascertain  whether  this  was  the 
fact,  was  a  point  of  great  importance  to  the  new  co- 
lony on  the  eastern  coast ;  and  for  this  purpose  Mr 
Flinders,  together  with  Mr  Bass,  were  sent  on  this 
service  in  a  small  decked  boat;— at  the  end  of 
three  months,  they  returned  to  Port  Jackson,  with 
an  interesting  account  of  the  survey  of  the  coasts  of 
Van  Dieman's  Land,  which  they  had  completely  cir« 
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Anstralafia.  cumnavigatedi  and  thus  confirmed  the  conjecture  of 
'^  ^  Mr  Bass,  whose  name  the  strait  deservedly  bears. 

The  French  are  entitled  to  the  honour  of  some  par- 
tial  discovtries  on  Terra  Australis*  Captain  Marion 
was  dispatched  in  the  year  1772  from  the  Isle  of 
France  with  two  ship«y  the  Mascarin  and  Marquis 
de  CasirieSf  on  a  voyage  of  discovery,  one  of  the 
objects  of  which  was  that  of  the  supposed  southern 
continent.  He  touched  at  Van  Dieman's  Land, 
quarrelled  with  the  natives,  and  finding  no  fresh  wa- 
ter, and  the  weather  being  stormy,  he  set  sail  for 
New  Zealandi  having  added  very  little  to  the  prior 
discoveries  of  Tasman. 

In  the  year  17d2»  Rear- Admiral  D'Entrecasteaux^ 
having  been  sent  out  with  two  ships,  La  Recherche 
and  UEtperancey  in  search  of  the  unfortunate  La 
Perouse,  made  the  south  coast  of  New  Holland, 
which  he  explored  as  far  as  the  Termination  Island 
of  Vancouver,  the  deficiencies  of  whose  chart  he 
was  able  to  supply,  by  the  state  of  the  weather  per- 
mitting him  to  keep  the  coast  closer  on  board  Uian 
the  English  navigator  had  been  able  to  do.     Ter- 
mination Island  was  found  to  be  the  first  of  a  large 
group   laid  down   by  Nuyts,   whose  accuracy   is 
praised  by  the  Admiral,  he  having  found  "  the  lati- 
tude of  Foint  Leuwen  and  of  the  coast  of  Nuyts^ 
Land  laid  down  with  an  exactness  surprising  for  the 
remote  period  in  which  they  had  been  discovered.** 
This  liberal  acknowledgment  did  not,  however,  pre- 
vent him  from  giving  to  the  group  of  Islands,  which 
he  only  saw,  but  did  not  survey,  tne  name  of  Archi" 
pelde  la  Recherche.    But  the  most  important  dis- 
covery of  D'Entrecasteaux  was  an  inlet  on  the 
south  coast  of  Van  Dieman*s  Land,  which  was  found 
to  be  the  entrance  into  a  fine  navisable  channel, 
running  more  than  thirty  miles  to  we  northward, 
and  there  communicating  with  Storm  Bay ;  contain- 
ing a  series  of  exceUent  harbours,  or  rather  one  con- 
tinued harbour  the  wh6le  way,  from  beginning  to 
end.    "  The  jcharte,*'  says  Captain  Flinders,  <'  of  the 
bays,  ports,  and  arms  of  the  sea,  at  the  south-easi 
end  of  Van  Dieman*s  Land,  constructed,  in  this  ex- 
pedition, by  Monsieurs  Beautemps,  Beaupr6,  and  as- 
sistants, appear  to  combine  scientific  accuracy  and 
minuteness  of  detail,  with  an  uncommon  degree  of 
neatness  in  the  execution.    They  contain  some  of 
the  finest  specimens  of  marine  surve3ring,  perhaps, 
ever  nuule  in  a  new  country." 

In  1800,  Captain  Baudin  was  sent  out  with  two 
armed  vessels,  Le  Ge<^aphi  and  Le  Naiuraliste^ 
on  a  vo3rage  of  discovery  nominallpr  round  the  tvorld^ 
but  actually,  as  apppars  from  his  instructions,  to 
examine  every  part  of  the  coasts  of  {New  Hol- 
land and  Van  Dieman's  Land.  The  first  volume  of 
the  account  of  this  voyage  was  published  by  M. 
Peron,  one  of  the  naturalists,  in  1807 ;  the  second 
never  appeared.  All  the  old  names  of  the  capes, 
bays,  inlets,  and  islands,  were  unblushingly  changed 
to  those  of  Napoleon,  his  family,  hiis  marshals,  and 
members  of  the  Institute ;  and  to  900  leagues  of  the 
southern  coast,  comprdiending  all  the  discoveries 
of  Nuyts,  Vancouver,  D'Entrecasteaux,  Flinders, 
Bass,  and  Grant,  was  given  the  general  name  of 
Terre  Napokon,  while  not  50  leagues  of  real  dis- 
covery were  efiected,  which  had  not  been  anticipat- 


• 

ed  by  Captain  Flindiers;  wh6,  after  lorihg  his  Aip^Aintniluia. 
and  proceeding  homewards,  was  scstoddously  detain-  * 
ed  as  a  prisoner  in  the  Isle  of  France,  *'to  give 
time  for  the  previous  publication  pf  the  voyage  of 
M.  Baudin,  to  prepossess  the  world,  tlutt  it  was  to 
the  French  nation  only  the  complete  discovery  and 
examination  of  the  south  coast  of  Austmlia  was 
due." 

Captain  Flinders,  however,  uliimatcTy  triumphed. 
After  an  unjust  and  cruel  captivity  of  seven  years,  he 
arrived  in  England  m  1810,  and  in  1814  published  his 
discoveries  in  two  volumes,  acconmanied  with  an  atlas 
of  charts,  which  may  be  held  fohh  as  models  in  man* 
time  surveying.  At  this  time,  not  a  single  diart  of 
coast,  bay,  or  island,  of  Captam  Baudin's  discoveries 
had  appeared,  though  shortly  afterwards,  an  atlas 
was  published  by  Freycinet,  the  first  lieutenant,  difw 
fering  in  their  form  and  structure  very  little  from 
those  of  Captain  Flinders,  but  bearing  the  names  re- 
corded iirM.  Peron*s  first  volum^.  Thefrx>ntispiec6 
to  this  atlas  afibrds  an  instance  of  that  almost  Impious 
adulation  which  Buonaparte  was  in  the  habit  of  re^ 
ceiving  from  his  slaves.  An  ei^e^  having  an  N  within 
it,  darts  its  raVs  through  a  dark  cloud  overshadowing  a 
Globe  with  the  southern  pole  uppeAnost,  on  ^tdi  is 
drawn  the  outline  of  New  Holland,  with  this  inscrip^ 
tion,  ^' Fulget  et  .ipso.*' 

It  is  to  Ci^tatn  Flinders  that  we  dwe  the  comple- 
tion in  detail  of  the  survey  of  the  coasts  of  New  Hoi-  • 
land,  with  the  exception  of  the  west  ]fod  north-west 
coasts,  which  he  wa^  prevented  from  accomplishing 
by  the  loss  of  his  ship.  Dampier  had  said,  in  anchor- 
ing near  the  south  end  of  De  Witt's  Land,  behmd 
Rosemary  Island,  which  was  one  of  an  extensive 
cluster,    ''  by  the  tides  I  met  with  a  while  after- 
wards, I  had  a  strong  suspicion  that  there  might 
be  a  kind  of  archipelago  or  Islands,  and  a  passage    - 
possibly  to  the  south  of  New  Holland  and  New 
Guinea,  into  the  Great  South  Sea  eastward ;"  but 
whether  it  might  be  a  channel  or  strait,  or  the  mouili 
of  a  huge  river,  he  seems  not  to  have  ntfade  tip  his 
mind.    Vlaming  saw  an  cpening  18  miles  wide  near 
the  same  place,  and  could  find  no  anchorage.    It 
has  now  been  ascertained,  that  there  is  no  out- 
let  into  the  great  Ocean  eastward,  nor  into  the  gulf 
of  Carpentaria,  nor  into  BaSi  Strait;  but  the  geogra- 
phical problem  yet  remains  to  be  solved,  wheUker  th^ 
opening  in  the  coast  behind  Rosemary  Island  be  not 
the  mouth  of  a  large  rivei^.    Le  Oeographe  and  Le 
NaturalkUy  under  Baudin,  stood  along  this  coast,  es^ 
amined  in  a  very  slovenly  manner  some  particular 
points,  but  assisted  geography  less  th^n  they  perplelt- 
ed  it,  by  unwarrantably  changing  every  old  name  fbr 
that  of  some  of  the  upstarts  created  by  the  Fk^nch 
revolution*    Never,  indeed,  were  two  n^al  officers 
so  ill  selected  for  the  purpose  of  discovery  as  Cap- 
tains Baudin  and  Hamelin;   not  so  those   in  the 
scientific  department,  who,  under  every  unfavourable 
and  discouraging  circumstance,    effected  more  ibr 
physical  science  than  could  be  expected.  The  whole 
of  this  coast  then  may  still  be  considered  as  iertH  in^ 
cognita  ;  and  it  is  somewhat  remarkable,  that  the  local 
government  of  New  South  Wales,  which,  we  believe, 
has  under  its  command  several  colonial  veiBsels,  should 
not  before  this  have  taken  occasion  to  ascertain  this 
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%  Afistrala^  point,  dR  wMdi  80*  fltumy  cfuriouft  and  rniexplained 
^  ^  ^^  /^^ phenomena,  in  the  geography  and  geology  of  the  fifth 

edntment  depend.    It  is  no  lett  remarkable,  that  in  a 
period  not  fiur' short  of  thirty  years  since  the  settle- 
ment  of  Port  Jackson  wa^  first  made,  all  beyond  as 
many  leagues  was  a  complete  terra  incognita  to  the 
settlers,  till  about  two  years  ag^,  w)ien  Mr  Bvans,  the 
land-surveyor,  penetrated  behind  the  hitherto  impass- 
able barrier,  the  Blue  Mountains,  to  the  distieuice  of 
about  300  miles  in  two  separate  journeys. 
Jonmcyt  in     Of  these  journeys  we  ai^  enabled  to  give  a  brief . 
the  iDterior.  abstract.    On  the  1 9th  November  1813,  Mr  Evans 
left  Emo  Island  in  the  Nepean,  and  returned  on  the 
8th  Jaiioary  1814,  having  performed  a  journey  of 
1 54  miles  neariy  west.  At  the  end  of  48  miles,  he  had 
cleared  the  ranges  of  mountains,  whtdi  he  says  ans 
granite,  with  loose  fiinta  and  quarts  pebbles  strewed 
on  the  snrfiice;   and  here,  for  the  first  time,   he 
Ibll  in  widi  a  smdi  stream  running  to  the  west- 
ward.   The  farther  he  advanced  the  more  beautifbl 
the  country  became ;  both  hill  and  dale  were  clothed 
with  fine  grass,  the  whole  appearing  at  a  little  dis^- 
tance  as  if  laid  out  into  fields  divided  by  hed^- 
rows ;    through  every  valley  meandered   tricklmg 
streams  oi  fme  water,  all  fkMing  down  towards  the 
FiA,  RheTj  so  called  by  him  from  the  vast  abundance 
of  fine  fish  r^embling  trout,  which  his  pvty  caught 
with  ease  whenever  they  had  oeeasion  for  them. 
Many  of  the  hills  were  capped  with  fbrest  trees, 
ehiefiy  of  the  Eucalyptus,  and  clumps  of  these  mix- 
ed with  Mimosas  and  the  Casuarina,  were  inter- 
spersed idong  the  fieet  of  the  hills  and.  in  the  val- 
leys, so  as  to  wear  the  appearance  of  a  succession  of 
gentlemen's  parks.    The  river,  vdiich  at  first  consist- 
ed of  a  chain  of  pools,  connected  by  small  stream-* 
lets,  had  assumed  in  the  neighbourhood  of  Macquar^ 
He's  Plaint^  the  character  of  a  considerable  stream, 
and  had  become  untbrdable,  which  made  it  neces- 
sary to  construct  a  bridge  of  large  trees  to  nransport 
the  people,  the  horses,  and  baggage.    Evans  says, 
the  country  was  now  more  beautiful  than  he  Had 
ever  seen.    A  fine  river,  running  in  a  deep  channel 
over  a  grayelly  bottom,  and  its  banks  skirted  with 
trees,  excepting  at  the  sloping  points  of  hills  round 
#hich  it  wind^,  and  which  were  covered  with  a 
fine  green  sod  down  to  the  margin,  intermixed  with 
the  white  daisy ;— «11  thitf ,  added  to  the  temperate  eli* 
matt,  put  him  in  mind  «f  England.    Farther  on,  and 
before^they  reaehed  Baihurgt's  Plains^  the  river  was 
increased  considerably  in  size  by  the  junction  oi  an* 
Other  stream,  which  he  called  Campbdfs  River  i  and  to 
the  united  streams,  he  gave  the  name  oi  Macguarrie's 
River,  the  general  direction  of  which  appeared  to  be  to 
the  northward  of  west.     Fish  continued  to  abound  of 
the  same  kind  as*  those  first  caught,  but.of  a  size  from 
11  to  15  pounds  each.    Governor  Macquarrie  says, 
these  fish  resemble  perch,  are  not  unlike  that  usudly 
called  rock-cod,  and  have  been  caught  from  17  to  S5 
pounds  weight  each.     Large  herds  of  emus  were 
seen  crossing  the  plains,  and  kangaroos  in  great 
Abundance ;  but  not  a  native  human  being  appeared 
until  on  his  return,  when,  near  Baihurst*»  Plains^  two 
women  and  four  children  were  come  upon  by  sur- 
prise, and  were  so  terrified,  tbkt  they  fell  down  with 
fright    It  was  observed,  that  both  the  women  had 


lost  the  right  eye.  Bvana  makes  Bathusat^t  Flams  AottnUs. 
near  150  miles  firom  Emu  Island ;  but  Governor^ 
Macquarrie,  who  subsequently  visited  this  place, 
states  the  measured  distance  firom  Sydney  town  to 
be  only  140  miles;  It  is  represent^  as  an  eligible 
situation  for  estdlilishing  a  seCtiement,  aa  the  kind  is 
excellent;  plenty  of  stone  and  timber  for  building* 
but  no  limestone ;  abundance  of  water,  though  the 
river,  at  the  time  of  the  Governor's  visit,  just  at 
the  close  of  an  unusually  dry  season,  was  reduced 
to  a  diain  <^  pools,  4he  intermediaite  channels  bemg 
dried  up. 

From  hence  Mr  Etans  was  a  second  time  dis« 
patdied,  in  May  1915,  to  follow  the  course  of  Mac- 
quarrie's  River.  He  proceeded  about  115  miles^ 
nom  whence  he  could  see  across  an  extensive  plam, 
40  or  50  miles,  at  the  extremi^  of  which  wvs  a  range 
of  blue  mountains,  separated  by  an  opening  in  ^e 
north-west,  through  whid>,  he  had  no  doubt,  the  ri- 
ver flowed ;  and  he  appears  to  have  as  little  dpubt, 
that  it  crosses  the  contkient,  and  fidls  into  the  sea, 
gonewhere  in  De  Witt's  Land,  probably  through 
Oampier's  Opening,  behind  Rosemary  Ishmd. 

From  these  journeys,  it  appears  dear  that  the  coun- 
try is  but  thinly  peopled.  The  natives  that  were  seen 
resembled,  in  thek  persons  and  fintares,  those  of 
Sydney,  but  ^oke  a  diAerent  Umguage  ;^  and  they 
were  better  dothed,  being  well  covered  with  kanga^ 
roo  skins,  sewed  neady  together  with  the  sinews  of 
emus.    They  wore  the  fur  side  next  the  skin,  and 
the  outer  or  flesh  side  was  very  ingeniously  marked 
with  regular  ornamental  devices,  among  which  the 
cro$9  appeared  to  predominate*    They  were  exceed- 
ingly terrified  at  the  si^t  of  Mr  Evans  on  hift  horse^ 
as  they  took  the  rider  and  horse  to  be  one  animal, 
«nd  did  not  recover  from  their  fright  or  surprise  on 
seeing  him  dismount.    When  a  little  tranquillized, 
and  more  fkmiliar,  diey  were  found  to  be  a  good- 
humoured  laughing  people,  exhibiting  none  or  that 
savage  and  furious  spirit  of  the  natives  of  Sydnev. 
They  were  attended  with  dm  not  unlike  the  jacx- 
all,  with  which  they  catch  kangaroos.    The  spears 
they  carried  were  heavy,  and  clumsily  made,  and  they 
could  only  throw  them  to  a  short  distance,  some* 
thing  like  the  New  Zealandevs. 

The  country  beyond  Baihmni  was  even  siqperior 
to  that  first  explored.  The  vast  herds  of  emus  and 
kangaroos  were  truly  astonishing.  These  animals^ 
and  the  fish  of  the  river,  appeared  to  be  the  princi- 
pal artides  of  subsistoice  for  the  natives.  In  one 
large  plain,  covered  with  kan|^aroo8and  emus,  Evans, 
discovered  an  immense  quantity  of  a  white  substance^ 
resembling  comfits  or  sugar-plums,  which  he  took  to 
be  manna,  but  which  appears  to  be  a  pure  saccharine 
substance,— an  exudation  probably  from  some  parti- 
cular plant.  Ite  passed  whole  mountains  of  fine 
blue  limestone,  and  picked  up  topazes,  crystals,  and 
other  pebbles,  such  as  are  met  with  on  the  coast  of 
Bass's  Strait.  He  also  mentions  forests  of  pines,  the 
trees  40  feet  high  without  a  branch.  Governor 
Macquarrie,  however,  observed,  that  as  the  soil  and 
grass-lands  improved,  the  timber  trees  decreased  in 
size.  (See  the  different  works  of  Dalrumfhf  Bumeg^ 
Cook^  IXEntrecatteauXf  and  FlitutenT^ 
U,  however,  but  little  is  yet  known  of  the  interior 
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AottndMiai  of  New' HoUand,  and  the  detiul  of  the  western  coast 
^*^*y^*^  still  requires  to  be  filled  up,  the  grand  outline  of  this 
General  large  Island,  or,  more  properly,  Continent,  has  been 
M  ew  Hoi-  completed,  and  its  limits  correctly  ascertained.  It 
laud.  extends  in  latitude  from  Cape  York  in  10^  45'  south 

to  Wilson's  promontory  in  SQ^  ff  south,  and  in  lon- 
gitude from  Dirk  HartOg's  Island  in  Shark's  Bay  in 
113°  east,  to  point  Look-out  in  Glasshouse  Bay  in 
153^  35'  east ;  the  mean  breadth,  from  north  to  south, 
being  about  1200,  and  length,  from  east  to  west, 
2100  geographical  miles,  making  an  area  equal  to 
about  three-fourths  of  the  Continent  of  Europe.  A 
remarkable  sameness  in  all  the  productions  of  the 
three  kingdoms  of  nature  prevails  in  every  part  of 
its  extensive  coasts,  and  as  remarkable  a  difference 
in  two  of  them  (the  animal  and  vegetable)  from  those 
of  the  rest  of  the  world. 
Nativei.  The  natives,  wherever  they  have  been  met  with, 

are  of  the  very  lowest  description  of  human  be- 
ings. In  the  journal  of  the  Duyflien,  the  north 
coast  is  described  as  thinly  ^'  inhabited  by  wild, 
cruel,  black  savages,  by  whom  some  of  the  crew 
were  murdered  ;**  and  the  ship  Vianen,  touching  on 
the  western  coast  about  21°  south,  observed  **  a  foul 
and  barren  shore,  green  fields,  and  very  wild,  black, 
barbarous  inhabitants."  In  24°  south,  Polsert,  who 
commanded  the  Batavia,  saw  four  natives,  whom  he 
describes  as  *'  wild,  black,  and  altogether  naked,  not 
covering  even  thoise  parts  which  almost  all  savages 
conceal."  Tasman  "  found  in  HoUandia  Nova, 
in  lat.  17°  12'  south,  a  naked  black  people,  with 
curly  hair,  malicious,  and  cruel,  using  for  arms  bows 
and  arrows,  hazagaejs  and  kalawaeys."  Dampier 
describes  them  as  being  "  a  naked  black  people,  with 
curly  hair,  having  a  piece  of  the  rind  of  a  tree  tied 
like  a  girdle  about  their  waists,  and  a  handful  of  long 
grass,  or  three  or  four  green  boughs  full  of  leaves 
thrust  under  their  girdle  to  cover  Uieir  nakedness  ;*' 
that  '*  the  two  fbre-teeth  of  the  upper  jaw  are  want- 
ing in  all  of  them,  men  and  women,  old  and  young ; 
neither  have  they  any  beards."  And  he  remarks, 
**  they  have  no  boats,  canoes,  or  bark-logs."  The 
south  coast  is  so  barren,  and  the  naked  hillocks  of 
sand  so  continuous,  that  there  appears  to  be  nothing 
for  human  inhabitants  to  subsist  upon.  ''  It  is  not 
surprising,"  says  D'Entrecasteaux,  **  that  Nuyts  has 
given  no  details  of  Uiis  barren  coast ;  for  its  aspect 
is  so  uniform,  that  the  most  fruitful  imagination  could 
find  nothing  to  say  of  it."  Even  where  the  coun- 
try begins  to  improve  towards  the  eastward,un  the 
neiglibourhood  of  Kangaroo  Island,  Captain  Flin- 
ders found  not  the  least  vestige  of  inhabitants  ; 
and,  from  the  stupidity  of  the  kangaroos  on  that 
Island,  ''  which,"  he  observes,  *'  not  unfirequently  ap- 
peared to  consider  us  as  seals,''  he  concludes 
there  either  are  no  natives,  or  that  they  are  igno- 
rant of  every  kind  of  embarkation.  Towards  the 
northern  part  of  the  eastern  coast,  the  same  na- 
vigator thinks  they  are  somewhat  superior  to  those 
near  Sydney,  having  belts  round  the  waist,  and  fil- 
lets about  the  head  and  upper  part  of  the  arm,  asso- 
ciating in  greater  numbers,  and  dwelling  in  huts  of  a 
superior  construction.  They  also  catch  fish  with 
nets,  which  he  thinks  is  alone  a  feature  of  distinction 
from  those  who  only  spear  the  fish,  as  a  net  requires 


more  than  one  person  to  manage,  c<msumes  taucb  AatinOm. 
time  in  making,  cannot  easily  be  dragged  about,  and» 
in  short,  must  occasion  a  sense  of  the  advantage  to 
be  derived  from  mutual  assistance,  and  suggest  the 
necessity  of  a  permanent  residence.  The  native  of 
the  colony  of  Sydney  we  know  pretty  well  to  be  i^ 
gloomy,  solitary,  unsettled  being  ;  seldom  appearing, 
even  in  the  town,  without  his  spear,  his  throwing* 
stick,  or  his  club.  '<  His  spear,"  says  Colonel  Col- 
lins, "  is  his  defence  against  enemies.  It  is  the  wea- 
pon he  uses  to  punish  aggression,  and  revenge  insult. 
It  is  even  the  instrument  with  which  he  corrects  his 
wife  in  the  last  extreme ;  for,  in  their  passion,  or 
perhaps  oflener  in  a  fit  of  jealousy,. they  scruple  not 
to  infiict  death.  It  is  the  plaything  of  children,  and 
in  the  hands  of  persons  of  all  ages.'*  Tumbull  says^ 
the  natives  of  this  part  of  New  Holland  are,  beyond 
comparison,  the  most  barbarous  on  the  surface  of  the 
Globe,  and  that  the  influence  of  European  settlers 
has  bad  no  efiect  in  rendering  them  more  sensible  of 
the  benefits  of  civilization ;  that  every  day  men  and 
women  are  to  be  seen  in  die  streets  of  Sydney  and 
Paramatta  naked  as  in  the  moment  of  their  birth; 
yet  he  contends  that  they  are  far  from  being  stupid ; 
that  they  are  the  greatest  mimics  alive ;  and  that  the 
oddities,  dress,  walk,  gait,  and  looks  of  all  the  Eu- 
ropeans of  any  rank,  from  the  time  of  Governor 
Phillip  downwards,  are  so  exactly  imitated,  as  to 
form  among  them  a  kind  of  historic  register  of  their 
several  actions  and  cliaracters  {  and  they  are  great 
proficients  in  the  slang  language  of  the  convicts. 
But  this  seems  to  be  the  sum  total  of  all  their  acqui- 
sitions from  European  intercourse.  In  all  other  re- 
i^ects  they  remain  the  same  untutored,  unprotected, 
improvident,  and  comfortless  savages  we  first  found 
them.  By  all  who  have  seen  them  they  are  described 
as  hideously  iigly,  with  fiat  noses,  wide  nostrils,  eyes 
sunk  in  the  head,  overshadowed  with  thick  black 
eyebrows ;  the  mouth  extravagantly  wide,  lips  thick 
and  prominent,  hair  black  and  clotted,  but  not  woolly, 
the  colour  of  the  skin  varying  from  dark  bronze  .to 
jet  black.  Their  stature  is  below  the  middle  size. 
They  are  remarkably  thin  and  ill  made,  their  limbs 
small,  and  almost  without  any  appearance  of  muscle. 
They  live  chiefly  on  fish,  which  they  sometimes  spear 
and  sometimes  net,  the  women  on  parts  of  the  coast 
aiding  to  catch  them  with  the  hook  and  line.  If  a 
dead  whale  happens  to  be  cast  on  shore,  nuo^ibers 
flock  to  it  from  every  part  of  the  coast,  just  ^  the 
vultures  smell  out  a  dead  carcase,  and  they  feast 
sumptuously  while  any  part  of  it  remains.  Those  in 
the  interior  are  stated  to  live  on  grubs,  ants  and 
their  eggs,  kangaroos,  when  they  can  catch  them,  fern 
roots,  various  kinds  of  berries,  and  honey.  These 
sylvan  satyrs  are  described  as  having  long  and  lean 
legs  and  arms,  owing,  as  is  supposed,  to  their  climb- 
ing of  trees,  which  they  ascend  by  notches  cut  into 
them  by  stone  hatchets,  in  which. the  great  toe  is 
placed,  and  by  these  means  they  ascend 'trees  that 
are  70  or  80  feet  high. 

To  add  to  their  natural  deformity,  they  thrust  a 
bone  through  the  cartilage  of  the  nose,  and  stick 
with  gum  to  their  hair,  matted  with  moss,  the  teeth 
of  men,  sharks,  or  kangaroos,  the  tails  of  dogs,  jaw- 
bones of  fish,  &c.  and  daub  their  faces  and  bodies 
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Australasia,  with  red  attd  white  clay,  and  scarify  thie  skin  in  every 
'"^V^^  part  with  sharp  shells.  The  women  and  fem'ale  chil- 
dren are  generally  found  to  want  the  first  two  joints 
of  the  little  finger  of  the  left  hand ;  and  the  reason 
they  assign  is,  that  they  would  otherwise  be  in  the 
way  of  winding  the  fishing-lines  over  the  hand. 

They  have  no  fixed  habitations,  the  climate  gene- 
rally allowing  of  their  sleeping  in  the  open  air,  in  the 
crevices  of  rocks,  or  under  the  shelter  of  the  bushes. 
Their  temporary  hovels  consist  of  the  bark  of  a 
tree,  each  hovel  just  large  enough  to  receive  a 
single  person  ;  to  the  northward,  on  the  east  coast, 
some  were  discovered  a  little  larger,  so  that  a  family 
might,  on  an  emergency,  squeeze  under  one  of 
them ;  but  they  are  without  furniture  or  convenien- 
ces of  any  description.  They  seem  to  have  no  idea 
of  the  benefits  arising  from  social  life  ;  their  largest 
clans  extend  not  beyond  the  family  circle,  of  each  of 
which  the  eldest  is  called  by  a  name  synonymous 
with  that  of  father.  They  are  totally  without  reli- 
gion, neither  paying  the  least  respect  or  adoration 
to  any  object  or  being,  real  or  imaginary.  Hence 
they  have  nothing  to  prompt  them  to  a  good  action, 
nothing  to  deter  them  from  a  bad  one ;  hence  mur- 
der is  not  considered  as  any  heinous  crime,  and  wo- 
men think  nothing  of  destroying,  by  compression, 
the  infant  in  the  womb,  to  avoid  the  trouble,  if 
brought  alive  into  the  world,  of  carrying  it  about  and 
finding  it  subsistence.  Should  a  woman  die  with  an 
infant  at  the  breast,  the  living  child  is  inhumanly 
thrown  into  the  same  hole  with  the  mother,  and 
covered  with  stones,  of  which  the  brutal  father 
throws  the  first.  They  are  savage  even  in  love,  the 
very  first  act  of  courtship,  on  the  part  of  the  hus- 
band, being  that  of  knocking  down  his  intended 
bride  with  a  club,  and  dragging  her  away  from  her 
friends,  bleedihg  and  senseless,  to  the  woods ;  the 
consequence  is,  that  scarcely  a  female  of  the  age  of 
maturity  is  to  be  seen  without  her  head  full  of  scars, 
the  unequivocal  marks  of  her  husband's  affection. 
The  nearest  relations  are  also  perpetually  destroying 
each  other,  eitlier  by  stratagem  or  open  combat ;  for, 
savage  as  they  are,  they  have  a  singular  custom  of 
expiating  an  offence,  even  murder,  by  the  criminal 
exposing  himself  to  as  many  of  the  injured  family  as 
may  choose  to  stand  forth  and  hurl  their  spears  at 
him.  From  the  moment  that  he  is  so  dreadfully 
mangled  that  he  can  stand  no  longer,  or  has  the 
good  fortune  to  parry  all  their  shafls,  a  reconcilement 
takes  place,  and  friendship  is  restored ;  if  the  crimi- 
nal refuses  to  stand  this  trial,  he  and  all  his  family 
are  considered  as  fair  game  to  attack  and  murder 
wherever  they  are  met  with.  The  English  used  to 
attend  these  unequal  combats,  and  thus  gave  coun- 
tenance to  a  savage  practice,  which  not  unfrequent- 
ly  ended  in  the  death  of  the  person  who  was  put 
on  his  defence.  (See  Collins^  Flindersy  TumbuU^ 
BccA 
Aiiimab.  If  no  very  essential  difference  be  perceptible  in 

the 'moral  and  physical  qualities  of  the  man  of  New 
Holland,  and  the  -rest  of  the  species,  except  that 
which  arises  from  the  difiereilt  cnrcumstances  under 
which  they  are  placed ; — if  the  rocks  and  mountains, 
and  the  earths,  resemble  nearly  the  inorganic  8ub« 
stances  that  are  met  with  in  other  parts  of  the  world, 


there  is  at  least  a  very  extraordinaiy,  and  a  distinct  Aostialatia. 
characteristic  difference  in  both  the  animal  and  ve-  ^"^^V^^ 
getable  part  of  the  creation,  which  makes  a  coasi- 
derable  class  of  subjects  in  both  these  kingdoms  pe- 
culiar to  Kew  Holland.  The  quadrupeds  hitherto  dis- 
covered, with  very  few  exceptions,  are  of  the  kanga- 
roo or  opossum  tribe ;  having  their  hinder  legs  lon^ 
out  of  all  proportion,  when  compared  with  the  length 
of  the  fore  legs,  and  a  sack  under  the  belly  of  the 
female  for  the  reception  of  the  young>  of  which  fa- 
mily, though  divided  into  different  genera,  there  are 
at  least  fifly  distinct  species.  They  have  rats,  and 
dogs  of  the  jackall  kind,  all  exactly  alike,  and  a  little 
animal  of  the  bear  tribe  named  wmaty  and  these 
pretty  nearly  complete  the  catalogue  of  four-footed 
animals  yet  known  on  this  fiflh  Continent.  There  ^ 
appears,  indeed,  such  an  apparent  affinity  of  the 
natural  objects  in  New  South  Wales,  that  Dr 
White  observes,  all  the  quadrupeds  are  like  opos- 
sums, all  the  fish  like  sharks,  and  that  every  part  of 
the  land,  all  the  trees,  and  all  the  grasses,  resemble 
one  another.  There  is,  however,  an  animal  which 
resembles  nothing  in  the  creation  but  itself,— which, 
being  rejected  by  naturalists  from  the  classes  mam- 
malia, aves,  and  pbces,  must,  we  suppose,  be  consi- 
deredas  belonging  to  the  amphibia, — we  mean  theOr- 
nithoryncus  paradoxus,  **  a  quadruped  with  the  beak 
of  a  bird,  which  is  contrary  to  known  facts  and  re- 
ceived opinions."  When  the  head  of  one  of  these 
beasts  was  brought  to  the  late  Dr  Shaw,  of  the 
British  Museum,  he  suspected  it  as  an  idle  attempt 
to  impose  on  his  judgment,  and  did  not  hastily  be- 
lieve that  nature  had  set  the  bill  of  a  duck  on  tlie 
head  of  a  quadruped ;  but  so  it  has  since  proved  to 
be  the  case. 

The  birds  are  no  less  singular  than  the  beasts,  there 
being  black  swans  and  white  eagles;  the  former  every- 
where in  such  multitudes  as  to  spoil  a  proverb  that 
had  held  good  for  two  thousand  years ;  and  their 
song,  if  we  may  credit  Mr  Bass,  **  exactly  resembles 
the  creaking  of  a  rusty  sign  on  a  windy  day."  The 
Manura  superba,  with  its  scalloped  tail  feathers,  is 
perhaps  the  most  singular  and  beautiful  of  that  very 
elegant  race  of  birds  known  by  the  name  of  birds  of 
paradise  ;  cockatoos,  parrots,  and  parroquets,  are  in- 
numerable, and  of  great  variety.  The  mountain 
eagle  is  a  magnificent  creature,  but  the  emu  is  per- 
haps the  tallest  and  loftiest  bird  that  exists,  many 
of  them  standing  full  seven  feet  high. 

The  plants  are  no  less  singular  than  the  animals,  piautt* 
Of  these  Mr  Brown  has  given  a  very  curious  and  in- 
structive account  in  his  Geographical  and  Systenui' 
ileal  Remarks^  in  the  Appendix  to  Flinders  s  Voyage, 
He  collected  nearly  spOO  species  oi  Australasian 
plants,  which,  with  those  brought  to  England  by  Sir 
Joseph  Banks  and  others,  supplied  him  with  the  ma- 
terials for  a  Flora  Ttrrce  Australisy  consisting  of 
4200  species,  referable  to  ISO  natural  orders :  but 
he  remarks,  that  more  than  half  the  number  of  spe- 
cies belong  to  eleven  only  of  those  orders.  Of  the 
Eucali/ptusy  or  gum-tree,  the  largest  yet  discovered, 
there  are  not  fewer  than  100  different  species.  <<  The 
Eucalyptus  globulus  of  Labillardiere,"  says  Mr 
Brown,  **  and  another  species,  peculiar  to  the  south 
of  Van  Dieman's  Land,  not  unfrequently  attain  the 
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lieiglit  of  ISO  ftel,  wilh  a  girth  near  the  base  of 
from  25  to  40  feet."  Of  this  magnificent  genus 
there  are  50  different  species  within  Uie  limits  of  the 
colony  of  Port  Jackson.  Of  the  beautiful  and  elegant 
Mekieuca  Mr  Brown  collected  upwards  of  30  species; 
all  of  which,  with  the  exception  of  the  two  species 
the  Leucodendron  and  Cajapittiy  appear  to  be  confined 
to  Terra  Australia.  The  tribe  of  SUickJunuece  is  en- 
tirely peculiar  to  that  country.  Of  the  natural  order 
oipraUacedBy  consisting  of  about  400  known  roecies, 
more  than  200  are  natives  of  New  Holland,  of  which 
they  form  one  of  its  characteristic  botanical  features ; 
the  Banksia,  in  particular,  being  one  of  the  most 
striking  peculiarities  of  the  vegetable  kingdom.  The 
Casuarinaf  of  which  IS  species  have  been  disco- 
vered, is  another  characteristic  feature  of  the  woods 
and  thickets  of  New  Holland.  The  most  extensive 
genus,  however,  is  the  leafless  Acacia,  of  which  there 
are  more  than  100  species ;  and  this,  with  the  Eucaljgh' 
itUf  **  if  taken  together,*'  says  Mr  Brown,  '*  and  consi- 
dered with  respect  to  the  mast  of  v^etable  matter 
they  contain,  calculated  from  the  size  as  well 
as  from  the  number  of  individuals,  are  perhaps 
nearly  equal  to  all  the  other  plants  of  that  country." 
The  Coiuarina  and  the  Eucalypitis  are  represented  as 
furnishing  excellent  timber  for  ship-building,  and 
for  all  the  purposes  of  domestic  furniture,  and  agri- 
cultural implements ;  and  the  gum  of  the  Eucal^fpius 
is  medicinal ;  of  one  species  it  might  be  employed  as 
pitch.  Freycinet  says,  they  procured  a  resinous  sub- 
stance from  the  Xanthtnrhea,  which  served  them  to 
caulk  their  vessels.  The  bark  of  a  tree  on  the  Hawkes- 
bury  is  said  to  be  as  efficacious  in  tanning  leather 
as  the  oak-bark ;  and  a  creeping  plant  (smUax)  is 
used  as  a  substitute  for  tea.  Nutmegs  were  found  by 
flinders  on  the  northern  coast,  but  they  were  small, 
and  had  so  little  of  an  aromatic  flavour,  that  Mr  Brown 
gave  the  plant  the  specific  name  of  insipida.  Among 
.the  curious  productions  of  the  vegetable  world  is  the 
CqAahtus  JblUcularis^  or  pitcher  plant,  of  which  a 
very  correct  and  detailed  drawing  is  given  in  the 
Atlas  to  Flinders's  Voyage*  (For  an  account  of  the 
history  of  the  British  Colony  in  New  HoUapd,  see 
New  Holland  in  the  Encwlopadia  ;  and  Botany 
Bat,  in  this  Supplement,  ror  an  account  of  its  pre- 
sei^t  state.) 

U.  Having  marked  the  progressive  discovery  of  this 
fair  and  fertile  Island,  until  it  was  ascertained  to  be 
such,  by  Tasman,  Marion,  Furneaux,  Cook,  D'En- 
trecasteaux,  Bass»  and  Flinders ;  we  shall  not  think  it 
necessary  to  notice  the  minor  discoveries  of  Bligh, 
Hunter,  Cox,  &c.  but  proceed  to  give  a  general  out- 
line of  its  dimensions,  surfiuse,  and  natural  produc- 
tions. It  is  situated  between  the  parallels  of  41®  and 
43®  ^2'  south  latitude,  and  144®  32'  and  148®  25'  east 
longitude ;  its  medial  length,  from  north  to  south, 
beiog  about  160,  and  br^th,  from  east  to  west, 
1 45  geographical  miles.  Its  sur&ce  possesses  every 
variety  of  mountain,  hill,  and  dale ;  of  forests 
and  open  meadows ;  of  inland  lakes,  rivers,  and  in-  ' 
lets  of  the.  sea,  forming  .safe  and  commodious  har- 
bours, that  can  render  a  oountrv  valuable  or  agree- 
able ;  and  it  ei^ys  a  temperate  dimate,  which  is»  per- 
haps, not  very  dtffisrent  from  that  of  England,  though 


less  subject  to  violent  changes.  In  Majiconmpond-  Aoitridaiii. 
mg  to  our  November,  L&illardiere  observed  the ' 
mountains  in  the  interior  covered  with  snow.  The 
western  and  southern  coasts  are  bold,  steep,  and  rocky, 
the  latter  terminating  so  abruptly,  as  to  appear  as  if  it 
had  been  broken  off:  and  the  group  of  Islands,  named 
De  Witt's  Isles,  to  the  southward,  twelve  in  number, 
formed  out  of  the  fragments.  Cook  found  the  difi 
on  the  eastern  side  composed  of  sandstone ;  but  the 
vast  buttresses  that  look  towards  the  souUiem  seas 
of  ice,  are  stated  by  Flinders  to  be  composed  of  ba- 
saltic columns,  appearing  like  so  many  stacks  of 
chimneys.  Labillardiere  found,  near  this  southern 
extremity,  a  stratum  of  coal  3^  feet  thick,  and  200 
fathoms  lonp;,  resting  on  sandstone. 

The  soil  m  genend  is  represented  as  more  produc- 
tive than  that  of  the  east  side  of  New  Holland;  and 
the  Island  has  the  advantage  of  being  intersected  tjy 
two  fine  rivers,  rising  near  Uie  centre :  the  one  named 
the  Tamar,  fiilling  mto  Bass's  Strait  on  the  north, 
and  forming  Port  Dalrymple ;  the  other,  the  Derwent, 
which  discharges  itself  into  the  sea  on  the  south-east 
extremity ;  spreading  its  waters,  in  the  first  instance, 
over  the  Great  Storm  Bay,  whidi  communicates  with 
North  Bav,  Norfolk  Bay,  and  Double  Bay,  on  the 
east;  and  with  D'Entrecasteaux's  Channel  on  the 
west.  The  Tamar,  In  its  course,  receives  three 
streams,*— the  North  £sk,  the  SouA  £sk,  and  the 
Lake  river  i  and  the  tide  flows  about  30  miles  up  the 
river,  to  the  point  where  it  is  joined  by  the  two  Esks. ' 
At  the  head  of  the  western  arm  of  Port  Dalrymple, 
is  situated  York  town,  on  the  skirt  of  a  beautiful, 
rich,  and  well  wooded  country.  There  is  also  a  town, 
named  Hpbart  town,  on  the  right  bank  of  the  Der- 
went, about  five  miles  inland.  The  country  between 
these  two  towns  was  traversed  by  Mr  Grimes  in  1 807, 
who  describes  it  to  be  everywhere  rich  and  beautiful, 
abounding  in  srassy  plains,  marshes,  and  lakes»  bound- 
ed on  each  side  by  hills,  well  clothed  with  wood,  ris- 
ing into  high  and  rocky  mountains. 

The  description  given  by  D'Entrecasteaux  of  the 
channel  that  bears  his  name,  and  the  surrounding 
shores,  is  grand  and  imposing,  and  corresponds  ge- 
nerally with  the  following  animated  account  of  it  from 
M.  Peron,  teii  years  afterwards.  <<  Crowded  on  the 
surface  of  the  soil  are  seen  on  every  side  those  beau- 
tiful Mimosas,  those  superb  MetrosideroSf  those  Cor^ 
reaSf  unknown  till  of  late  to  our  country,  but  now 
become  the  pride  of  our  shrubberies.  From  the 
shores  of  the  ocean  to  the  summits  of  the  highest 
mountains,  may  be  observed  the  mighty  Eucaly]^^ 
those  giant  trees  of  Australasian  forests,  many  of  which 
measure  from  1 62  to  180  feet  in  height,  and  from  25 
to  30,  and  even  36  feet  in  circiunference.  Banksta^ 
of  difierent  species,  the  Protean  the  Embothria,  the 
Lejftospcrma,  form  an  enchanting  belt  round  the  skirts 
of  the  forests.  Here  the  Casnarina  exhibits  its  beau- 
tiful form  :  there  the  elegant  Exocarpus  throws  into 
a  hundred  different  places  its  negligent  branches. 
Everywhere  spring  up  the  most  delightful  thickets  of 
Melaleuca,  Inesium,  tonchjfwnf  Evodia,  all  equally 
interesting,  either  from  their  graceful  shape,  the  love- 
ly verdure  of  their  foliage,  the  singularity  of  their 
corollas,  or  the  form  of  their  seed-vessels."  (  Votj.  aus 
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Natives. 


Australasia.  All  thef  navigators  who  haver  visited  the  southern 
part  of  Van  Dieman's  Land,  describe  the  natives  as  a 
mild,  affable,  good-humoured,  and  inoffensive  people, 
with  the  exception  of  Marion,  the  effect  of  whose 
fire-anus,  Labi  liar  diere  thinks,  had  made  tliem  afraid 
of  Europeans.  Flinders  and  Bass  conceived,  that  tlie 
natives  of  this  Island  were  sunk  still  lower  in  the  scale 
of  human  existence  than  those  in  the  neighbourhood 
of  Port  Jackson,  though  they  saw  but  one  man,  and 
he  is  described  as  having  "  a  countenance  more  ex- 
pressive of  benignity  and  intelligence  than  of  that  fe- 
rocity or  stupidity  which  generally  characterized  the 
other  natives."  They  are  obviously  the  same  people 
as  those  of  New  Holland,  and  go  entirely  naked,  both 
men  and  women ;  but  their  language  is  altogether 
different ;  tliey  have  the  art,  too,  oi  striking  fire  with 
.  two  flints,  which  is  not  known  to  the  otlier  Austra- 
lasian islanders ;  and  it  is  also  singular,  that  they  set 
no  value  on  iron.  The  women  refused  from  Cook's 
people  all  presents,  and  rejected  all  their  addresses, 
not  so  much  from  a  sense  of  virtue,  it  was  supposed, 
as  from  the  fear  of  the  men,  of  whom  they  stood  in 
.  great  awe.    In  some  places  were  found  miserable  huts 

of  twigs,  and  rude  baskets,  made  of  a  juncus,  or 
rush  ;  but  these  were  all  the  signs  that  appeared  of 
civilization.  Cook,  D'Entrecasteaux,  and  Baudin, 
all  observed  many  of  the  largest  trees,  with  trunks 
hollowed  out,  apparently  bv  means  of  fire ;  and,  as 
the  hollow  side  invariably  raced  the  east  and  south- 
east, the  lee-side  to  the  prevailing  winds,  it  was  con- 
cluded they  were  intended  as  habitations.  In  D'En- 
trecasteaux's  Channel  only  were  indication^  of  huts 
made  of  the  bark  of  the  Eucalyptus^  consisting,  of 
three  rolls  stitched  together.  (D* EntrecasUaux^ 
LabiUardierey  Flinders^  &c.) 

Papna  or        III.  This  great  Island  is,afker  New  Holland^  notonly 
New  ^le  first  in  point  of  magnitude,  but  claims  a  priority 

Guinea.  j^  discovery  over  that  and  every  other  Islana  in  the 
Australasian  Sea.  In  the  year  1526,  when  the  Por- 
Proi;nms  of  tugpese  and  the  Spaniards  were  disputing  their  re- 
Discovery,  spective  claims  to  the  Spice  Islands,  Don  Jorge  de 
Meneses,  of  the  former  nation,  had,  in  his  passage 
from  Malacca  to  the  Moluccas,  by  extraordinary  and 
accidental  circumstances,  discovered  the  north  coast 
of  Papua,  so  called,  according  to  some,  because  the 
word  signifies  hiack^  which  was  the  colour  of  the  na- 
tives, or  curled  haivj  according  to  others.  Meneses 
remained  at  a  port  called  Versija,  till  the  change  of 
the  monsoon,  and  then  returned  to  the  Moluccas. 
The  next  navigator  who  touched  at  Papua  was  Al- 
varez de  Saavedra,  on  his  homeward  voyage  from  the 
Moluccas,  in  1528,  for  New  Spain ;  and  from  an  idea 
that  the  country  abounded  in  gold,  he  gave  to  it  the 
name  of  Isla  del  Oro.  From  the  resemblance  of  the 
^  natives  to  African  Negroes,  being  black,  with  short 
curly  hair,  the  name  was  afterwards  changed  by  the 
Spaniards  to  New  Guinea,  and  not,  as  some  have  sup- 
posed, because  it  was  thought  that  Guinea  and  Pa- 
pua were  situated  under  the  same  parallel  of  lati- 
tude ;  which,  however,  they  certainly  are,  though 
one  happens  to  be  north  and  the  other  south  latitude. 
He  staici  a  month,  and  obtained  provisions,  but  some 
Portuguese  deserted  with  the  only  boat  the  ship  had, 
and  were  left  behind.      They  found  their  way^  how- 
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ever,  to  Gilolo,  and  reported  that  Saavedra  had  been  AustrahssiiK 
wrecked ;  but  on  his  subsequent  arrival  they  were 
tried,  condemned,  and  executed.  He  is  supposed  to 
have  added  about  50  leagues  of  discovery  to  that  of 
Meneses.  In  1529,  Saavedra  sailed  a  second  time 
for  New  Spain,  and,  according  to  Galvaom  (or  Ga!- 
vano),  followed  the  coast  of  Papua  eastwards  above 
500  leagues. 

In  1537>  Gonzalva  and  Alvarado  were  dispatched 
on  discovery  by  the  Viceroy  of  Peru ;  but  the  for- 
mer being  killed  in  a  mutiny,  the  crew  chose  another 
commander ;  and  the  first  land  they  made  was  Papua. 
The  ship  was  in  so  crazy  a  state,  that  she  was,  aban* 
doned;  the  crew,  only  seven  in  number  (the  rest 
having  died  of  hunger  and  fatigue),  were  made  cap- 
tives, and  carried  to  an  Island  called  Crespos  (curly 
haired  men),  from  whence  they  were  sent  to  the  Mo- 
luccas and  ransomed. 

In  1545,  Ynigo  Ortiz  de  Retz,  in  his  voyage  from 
Tidore  to  New  Spain,  came  to  an  Archipelago  of 
Islands  near  the  land  of  Papua ;  sailed  S30  leagues 
along  the  north  coast ;  and  not  knowing  it  had  been 
before  visited  by  Europeans,  he  called  it  Nueva  Gui^ 
neoy  from  the  resemblance  of  the  natives  to  those 
of  the  coast  of  Guinea. 

In  1606,  Torres  made  the  east  coast  of  New 
Guinea,  in  his  way  to  the  Moluccas,  sailed  westward 
500  leagues,  doubled  the  south-east  point,  sailed 
along  the  southern  coast,  saw  the  northern  coast  of 
New  Holland,  and  passed  the  Strait  whieh  now  bears 
his  name.  He  describes  the  coast  of  New  Guinea  to 
be  inhabited  by  a  dark  people,  naked,  except  a  cover- 
ing round  the  middle  of  painted  cloth  made  of  the 
bark  of  a  tree.  They  had  arms  of  clubs  and  darts 
ornamented  with  feathers.  He  fell  in  with  many  large 
islands,  large  porta,  and  large  rivers.  Towards  the 
northern  extremity  he  met  with  Mahomedans^  who. 
had  awords  and  fire*anns. 

In  l6l6,  Schouten  came  in  sight  of  a  burning* 
mountain  on  Uie  coast  of  New  Guinea,  which  he 
named  Vulcan^  and  immediately  afler  of  the  coast 
itself.  The  Island  was  well  inhabited,  and  abounded 
with  cocoa  nuts,  but  no  anchoring  ground  could  be 
found ;  the  natives  black,  with  short  hair,  but  others 
appeared  of  a  more  tawny  colour,  with  canoes  of  a 
different  shape.  Among  the  Islands  in  sight  to  the 
northward,  four  small  ones  continually  smoked.  On 
approaching  the  mainland,  the  natives,  whom  he 
calls  real  Papoos,  came  off,  ''  a  wild,  strange,  and 
ridiculous  people,  active  as  monkeys,  having  black 
curled  hair,  rings  in  their  ears  and  noses,  and  neck-* 
laces  of  hog's  tusks."  They  bad  all  some  personal 
defect ;  one  was  blind,  another  had  a  great  leg,  a 
third  a  swelled  anp,  which  made  Schouten  conclude  ^ 
that  this  part  of  the  country  was  unhealthy,  in  which 
he  was  more  confirmed  by  observing  their  houses 
built  upon  stakes  eight  or  nme  feet  from  the  ground. 
At  the  two  little  Ishnds  of  Moa  and  Insou,  on  the 
north-east  coast,  the  friendly  natives  supplied  them 
with  abundance  of  cocoa  nuts.  At  28  l^igues  from 
Moa,  Schouten  fell  in  with  a  group  of  fourteen, 
small  Islands  covered  with  wood,  but  apparently  un- 
fnhabited ;  bat  sailing  to  the  northward,  they  were 
followed  by  six  large  canoes,  the  people  in  them 
anned  with  javelins,     lliose  in  aome  canoes  from 
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AiutralaMLanodier  bland  were  of  a  Uwny  complezioD,  had 
long  curly  hair,  and  appeared,  by  their  persons'  and 
language,  to  be  a  different  race  from  the  natives  of 
Papua;  Uiey  had  rings  of  coloured  glass,  yellow 
beads,  and  vessels  of  porcelain,  which  were  regarded 
aa  **  evidences  of  their  having  communication-  with 
the  East  Indies.'*  Schouten's  Island  is^  the  largest 
of  this  group.  Tasman  visited  all  these  islands,  and 
the  coast  of  New  Guinea,  in  l643,  and  obtained  vast 
numbers  of  cocoa  nuts  and  bananas  from  the  friendly 
natives  of  Moa  and  Insou.  Tasman  made  no  dis« 
cpveries  in  this  part  of  his  voyage. 

Our  countryman  Dampier  saw  the  coast  in  1699* 
but  did  not  land  ;  the  natives  came  off  to  his  ship, 
and  he  speaks  in  admiration  of  their  large  and  pic* 
turesque  proas*  He  discovered,  however,  a  Strait  un- 
known before,  which  divides  New  Guinea  from  New 
Britain,  and  is  now  called  after  his  name.  Bougainville 
was  less  fortunate,  when,  in  1768,  he  touched  oi>  the 
coast  of  what  he  considered  to  be  a  separate  Island, 
and  to  which  he  gave  the  name  of  Louisiade ;  there 
is,  however,  some  reason  to  believe  that  it  is  a  con- 
tinuation of  New  Guinea*  D'Entrecasteaux,  in 
179^9  passed  along  the  northern  coast  of  Louisiade, 
and  through  Dampier's  Strait,  but  left  the  point  of 
its  identity  with,  or  separation  from.  New  Guinea  un- 
decided. 

Sonnerat  published  **  A  Vojfage  to  Netio  Guinea^** 
though  he  evidently  never  was  there,  but  describes 
the  natives  and  productions  from  what  he  saw,  and 
what  he  could  collect  at  the  island  of  Gibby,  to  the 
eastward  of  Gillolo. 

Forrest,  in  1775,  anchored  in  the  Bay  of  Dory,  on 
the  northern  extremity  of  New  Guinea,  and  collect- 
ed some  information  respecting  the  inhabitants  from 
a  Mahomedan  Hadji,  who  accompanied  him. 
Captain  Cook,  also,  in  his  .first  voyage  in  1770,  made 
the  coast  in  i^out  6y  south  latitude,  a  little  to  the 
northward  of  Cape  Valscher,  but  did  not  bring  his 
ship  to  anchor,  on  account  of  the  hostility  of  the 
natives.  A  party  landed  near  a  grove  of  cocoa-nut 
trees,  and  not  far  from  it  found  plantain,  and  the 
bread-fruit  tree.  The  breeze  from  the  trees  and 
shrubs  is  said  to  have  been  diarged  with  a  fragrance 
not  unlike  that  of  gum  benjamin.  Three  Indians 
rushed  out  of  the  wood  with  a/  hideous  shout,  ran 
towards  the  party,  the  foremost  throwing  something 
out  of  his  hand  which  burnt  like  gunpowder,  the 
other  two  huiiing  their  lances  at  the  same  time. 
Before  they  Teached  the  pinnace,  from*  sixty  to  a 
hundred  had  collected,  all  stark  naked ;  their  ap- 
pearance as  to  stature,  colour,  and  crisped  hair,  re- 
sembling that  of  the  New  Hollanders*  They  let  off 
fires  by  four  or  five  at  a  time,  but  for  what  purpose 
could  not  be  imagined.  These  fires  appeared  to  be 
discharged  from  a  piece  of  stick,  probably  a  hollow 
cane ;  and  the  fire  and  smoke  exactly  resembled 
those  of  a  rausket,  but  without  any  reporl.  Those 
who  were  on  board  ship,  at  a  distance,  concluded 
they  had  fire-arms,  and  even  those  in  the  boat  might 
have  supposed  them  firing  volleys,  had  they  not  been 
se  near  as  to  ascertain  that  there  was  no  report. 
Torres  had  observed  something  of  the  same  kind, 
in  about  4^  south  latitude  on  the  same  coast,  where, 
he  sajrSy  the  inhabitants  were  black,  hot  better  cloth- 


ed than  those  southward;  that  among  ^  weapons 
used  by  them  were  hollow  bamboo  sticks,  which 
they  filled  with  lime,  and  by  throwing  it  out,  endea- 
voured to  blind  their  enemies:  this  explanation, 
however,  does  not  account  for  the^r^.  Forrest  says, 
that  the  Chinese,  from  Tidore,  trade  withPapua,^ 
under  Dutch  colours ;  perhaps,  therefore,  gunpow- 
der may  be  one  of  the  articles  carried  by  them  in 
exchange  for  the  slaves,  ambergrease,  sea-sluga 
(biche  de  mer),  tortoise-shell,  loories,  birds  of  para* 
disc,  &c.  which  they  carry  back  to  China.  « 

If  we  suppose  the  Louisiade  of  Bougainville  to  be  General 
connected  with  New  Guinea,  this  Island  extends  in  View  of 
a  south-east  by  east  direction  from  the  Cape,  absurd-  P*P"*- 
ly  called  Good  Hope^  nearly  under  the  equator,  to 
Cape  Deliverance,  in  1 1  ^°  south,  being  in  length  about 
1400,  and  medial  breadth  about  150  geographical 
miles.  The  accounts  of  all  the  navigators  wno  have 
touched  on  the  different  parts  of  it;i  coast,  describe  it 
as  a  rich  and  magnificent  country,  containing,  in  all 
human  probability,  from  its  situation  and  appearance, 
ail  the  valuable  vegetable  products  of  the  Moluccas 
and  the  i<everal  Asiatic  Islands.  Forrest  found  the  nut- 
meg-tree on  Manaswary  Island  in  the  Bay  of  Dory; 
and  he  learned  that  a  people  in  the  interior,  called  Ha^ 
rqforai,  cultivate  the  ground,  and  bring  their  produce 
down  to  the  sea-coast ;  that  they  are  very  poor,  and 
some  of  them  have  long  hair,  and  that  they  live  in  trees, 
which  they  ascend  by  cutting  notches  in  them.  The 
people  of  New  Guinea,  in  many  parts  of  the  coast,  Natives. 
live  in  huts,  or  cabins  placed  on  stages  that  are  erected 
on  poles,  commonly  in  the  water;  probably  as  a  protec- 
tion against  snakes  and  other  venomous  creatures ; 
though  Forrest  seems  to  think  against  the  Haraforas. 
On  these  stages  they  haul  up  their  proas  or  canoes. 
These  people  are  invariably  described  as  being 
hideously  ugly ;  their  large  eyes,  flat  noses,  thick  lips, 
woolly  hair,  and  black  shining  skin,  denote  almost  to 
a  certainty  their  African  origin,  and  their  affinity 
with  the  natives  of  New  Holland ;  but  the  difference 
of  language,  and  the  want  of  all  the  useful  produc- 
tions on  the  latter,  which  abound  on  New  Guinea, 
induced  Captam  Cook  to  conclude,  that  there  is  no 
intercourse  between  the  two  people.  The  Papuans 
increase  their  natural  deformity  by  passing  bones  or 
pieces  of  stick  through  the  cartilage  of  the  nose,  and 
frizzing  out  their  curly  locks  like  a  mop,  sometimes 
to  the  enormous  circumference  of  three  feet.  They 
appear,  however,  to  be  one  degree  farther  removed 
from  savage  life  than  the  New  Hollanders,  having 
permanent  houses,  and  both  men  and  women  wear- 
ing wrappers  round  the  waist,  which  are  among  the 
articles  brought  to  them  by  the  Chinese  and  M^ays. 

The  only  quadrupeds  that  are  known  to  exist  on  An<m«|,, 
this  large  Island  are  dogs,  rats,  and  wild  hogs ;  but 
the  feathered,  race  are  of  great  beauty  and  infinite 
variety.  New  Guinea  is  the  native  country  of  those 
singular  and  matchless  beauties,  the  birds  of  para" 
dise^  which  were  once  thouglit  to  have  no  legs,  but 
always  on  the  wing,  and  known  by  the  name  of  oof- 
saros  da  soly  birds  of  the  sun.  They  are  saia  to 
migrate  in  lai'ge  flocks,  in  the  dry  Monsoon,  to  the 
Islands  of  Arroo,  and  other  Islands  to  the  west  and 
north-west  of  New  Guinea.  The  great  crown  pigedly 
parrots,  loovief ,  and  minas,  are  natives  of  Pupua^ 
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AnstralMia.  fhe  whole  of  this  |r6lit  country  is  indented  with 
^•^^  /*^fc/  deep  bays  ob  every  side^  eome  of  which  nearly  in- 
teneot  the  Island ;  and  the  coast  is  surrounded  on 
every  side  with  a  multitude  of  small  Islands,  all 
peopled  with  the  same  description  of  Blacks,  except* 
mg  those  already  mentioned  on  the  north-west,  near 
the  equator,  most  of  which  are  under  the  goveruo 
ment  of  M^ometan  Malays,  with  whom  both  the 
Dutch  and  Qiinese  have  long  kept  up  a  considerable 
intercourse. 

J^?^  N '*'       ^^*  There  can  be  little  doubt  that  this  extensive  range 
jj^Simd^    of  Islands  was  partially  seen  by  Le  Maire  and  Schou- 
mnd  neigh-    ten  in  1616,  who,  after  discovering  the  Groene  Island 
boiiring       and  the  Marquen  Islands,  steered  along  the  northern 
Islands.      coast  of  New  Ireland,  as  did  Tasman^^also  in  1642. 
Dampier,  however^  firet  ascertained  New  Britain  to 
be  an  Island  distinct  from  New  Guinea,  by  passing' 
the  strait  which  since  has  borne  his  name.  He  visit- 
ed Port  Montague  on  this  Island,  and  speaks  of  the 
black  natives  resembling  the  Papuans,    their  dex- 
terity in  managing  their  canoes,  their  woody  hills, 
Discovery,  fertile  vales,  and  delightful  rivulets.    He  also  anchor- 
ed in  Slinger's  Bay  on  New  Ireland,  which  he  con- 
ceived to  be  the  same  land  with  New  Britain ;  but 
Carteret,  in  1727>  discovered  and  passed  through  a 
strait  which  separates  them,  and  to  which  he  gave 
the  name  of  St  George's  Channel.    The  Admiralty 
Islands  of  Carteret,  to  the  north-westward  of  New 
Britain,  had  previously  been  discovered  by  Schou- 
ten,  and  named  the  Twenty-five  Islands.     New  Bri- 
tain was  seen  by  Roggewein  in  1722,  and  by  Bou- 
gainville in  1 768. 

D'Entrecasteaux,  we  believe,  was  the  last  navi- 
gator who  passed  along  the  north  coast  of  New  Bri- 
tain»  and  through  St  George's  Channel,  which 
divides  it  from  New  Ireland,  and  from  thence  to  the 
Admiralty  Islands ;  and  from  his  voyage,  published  by 
Rossel,  together  with  LabiUardiere  and  Carteret's, 
we  shall  extract  a  few  gleanings. 
General  The  extent  of  New  Britain  and  Ireland  is  not  ex- 

Descrip-     actly  known,  nor  have  they  been  sufficiently  explor- 
^^"^  ed  to  enable  geographers  to  lay  them  down  with 

accuracy,  or  even  to  state  what  number  of  Islands 
tiie  group  consists  of:  one  of  considerable  extent 
lies  off  the  north-west  end  of  New  Ireland,  which 
has  been  named  New  Hanover,  and  is  itself  sur- 
rounded by  low  woody  Islands.  The  whole  group 
occupies  a  space  betweea  2^^  and  6^  of  south  lati- 
tude, and  149^  4md  15S^  of  east  longitude,  and  may 
probably  contain  an  area  not  less  tiban  10,000  geo- 
graphical miles. 
Natireg.  Carteret  saw  but  few  natives  on  the  south  coast 

of  New  Ireland,  in  passing  through  the  strait,  who 
showed  marked  signs  of  hostility,  and  were  armed 
with  lances  headed  with  flint;  they  had  also  slings, 
aaid  good  fishii^-tackle.  They  were  black,  and  had 
woolly  bur,  but  their  lips,  he  says,  were  not  thick, 
nor  Uieir  noses  fint;  their  cheeks  were  streaked 
with  white,  and  their  bair  and  beards  were  covered 
with  a  white  powder ;  their  canoes  were  Jong  and 
narrow,  and  had  generally  outriggers ;  one  of  them 
measured  90  feet  m  lengthy  and  was  formed  out  of 
a  single  tree.  Hie  two  Targe  Islands,  and  the  whole 
group,  in  fact,  were  nearly  covered  with  wood,  and 
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thick  cocoa-nut  groves  skirted  aD  the  low  parts  of  Anstralwia. 
the  coast.     Labiliardiere  says   that  New  Ireland  ^^^^V*^*' 
produces  nutmegs,  and  he  also  mentions  a  new  spe- 
cies of  the  Areca  palm,  108  feet  high,  the  stem  con- 
sisting of  hard  solid  timber. 

The  natives  of  the  Admiralty  Islands,  lying  to  the 
north-west,  were  found  by  Carteret  to  be  less  black 
than  those  of  New  Britain  and  Ireland,  with  agree- 
able countenances,  net  unlike  Europeans ;  -their  hair 
was  ciirly,  smeared  with  oil  and  red  ochre,  and  their 
bodies  and  faces  painted  with  the  same  material ; 
the  glans  penis  was  covered  with  the  shell  called  the 
Bulh  ovUntf  serving  the  same  purpose  as  the  wood- 
.  en  sheath  of  the  C^fires  in  South  Africa,  Whom,  in- 
deed, they  seem  to  resemble  as  closely  as  the  natives 
or  New  Guinea  do  those  of  the  western  coast  of 
Africa.  The  women  wear  a  bandage  round  the  -  ■ 
waist.  The  central  Island  is  tolerably  large,  and  of 
a  beautiful  appearance,  clothed  with  the  most  luxu- 
riant verdure,  and  cultivated  to  the  very  sununit. 
Among  the  groves  of  cocoa-nut  trees  are  numerous 
habitations,  and  the  natives  have  evidently  attamed 
to  a  higher  degree  of  civilization  than  their  southern 
neighbours ;  they  use  earthen  vessels,  and  chew  the 
betel  leaf  with  chunam  or  lime.  This  central  Island 
is  surrounded  by  nearly  thir^  small  flat  Islets  of  co- 
ral, and  reefs  in  the  various  stages  of  their  progress 
towards  Islets. 

Proceeding  to  the  westward,  and  to  the  north- 
west, we  meet  with  other  little  clusters  of  Islands,— 4» 
the  Hermites,  the  Portland,  the  Echequier  (chess- 
board), vulgarly  called  Exchequer  Islands,  all  of 
which  consist,  like  the  Admiralty  Archipelago,  of  a 
larffer  central  Island  surrounded  by  a  chain  of  Islets 
and  reefs,  most  of  them  covered  with  beautiful  ver- 
dure. The  natives  of  these  groups,  as  they  approach  ' 
the  equator,  gradually  assume  a  lighter  colour  and 
longer  hair,  till  they  lose  entirely  the  negro  cha- 
racter, and  melt  into  that  of  Malays,  and  other  Asi- 
atic Islanders.  (See  SckotOenf  Danqner,  Cartere$^ 
LabiUardiere,  &c.) 

V.  This  archipelago  of  Islands  was  one  of  tlie  first  5oi^„,^^ 
discoveries  of  the  Spaniards  in  Australasia,  though  islaodSi 
the  credit  of  it  is  given  to  Alonso  de  Mendana,  who 
was  sent  on  an  expedition  of  discovery  in  1567  from 
Callao  by  the  Viceroy  of  Peru.     He  anchored  in  ^UvKowetj. 
port  on  die  Island  of  Santa  Ysabel,  to  which  he  gave 
the  name  of  Porta  de  la  EstreUa,  and  he  also  built  a 
brigantine  to  make  farther  discoveries,  in  which  she    ^ 
was  particularly  successful,  havii^  fallen  in  with  thir- 
ty-three Islands  in  number,  **  of  very  fine  prospect.** 
Many  of  them  were  of  considerable  size,  to  which 
they  gave  particular  names,  as  Galera,  Buonavista, 
Fiorid^y  San  German^  Guadalcanar,  San  Christoval, 
Santa   Caiarina,   and   Santa    Ana.     Guadalcanar, 
however,  was  the  most  attractive,  having  a  port 
which  they  named  De  la  Cnu,  and  a  river  which 
they  called  Galego.    Of  tliis  Island  Mendana  took 
possession  for  the  King  of  Spain.    When  the  voyage 
was  published,  the  name  of  Solomon's  Islands  was 
given  to  the  group,   ''  to  the  end  that  the  Spa- 
niards, supposing  them  to  be  those  Isles  from  whence 
Solomon  fetched  gold  to  adorn  the  temple  at  Jeru- 
salem, might  be  the  more  desirous  to  go  and  inhabit 
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Ansiialijsia.  the  Same  i*  but  It  has  been  said  that  Mendana's  ad- 
vice was/ that  they  should  not  be  colonized,  **  that  the 
English,  or  others,  who  pass  the  Strait  of  Magel* 
hanes  to  go  to  the  Moluccas,  might  have  no  suc- 
cour there,  but  such  as  they  get  from  the  Indians." 
The  truth,  however,  is,  that  Mendana,  on  a  second 
voyage  for  the  discovery  of  the  Solomon  Islands,  re- 
turned without  being  able  to  find  tliem,  which  gave 
occasion  to  the  remark,  that,  *'  what  Mendana  dis- 
covered in  his  first  voyage,  he  lost  in  his-  second/' 
He  discovered,  however,  in  this  second  voyage,  the 
great  Island  of  Santa  Cruz,  which  is  situated  at  the 
south-east  extremity  of  Solomon's  Islands,  and  may 
very  fairly  be  considered  as  one  of  the  group. 
This  Island,  which  has  an  excellent  harbour.  La  Gra- 
ciosa,  was  first  revisited  by  Carteret,  in  1767,  after 
Mendana's  discovery,  who  changed  its  name  to  thai  of 
Egmont,  and  made  it  the  principal  Island  of  a  group 
which  he  called  Queen  Charlotte's  Islands.  Here 
Mendana  died,  and  Quiros  succeeded  to  the  com- 
mand ;  but  the  search  for  SolomoVs  Islands  was  a- 
bandoned  when  they  were  not  more  than  40  leagues 
from  Christoval.  It  is  a 'singular  fact,  that  Solo- 
mon's Islands,  whose  name  was  sufficient  to  tempt 
adventurers,  were  lost  to  Europeans  for  two  cen- 
turies after  their  discovery,  and  that  we  know  at 
present  little,  if  any,  more  than  Mendana  gave  to  the 
world  after  his  first  voyage.  They  were  revisited  by 
Bougainville  in  1768 ;  by  M.  SurviUe  in  I76O,  on  a 
voyage  from  Pondicherry  of  mercantile  speculation, 
and  who,  firom  a  ridiculous  mistake,  called  them  the 
Archipelago  of  the  Arsacides^  to  mark  the  natives  as 
assassins  ;  and  by  Lieutenant  Shortland,  of  the  Bri- 
tish navy,  in  1788,  who  chose  to  call  them  New 
Georgia ;  and  frequently  since  that  time  by  various 
British  and  French  navigators ; — still  the  little  we 
know  of  them  is  from  Mendana. 

Santa  Ysabel,  he  says,  was  inhabited  bv  people 
who  had  the  complexion  ef  mulattos,  wifh  curly 
hair,  with  little  covering  to  their  bodies,  who  wor- 
shipped serpents,  toads,  and  such  like  creatures; 
their  food  cocoa-nuts  and  roots ;  and  it  was  believed 
that  they  eat  human  flesh,  *<  for  the  chief  sent  to  the 
general  a  present  of  a  quarter  of  a  boy  with  the 
hand  and  ann."  Buonavista  is  twelve  leagues  in  ex- 
tent, very  fertile,  well  peopled,  the  natives  living  in 
regular  villages  or  towns.  On  Florida,  twenty-five 
leagues  in  circuit,  the  natives  dyed  their  hair  red, 
collected  together  at  the  sound  of  conch-shells,  and 
eat  hunfan  flesh.  Sesarga  was  well  inhabited,  pro- 
duced plenty  of  yams  and  bread-fruit,  and  here  the 
Spaniards  saw  hogs.  In  the  midst  of  the  Island 
was  a  volcano,  continually  emitting  smoke.  They 
saw  bats  which  measured  five  feet  between  the  tips 
of  the  wings.  At  Guadalcanar  they  received  in 
barter  two  hens  and  a  cock,  the  first  fowls  that  had 
been  seen.  At  San  Christoval,  the  natives  were 
very  numerous,  and  drew  up  to  give  battle  to  the 
Spaniards,  their  arms  being  darts,  clubs,  bows  and 
arrows  ;  but  they  were  dispersed  by  the  fire  of  the 
muskets,  which  killed  one  Indian,  and  wounded 
others.  In  the  neighbouring  village  was  found  a 
quantity  of  cocoa-nuts  and  almonds,  sufficient  to 
have  loaded  a  ship.    Santa  Ana  was  ^ell  peopled 
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and  fertile.  It  has  a  good  port  on  th«  east  side,  Aoiiralwia. 
where  the  Spaniards  were  attacked  by  the  natives,  ^^^'^^^ 
who  wounded  three  of  the  invaders,  and  one  dart 
pierced  through  the  target  and  arm  of  the  Spanish 
commanding  officer;  the  blacks  had  boughs  on  their 
heads,  and  bands  round  their  waists.  The  Spaniards 
observed  here  hogs  and  fowls. 

VI.  To  the  south-east  of  Solomon's  Islands,  and  be-  New^e- 
twcen  the  parallels  of  14^^  and  20°  south  latitude,  bcidea. 
are  found  a  number  of  Islands,  some  of  very  consi- 
derable  magnitude,  called  the  Neto  Hebrides,   or 
Hebudes.     They  were  first  discovered  in  1606,  by  Discovco*. 
Pedro  Fernandez  de  Quiros,  who,  with  Luis  Vaez 
de  Torres,  was  sent  by  the  King  of  Spain  from  Lima, 
with  two  ships  and   a  zabra  (launch)  to  establish 
a  settlement  at  the  Island  Santa  Cruz,  and  from 
thence  to   go  in  quest  of  the  Tierra  Australy  or 
southern  continent.     This  voyage  has  been  consi- 
dered, and  justly  so,  among  the  most  celebrated  un- 
dertaken by  tHe  Spaniards  since  the  time  of  Magel- 
hanes.     In  April  1606,  they  discovered  an  Island,  to 
which  they  gave  the  name  of  Santa  Maria,  from 
whence  they  saw  another  Island  to  the  southward,  <'so 
large,"  says  Toires,  "  that  we  sailed  for  it."   On  the 
2d  May;  they  anchored  in  a  bay,    large  enough 
to  hold  a  thousand  ships,  to  which  they  gave  the  ap- 
propriate name  of  San  Felipe  y  Santiago,    Quiros  at 
once  determined  that  he  had  now  discovered  the 
long-sought-for  southern  continent,  and  in  this  con- 
viction named  it  the  Australia  del  Espiritu   Santo. 
Two  rivers  fell  into  the  bay,  one  the  Jordan,  the 
other  the  Salvador.     The  surrounding  country  was 
beautiful,  and  is  thus  described  by  the  historian  of 
the  voyage :     **  'Ilie  banks  of  the  rivers  were  cover- 
ed with  odoriferous  flowers  and  plants,  particularly 
orange  flowers  and  sweet  basil,  the  perfumes  of 
which  were  wafted  to  the  ships  by  the  morning  and 
evem'i^  breezes  ;  and,  at  the  early  daw^  was  heard, 
from  the  neighbouring  woods,  the  mixed  melody  of 
many  different  kinds  of  birds,  some  in  appearance 
like  nightingales,  blackbirds,  larks,  and  goldfinches. 
All  the  parts  of  the  country  in  front  of  the  sea  were 
beautifully  varied  with  fertile  valleys,  plains,  wind- 
ing rivers,  and  groves,  which  extend  to  the  sides  of 
green    mountains."      (Torquemadaf    as    quoted   in 
Burney's  Account  of  Discoveries  in  the  South  Sea.) 

Of  this  terrestrial  paradise,  which  the  Spaniards 
regarded  as  their  own.  It  was  intended  to  take  im- 
mediate possession  ;  they  landed  in  great  numbers ; 
the  Islanders  were  also  numarous,  became  alarmed, 
made  them  presents,  and  signified  a  wish  for  them 
to  return  to  their  ships.  They,  however,  landed  from 
their  boats,  on  which  the  chief  drew  a  line  on  the 
ground  with  the  end  of  his  bow,  and  made  signs  that 
the^Spaniards  must  not  pass  that  boundary.  It  is  said 
that  Torres,  to  show  his  contempt  of  the  idea  of- 
being  restrained  by  barbarians,  immediately  passed 
the  line.  A  battle  ensued,  in  which  the  chief  was. 
Icilled,  and  all  the  rest  fled  into  the  woods.  This 
rash  act,  however,  was  fatal  to  the  views  of  the  Spa- 
niards, who  never  afterwards  could  prevail  on  the 
Islanders  to  have  any  friendly  communication  with 
them  ;  and  they  left  this  countiy,  after  some  ridicu- 
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Aiutralasti.  lous  formalities  of  taking  possession  in  the  name  of 
^  Philip  III.  and  founding  a  city,  dignified  with  the 
name  of  the  iVen?  JenuaTemh 

So  anxious  was  Quiros  of  '^  adding  the  Australia 
del  Espiritu  Santo  to  the  other  possessions  of  the 
Spanish  monarchy,"  that,  ^er  his  return  to  Spain, 
he  is  said  to  have  presented  no  less  than  fifly  memo- 
rials to  tl\e  King.  One  of  these,  which  was  printed 
at  Seville,  begins  thus :  ^'  I,  Captain  Pedro  Fer- 
nandez de  Quiros,  say,  that,  with  this  I  have  pre- 
sented to  your  Majesty  eight  memorials  relative  to 
the  settlement  which  ought  to  be  made  in  Australia 
Incognita**  In  these  memorials,  he  enumerates  the 
many  valuable  productions  of  this  supposed  southern 
continent :  cocoa-nuts,  plantains,  sugac-canes,  yams, 
batatas,  oranges,  limes,  papas,  pumpkins,  almonds, 
nutmegs,  mace,  ginger,  and  pepper,  in  great  quanti- 
ties ;  woods  for  <'  building  any  number  of  sliips." 
The  animals  are  hogs,  goats,  and  dogs ;  fowls,  and 
a  variety  Of  useful  and  beautiful  birds ;  various  good 
fish  ;  and  pearl  oysters.  The  climate  is  described  as 
so  fine,  and  such  a  freshness  in  the  air,  that  neither 
by  labour,  exposure  to  the  sun,  or  rain,  or  dews, 
nor  by  intemperance,  did  any  o^  the  Spaniards  fall 
sick ;  and  among  the  natives  many  aged  people  were 
seen.  They  wear  a  covering  round  the  middle: 
Torres  says  they  are  all  black  and  naked.  They 
are  described  by  Quiros  as  corpulent  and  strong, 
cleanly,  cheerful,  sensible,  and  grateful ;  their  houses 
stood  on  the  ground,  and  not  on  poles,  built  of  wood, 
and  thatched.  They  weave  nets,  and  make  earthen 
vessels,  have  plantations  inclosed  with  palisades, 
construct  vessels  which  navigate  to  distant  countries, 
and  have  places  appropriated  for  burying  the  dead ; 
and,  he  adds,  as  the  last  and  decisive  test  of  their 
progress  in  civilization,  '<  they  cut  their  hogs  and 
make  capons.'' 

This  archipelago  of  Islands,  like  that  of  Solomon, 
was  lost  to  the  world  for  a  century  and  a  half,  when 
Bougainville  revisited  them  in  1768 ;  but,  except 
landing  on  the  Isle  of  Lepers,  did  nothing  more  than 
discover  that  the  land  was  not'  connected,  but  com- 
posed of  Islands,  which  he  called  the  Great  Cydades  ; 
which,  on  being  more  accurately  and  extensively  ex- 
plored by  Cook,  in  1774,  underwent  another  change 
to  that  of  New  Hebrides,  which  they  now  bear  in 
all  our  charts*   According  to  the  survey  of  our  great 
navigator,  they  consist  of  Tierra  del  Espiritu  Santo, 
the  largest  of  the  whole,  St  BartholomeWy  MaUicida, 
the  Isle  of  Leperst  Aurora^  Whitsuntide,  Ambrym, 
Apee,    Paoom,     Three-hills,    Sandxvich,    Montagu, 
Hinchinbrook,  Shepherd*s  Isles,  Erromango,  Tanna, 
and  IrHmer,  Annatom,  and  Erronan,  The  two  which 
are  pore  particularly  described,  are  Mallicolo  and 
Tanna,  the  natives  of  which  differ  remarkably  in 
their  persons  and  language ;  those  of  the  latter  hav- 
ing curly  but  long  hair,  dark  but  not  black,  and 
without  anything  of  the  negro  character  in  their  fea- 
tures, which  are  regular  and  agreeable ;  their  per- 
sons slender,  active,  and  nimble.     They  found  them 
hospitable,  civil,  and  good-natured ;  but  displayed  a 
jealousy  of  their  visitors  seeing  the  interior  of  the 
Island,  which  could  only  be  equalled  in  Japan  or 
China.  All  the  plantations  were  fenced,  and  laid  ottt 
in  a  line :  they  consisted  of  sugar-canes,  yams,  plan- 
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tains,  bread-fruit,  &c.  The  yams  remarkably  fine,  Ausiialasia. 
one  of  which  weighed  fifly-six  pounds,  every  ounce  ^'^^V^^ 
of  which  was  good ;  and  they  had  pigs  and  poultry. 
The  juice  of  the  cocoa-nut,  and  water,  appeared  to 
be  their  only  beverage.  Their  arms  were  clubs, 
darts,  lances,  and  bows  and  arrows.  Their  canoes, 
clumsily  sewed  together,  had  outriggers,  and  were 
worked  by  paddles  and  by  sails.  The  men  wore  a 
wrapper  round  the  loins,  and  the  women  a  sort  of 
petticoat  reaching  to  the  knee. 

The  natives  of  Mallicolo  are  called  by  Captain, 
Cook  ''  an  ape-like  nation ;"  the  most  ugly,  ill-pro- 
portioned people  he  ever  met  with,  and  different 
frohi  all  others ;  diminutive  in  their  persons,  dark- 
coloured,  with  black  hair,  shoit  and  curly,  but  not 
so^  woolly  as  a  negro's :  they  had  long  heads,  flat 
faces,  and  monkey  countenances;  and  a  belt  round 
the  waist,  pulled  tight  across  the  belly,  made  t|iem 
look  not  unlike  overgrown  pismires.  The  women  were 
equally  ugly ;  the  dress  of  both,  in  other  respects, 
the  same  as  that  of  Tanna,  as  were  also  the  produc-  . 
tions  of  the  Island.  Their  houses  were  low,  and 
covered  with  palm  thatch.  (  See  Dalrymple,  Burney, 
Cook,  &e,) 

VII.  Thislarge  Island,  surrounded  with  coral  islets  ^ew  Cale- 
and  reefs,  was  wholly  unknown  till  Captain  Cook,  in  dooia. 
1774,  fell  in  with  the  north-western  extremity  in 
steering  south-west  from  Mallicolo,  from  which  it  is 
distant  not  more  than  about  80  leagues.   He  anchor- 
ed within  a  small  Island  called  Balabea,  and  oppo'- 
site  to  the  district  Bclade.    The  great  Island  extends  - 
between  latitude  20^  5'  and  22°  30'  in  the  direction  Dcscrip* 
of  north-west  and  south-east ;  about  250  miles  long  tion. 
by  60  broad.    The  land  bears  a  great  resemblance 
to  that  of  New  South  Wales,  and  many  of  its  natu- 
ral productions  appeared  to  be  the  same,  but  the  na« 
tives  were  different.     They  are  represented  as  a 
strong,  robust,  active,  well-made  people,  courteous 
and  friendly,  and  not  in  the  least  addicted  to  pilfer- 
ing, in  which  respect  they  differ  from  every  other 
tribe  of  Australasia.    They  are  nearly  of  the  sameNativesb 
colour  as  the  natives  of  Tanna,  and  appeared  to  be  a 
mixed  race  between  that  people  and  those  of  the 
Friendly  Isles,  or  of  Tanna  and  New  Zealand ;  their 
language  being  a  mixture  of  them  all*     Of  the  same 
disposition  as  the  natives  of  the  Friendly  Islands, 
they  were  found  to  excel  them  in  affability  and  ho- 
nesty; and  the  women,  like  those  of  Tanna,  were  more 
chaste  than  the  females  of  the  more  eastern  Islands, 
not  one  of  the  ship's  company  having  been  able  to 
obtain  the  least  favour  from  any  one  of  them.  They 
wear  a  petticoat  of  the  filaments  of  the  plantain 
tree,  **  at  least  six  or  eight  inches  thick,  but  not.one 
inch  longer  than  necessary  for  the  use  designed." 
They  paint  and  puncture  their  bodies,  and  wear  ear- 
rings, and  necklaces,  and  bracelets,  of  tortoise  and 
other  shells.    Both  men  and  ^omen  have  good  fea- 
tures and  agreeable  countenances,  and  some  of  the 
men  measured  in  height  six  feet  four  inches.     Their 
hair  is  frizzled  out  like  a  mop,  is  very  black,  coarse, 
and  strong,  different  from  that  of  a  negro.     The 
ruff  mop-heads  make  use  of  <*  scratchers,**  composed 
of  a  number  of  sticks  of  hard  wood,  about  the  thick-     . 
ness  of  knitting-needlesi  fastened  together  at  one 
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Aiifttrala.<iia.  end  like  a  sort  of  comb ;  the  women  have  their  hair 
cropped  short.     The  men  wear  a  wrapper  round  the 
loins,  made  of  the  bark  of  a  tree.     Their  hous^  re- 
semble bee-hives,  with  peaked  roofs,  entered  by  a 
hole  just  big  enough  to  admit  a  man  bent  double. 
The  sides  are  of  spars  and  reeds,  and  both  these  and 
the  roof  well  thatched  with  dry  grass.     They  boil 
their  roots  and  lish  in  earthen  jars.     They  have  nets 
made  of  plantain  fibres,  and  the  sails  of  their  canoes 
are  of  the  same  material.     These  vessels-  consist  of 
two  trees  fixed  together  by  a  platform.     They  have 
plantations  of  sugar-canes,  plantains,  bread-fruit,  and 
cocoa-nut,  but  none  of  them  very  productive.     The 
whole  appearance  of  the  country,  indeed,  is  described 
as  unable  to  support  many  inhabitants.    The  greater 
part  of  the  visible-surface  consists  of  barren  rocky 
mountains  ;  and  though  the  plains  and  valleys  appear- 
ed to  be  fertile.  Captain  Cook  was  of  opinion  that 
**  nature  has  been  less  bountiful  to  it  than  to  any 
other  tropical  Island  we  know  in  this  sea." 

D'Entrecasteaux  passed  the  opposite  extremity  of 
New  Caledonia  in  179S,  when  on  his  search  after  the 
unfortunate  LaP6rouse,  but  was  prevented  by  a  bar- 
rier reef  of  coral  from  approaching  the  coast ;  and, 
in  the  following  year,  he  visited  Balade  on  the  north- 
west. The  account  of  the  inhabitants,  as  siven  by 
Rossel  and  Labillardiere,  differs  altogether  from  that 
<tf  Cook.  Instead  of  finding  them  friendly,  honestyand 
inoffensive,  they  are  descnbed  as  the  worst  of  canni- 
bals ;  not  only  eating  the  flesh  of  their  enemies,  but 
feeding  on  little  children ;  ferocious  in  their  dis- 
positions, the  most  audacious  thieves,  and  the  wo- 
men the  most  shameless  prostitutes.  But  their  own 
account  of  their  transactions  there,  the  confidence 
with  which  they  straggled  over  the  country,  and  the 
readiness  of  the  savages  to  serve  them,  by  no  means 
warrant  the  bad  character  they  have  thoiuzht  fit  to 
give  them ;  and  tliey  had  no  more  proof  of  their  be- 
ing cannibals,  than  they  had  for  accusing  the  people 
«f  Van  Dieman's  Land  of  the  same  practices,  be- 
cause the  Surgeon  Major  mistook  the  bone  of  a  kan- 
garoo for  that  of  a  young  girl.  They  appear  to  have 
endeavoured,  by  signs,  to  extort  a  confession  to  tills 
effect  from  the  poor  savages,  who,  on  their  part,  were 
also  persuaded  that  the  French  were  the  real  cannibals. 
The  charge  brought  against  the  women  is  grounded 
solely  on  two  young  girls  having  been  prevailed  on 
by  some  of  the  crew  to  expose  what  decency  requires 
to  be  concealed,  in  return  for  some  pieces  of  cloth  or 
iron.  Labillardiere  thinks  the  inhabitants,  as  well 
as  the  vegetable  productions,  resemble  those  of  Van 
Dieman's  Land.  There  was  no  want  of  different 
kinds  of  esculent  plants,  though  a  great  scarcity 
prevailed  from  drought,  or  other  cause,  when  they 
arrived.  The  young  shoots  of  the  Hybucus  tiliaceuSf 
the  fruit  of  the  Cordia  sebeUina,  the  Dotickos  tube- 
rasust  Helianthtu  iuberosus,  Arum  euulentumy  and 
Macrorrhizon^  Hyporis^  AleuriieSy  figs,  oranges,  plan- 
tains, sugar-canes,  cocoa-nuts,  and  ^e  bread-fruit, — 
all  afforded  them  articles  of  food.  Yet  Labillar- 
diere says  they  eat  steatite,  and  that  he  saw  one 
man  devour  a  piece  of  this  stone  as  large  as  his  two 
fists.  They  also  eat  a  species  of  spider.  They  had 
lost  the  bogs  whidi  Cook  lefl  them,  but  some  half 


dozen  of  cockA  and  hens  were  seen  by  the  French.  Atutnlasia. 
(See  Cook,  Labillardiere,  &c.)  ^^*V^^ 

VIII.  Though  these  Islands  geogr^hically  belong  to  New  Zoa* 
Australasia,  the  natives  are,  in  their  physical  character  '^^*  . 
and  language,  Polynesians.    They  were  first  disco- 
vered on  the  13th  December  1642,  by  Abel  Jansen  Discoverj. 
Tasman,  on  his  voyage  of  discovery  from  the  Mauri- 
tius; and,  on  the  18th,  the  Heemskirk  yacht,  and 
the  fly-boat  Zeehaan,  came  to  anchor  in  a  bay  to 
which  they  afterwards  gave  the  name  of  Moorde- 
naar's  or  Murderer's  Bay,  and  to  the  Island  that  of 
Skioien  Land,  in  honour  of  the  States  General,  and 
in  the  possibility  that  it  might  join  the  Staaten  Land 
to  the  east  of  the  Tierra  del  Fuego.    *'  It  is  a  fine 
country,"  says  Tasman,  ^'  and  we  iiope  it  is  part  of 
the  unknown  South  Continent  J*    The  expedition  of 
Hendrik  Brower  to  Chili  the  following  year,  cut  off 
the  latter  Staaten  Land  from  any  continental  con- 
nection, and  the  name  of  the  former  was  then  chan- 
ged to  that  of  New  Zealand. 

On  the  19th,  a  boat  with  13  natives  came  within  a 
stone's  throw  of  the  Heemskirk.  The  language  in 
which  they  hailed  was  unlike  that  of  the  Solomon's 
Islands,  of  which  Tasman  had  a  vocabulary.  Their 
vessel  consisted  of  two  narrow  canoes,  joined  toge- 
ther by  boards,  on  which  tlie  people  sat ;  their  pad- 
dles, about  a  &thom  long,  pointed  at  the  end ;  their 
clothing  appeared  of  matts  or  cotton,  but  their  breasts 
were  naked.  They  invited  them  to  come  on  board, 
but  in  vain.  The  ships,  however,  were  moved  nearer 
in  shore,  upon  which  seven  double  vessels  came  off. 
A  boat,  being  dispatched  from  one  ship  to  the  other, 
was  previously  attacked.  Three  men  belonging  to 
the  Zeehaan  were  killed,  and  one  mortally  wounded ; 
one  of  the  killed  was  dragged  Into  the  canoes.  After 
this,  despairing  of  getting  water  or  provisions,  tliey 
weighed  and  set  sail,'  twenty-two  of  the  native  boats 
following  them,  eleven  of  which  were  full  of  people. 
The  ships  fired,  and  the  canoes  returned  to  the  shore. 

The  next  visitor,  at  the  distant  period  otlStJ  years^ 
was  Captain  Surville,  who,  in  1769,  put  into  a  bay 
on  the  north-eastern  extremity,  and  gave  it  the  name 
of  Lauriston  Bay.  In  the  same  year.  Lieutenant 
(afterwards  Captain)  Cook,  of  the  Endeavour,  made 
the  land  on  the  6th  October  1769,  the  enormous 
height  of  which  became  the  subject  of  much  conver- 
sation ;  and  the  general  opinion  was,  that  they  had 
now  discovered  the  Terra  AustraUs  incognita*  This 
voyage,  however,  and  the  circumnavigation  of  the 
Islands  of  New  Zealand,  entirely  subverted  the  theo- 
ry of  a  great  southern  continent.  In  1772,  Cap- 
tains Marion  du  Fresne  and  Crozet  put  into  the  Bay 
of  Isles,  where  the  former,  and  some  of  the  crew, 
were  murdered  by  the  natives.  In  March  1773,  Cap- 
tain Cook  in  the  Resolution,  with  Captain  Furaeaux 
in  the  Adventure,  revisited  New  Zealand,  where  the 
latter  had  a  whole  boat*s  crew,  with  a  midshipman, 
murdered  by  the  inhabitants.  In  1776  and  1777,  a 
third  visit  was  made  to  these  Islands  by  Captain 
Cook.  In  these  several  visits,  accompanied  as  be  was 
with  men  well  versed  in  every  branch  of  natural 
knowledge,  there  will  be  found  in  the  Vojfages  of 
Cook  and  Forster  every  species  of  information  that 
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Anfttralaaia.  the  feroctous  disposition  <ft  the  inhabitants  made  it 
practicable  to  collect. 

The  two  great  Islands  of  New  Zealand  extend 
between  latitude  34^  and  48^  south,  longitude  181^ 
and  194^  east ;  that  to  tlie  northward  called  Eahei- 
nomawe^  is  about  400  G.  miles  long  by  90  me- 
dial breadth  ;  the  name  of  the  ^soutliern  Island  is 
Tavaipoenammoo,  is  about  450  G.  miles  long  by  9^ 
broad ;  the  former  has  a  rich  and  fertile  soil,  well 
clothed  with  trees,  some  of  them  more  than  SO  feet 
in  girt,  and  90  feet  high,  without  a  branch.  Some 
of  Uiem  resembled  spruce,  and  were  "  large  enough 
for  the  mainmast  of  a  50  gun  ship."  The  highest 
hills  were  covered  with  forests,  the  valleys  with  grass 
and  shrubbery,  and  the  plains  were  well  irrigated  with 
rills  of  clear  water.  The  southern  Island  is  very 
mountainous ;  one  peak,  resembling  that  of  Tene- 
riffe,  was  estimated  by  Forster,  but  without  sufficient 
data,  at  14,000  feet  of  height ;  it  was  covered  witli 
snow  in  the  middle  of  January.  Both  as  to  appear- 
ance and  temperature,  they  may  be  considered  as 
the  British  Isles  of  Australasia.  Fahrenheit's  ther- 
mometer in  February  was  never  higher  than  66°,  and 
was  not  lower  in  June  than  48^. 

A  great  part  of  the  western  side  of  those  Islands 
had,  however,  a  desolate  and  inhospitable  appear- 
ance; exhibiting  ranges  of  yellow  sandstone,  or 
white  sand  hills,  with  scarcely  a  blade  of  verdure.  It 
is  worthy  of  remark,  that  this  extraordinarv  differ- 
ence prevails  between  the  two  'coasts  of  South 
Africa,  the  two  coasts  of  New  Holland,  and  the  two 
coasts  of  Van  Dieman*s  Land. 

The  natives  are  stout,  well  limbed,  and  muscular, 
vigorous  and  active,  excelling  in  manual  dexterity ; 
their  countenances  intelligent  and  expressive,  of  an 
oHve  complexion,  but  not  darker  than  a  Spaniard. 
In  the  appearance  of  the  women,  there  is  not  much 
feminine  delicacy ;  but  on  Cook's  first  visit,  they 
found  them  more  modest  and  decent  in  their  beha- 
viour, than  in  any  of  the  islanders  they  had  met  with; 
they  were  covered  from  the  bhoulders  to  the  ankles 
with  a  sort  of  netted  cloth,  made  of  the  split  leaves 
of  the  flax  plant  {Phormium  tenax\  the  ends  hang- 
ing down  like  fringe.  A  party  once  came  upon  some 
women  by  surprise,  as  they  were  fishing,  naked,  for 
lobsters,  and  '*  the  chaste  Diana,  with  her  nymphs, 
eould  ndt  have  discovered  more  confusion  and  dis- 
tress at  the  sight  of  AcUeon,  than  these  women  ex- 
pressed upon  our  approach.'*  On  the  third  visit, 
however,  they  had  got  rid  of  all  their  modesty,  and 
a  rusty  nail  was  sufficient  to  purchase  the  last  fa- 
vour. 

The  black  hair  of  the  men  is  bound  in  a  knot  on 
the  top  of  the  head ;  that  of  the  women  is  cropped ; 
both  sexes  anoint  their  hair  with  rancid  oil,  and 
smear  their  bodies  with  grease  and  red  ochre.  The. 
faces  of  the  old  men  are  covered  with  large  furrow- 
ed black  marks,  generally  spiral  lines,  and  have  a 
horrible  appearance.  The  women  wear  in  their 
ears  pieces  of  cloth,  feathers,  sticks,  bones,  &c.  and 
bracelets  and  anklets  of  bone,  teeth,  shells,  &c. 
Captain  Cook  did  not  observe  any  appearance  of 
disease,  or  bodily  complaint,  or  ercq;>tion  on  the  skin, 
or  marks  of  any  ;  and  the  most  severe  wounds  healed 
most  rapidly.    Very  old  men,  without  hair  or  teeth. 


Natives. 


showed  no  signs  of  decrepitude^  tnd  were  full  of  Australasia, 
cheerfulness  and  vivacity.  They  are  mild,  gentle, 
and  affectionate  towards  each  other,  but  ferocious 
and  implacable  towards  their  enemies ;  and  it  unfor- 
tunately happens,  that  the  little  societies  into  which 
they  appear  to  be  divided,  are  in  an  almost  perpe- 
tual state  of  hostility,  which  makes  it  necessary  for 
them  to  dwell  in  happahs  or  villages,  fortified  with 
embankments,  ditches,  and  pallisadoes.  They  give 
no  quarter,  and  feast  with  apparent  relish  on  the 
bodies  of  their  enemies,  which  they  out  up  and  broil 
in  holes  dug  in  the  earth  ;  they  suck  out  the  brains, 
ai.d  preserve  the  skulls  as  trophies.  They  made  no 
hesitation  in  devouring  human  flesh  in  presence  of 
the  English  officers,  and  their  provision  baskets  had 
generally  the  head  or  a  limb  of  a  human  subject; 

The  only  quadrupeds  on  the  Islands  are  dogs, 
small  and  ugly,  and  rats,  the  former  of  which  they 
eat,  and  with  their  skins,  cut  into  strips,  they  adorn 
their  clothing ;  but  their  principal  food  consists  of 
fish,  and  the  bruised  roots  of  fern.  They  cultivate, 
however,  and  with  great  neatness,  sweet  potatoes, 
eddas,  and  gourds,  all  planted  in  regular  rows ;  and 
Cook  observed,  near  the  villages,  both  privies  and 
dunghills.  Their  houses  have  a  ridge-pole  to  the  roof, 
which,  with  the  sides,  are  built  of  sticks  and  grass, 
and  lined  with^  bark  ;  they  sleep  on  the  floors  cover- 
ed with  straw  ;  and  the  furniture  consists  of  a  chest 
to  hold  their  tools,  clothes,  arms,  and  feathers,  pro- 
vision baskets,  and  gourds  to  hold  water,  which  is 
their  only  beverage ;  the  New  Zealanders  being 
among  the  very  few  people,  civilized  or  savage,  who 
are  ignorant  of  the  means  oi  intoxication. 

Their  double  canoes,  or  whale  boats,  are  admira- 
bly constructed  with  planks  from  60  to  70  feet  in 
length,  and  their  prows  and  stems  are  tastefully  and 
curiously  carved  and  ornamented,  all  of  which  is 
performed  by  adzes  and  axes  of  a  hard  black  stone, 
or  green  talc  or  jade,  and  with  chisels  of  human 
bone  or  jasper.  Of  these  materials  also  are  their  ofien- 
sive  weapons  made :  these  are  lances  fourteen  feet 
long,  sharp  at  both  ends,  of  hard  wood,  neatly  carv- 
ed ;  and  a  battle  axe  of  jade  or  bone  about  a  foot 
long.  Their  war  canoes  carry  from  60  to  70  men 
each ;  they  ke^p  exact  time  with  their  paddles,  sing- 
ing, with  great  vociieration  and  distorted  features, 
their  savage  war  song,  when  bound  on  any  hostile 
expedition.  Their  war  dances  are  conducted  an  the 
same  furious  and  extravagant  style ;  the  only  musical 
instrument,  if  it  can  be  called'  one,  is  a  triton  shell, 
which  sounds  like  a  cow's  horn. 

They  have,  however,  a  taste  for  .music,  and  the 
women  are  said  to  sing  in  a  sod,  slow,  and  moumfiil 
cadence,  making  use  of  semitones.  When  their 
husbands  are  slain  in  battle,  they  cut  their  legs,  arms, 
and  faces,  with  bone  or  sharp  shells,  and  few  of  them 
that  do  not  wear  scars  on  their  bodies  as  testimonials 
of  their  afifection  and  sorrow  for  their  deceased 
friends* 

The  natives  of  New  Zealand  exhibit  a  strange 
mixture  of  civilized  and  savage  life.  It  was  hoped 
from  the  state  of  their  cultivated  grounds,  of  which 
several  hundred  acres  were  seen,  that  presents  of 
hogs,  kids,  and  poultry,  would  have  been  most  accept- 
able, and  considerable  numbers  were  left  with  them 


16 


AUSTRALASIA. 


Auatraluia.  on  the  first  and  fe^cond  visiU  of  Captain  Cook  ;  but, 
excepting  die  cocks  and  hens,  wbidi  had  bred  plen- 
tifully, and  flew  about  wild  in  the  woods,  the  others 
had,  been  wantonly  destroyed.  In  1791,  Vancouver 
touched  at  Dusky  Bay,  and  remained  there  for  some 
time,  examining  the  bays  and  creeks  in  the  neigh- 
bourhood ;  but  they  did  not  see  one  human  being. 
And,  in  1793,  D'Entrecasteaux  passed  between  the 
Three  King's  Island,  and  Cape  Maria  Van  Dieman, 
but  had  no  other  communication  with  the  natives 
but  in  their  canoes.  Unlike  in  every  respect  to  the 
Otaheitans,  they  have  evidently  a  common  origin ;  their 
language  not  differing  more  than  the  language  of  the 
two  New  Zealand  Islands  from  each  other.  The  few 
notions  they  have  of  superior  beings  also  accord  with 
those  of  Otaheite.     (See  Cook*$  Voyages,) 

A  missionary  of  the  name  of  M arsden,  from  merely 
seeing  some  New  Zealanders  in  New  South  Wales, 
had  ^e  hardihood  to  accuse  Captain  Cook  of  having 
drawn  "  a  false  picture  of  the  New  Zealanders."    He 
undoubtedly  thought  so,  and  went  to  the  Islands  with 
a  view  of  converting  the  natives  to  Christianity.    He 
soon,  however,  abandoned  this  '*  noble  race  of  men,'* 
as  he  calls  them,  being  unable,  by  his  own  account, 
*'  to  lay  the  first  stone  ;"  consoling  himself  for  his 
disappomtment  by  the  reflection  that  "  tl^e  pious  Is- 
raelites could  not  build  the  walls  of  Jerusalem  with- 
out holding  Uxe  sword  in  one  hand  and  the  trowel  in 
the  other.*'     Captain  Cook's  accuracy  is  too  well 
established  to  be  shaken  by  such  authority.  .  The 
following  horrible  transaction  proves  how  well  he 
described  the  character  of  these  cannibals.    In  De- 
cember 1809,  the  ship  Boyd,  from  Port  Jackson,  was 
at  Wang-arrooa,  in  the  Bay  of  Islands,  and  admitted, 
without  due  caution,  too  large  a  number  of  natives  on 
boardy  when  the  crew  were  suddenly  attacked,  over- 
powered, and  slaughtered.   Captain  Alexander  Berry 
of  the  ship  Edinburgh  Castle,  being  on  the  coast, 
was  soon  af\er  appriised  of  this  horrible  event ;  and, 
proceeding  to  the  bay,   found  the  remains  of  the 
Bojrd,  which  had  been  burned  by  the  savages.     On 
landing,  he  discovered  that  the  massacre  had  been 
directed  by  Tippahee,  the  old  chief,  who  had  been  so 
much  caressed  at  Sydney^     The  bones  of  the  un- 
fortunate men  lay  scattered  on  the  ground,  where 
their   bodies  had  been  devoured   by  the  savages. 
Sixteen  were  murdered  and  cut  up  on  the  deck  of 
the  vessel ;  five  others,  who  had  fled  for  safety  upon 
the  yards,  were  told  by  the  old  cannibal,  that  if  they 
would  come  down  their  lives  should  be  spared,  which, 
after  some  hesitation,  they  consented  to  do.     The^ 
were  sent  on  shore ;  and  in  five  minutes  afler,  their 
dead  bodies  lay  on  the  beach.     The  only  survivors 
which  Captain  Berry  contrived   to  save,    were    a 
woman,  two  children,  and  a  boy.     Well  might  Cap- 
tain Berry  conclude  the  narrative  of  his  horrid  mur- 
der by  an  admonition,  ''  Let  no  man  trust  a  New 
Zealander." 

To  the  eastward  of  New  Zealand  is  an  Island  of 
considerable  extent  and  well  peopled,  discovered  by 
Mr  Broughton  in  179I9  when  on  a  vojrage  round  the 
world  with  Vancouver.  He  called  it  Chatham 
Island;  the  people  and  its  productions  the  same  as 
those  of  New  Zealand..    (S^  Vancouver's  Voy.) 

It  taiay  be  proper  here  to  notice  a  recent  discovery 


of  a  group  of  Islands  directly  south  of  the  south  Austrabiiia, 
'  cape  of  Tavai  Poenammoo^  one  of  the  New  Zealands,  ^-^^v*"^^ 
named  Lord  Auckland's  Group^  by  the  discoverer,  p*"I  ^"^^ 
Mr  Bristow,  master  ot  a  South  Sea  Whaler,  in  grati- ^^"S^^!'* 
tude  to  the  nobleman  whose  name  they  bear,  for  hav- 
ing, when  a  boy,  procured  him  admission  into  the  ' 
school  of  Greenwich  Hospital.  This  group,  seven 
in  number,  were  first  seen  on  the  10th  Ausust  I8O6; 
and,  on  the  20th  October  1807>  Captain  Brbtow 
came  to  anchor  with  his  ship,  the  Sarah,  in  a  fine 
harbour  on  the  largest  Island,  which  he  called  En^ 
derby,  and  to  the  harbour  he  gave  the  quaint  one  of 
Sarah*s  Bosom.  They  are  situated  in  lat.  50^  40' 
south,  and  long.  166^36'  east.  Wood  and  water  being 
plentiful,  and  easily  procured,  they  are  represented 
as  holding  out,  in  this  desolate  and  remote  region, 
considerable  advantages  to  the  southern  whale  fish- 
ery. The  climate,  however,  is  unusually  severe,  and 
the  weather  tempestuous.  In  the  middle  of  sum» 
mer  (December),  every  day  was  attended  with 
snow,  sleet,  or  rain.  Yet  this  severity  of  climate 
appeared  to  make  no  unfavourable  impression  on  the 
vegetable  productions,  as  the  woods  were  covered 
with  verdure  so  early  in  the  spring  as  October.  He 
observed  four  kinds  of  timber  trees,  the  principal  of 
which  was  mangrove  (quaery  ?)  growing  to  the  height 
of  SO  or  40  feet ;  but  the  trunks  were  so  twisted  and 
turned  by  the  violent  winds,  that  it  was  difficult  to 
find  a  straight  piece  of  ten  feet  in  length.  There 
was  no  want  of  shrubby  and  herbaceous  plants ;  there 
were  neither  men  nor  quadrupeds  of  any  kind, 
but  seals,  sea-elephants>  and  sea-fowl,  in  great 
plenty.  The  woods  aboimded  with  a  great  variety 
of  singing  birds*  with. sweet  melodious  notes,  and 
among  them  was  a  species  of  lark  ;  wild-ducks,  seals, 
and  snipes  were  plentiful,  and  he  caught  a  kind  of 
rock-cod  with  the  hook  and  line. 

To  the  southward  of  the  group,  another  small  Island 
was  discovered  in  181 1,  to  which  was  given  the  name 
of  Campbell's  Island ;  and  to  the  south-west  of  them, 
Macquarrie's  Islands,  in  latitude  559  south,  and  long!-- 
tude  160°  east.  Several  other  Islands  are  scattered 
about  those  of  New  Zealand;  Chatham  Island  to 
the  eastward  of  it^  and  a  group. of  small  ones  near  it, 
seen  by  the  Comwallis  in  1 807 ;  Bounty  Island  to  the 
south-east;  and  to  the  southward  of  the  latter,  a  little 
Island,  which,  from  its  position  with  re^d  to  Eng- 
land, has  been  named  Antipodes  Island.  (Bristow's 
MS.  Letter.)  ' 

IX.  Between  the  parallels  of  48^®  and  50^  south,and  Ker^ele&'s 
longitude  69^  east,  lies  the  barren  and  uninhabitedKAocL 
Land  of  Eerguelen;  so  named  from  the  French  officer 
who  first  discovered  it  in  1772,  and  who,  on  a  second 
visit  in  1773,  discovered  some  small  Islands  near  it, 
but  on  neither  occasion  was  able  once  to  bring  his 
ships  to  an  anchor  upon  any  part  of  the  coast.    Cap- 
tain Cook  was  more  fortunate.     He  had  heard  of 
Kerguelen's  discovery  at  the  Cape  of  Good  Hope,  jy^g^Yervm 
and  wondered  he  should  not  have  seen  this  land  when 
he  passed  it  so  closely  in  1770.    In  1776,  however, 
befell  in  with  these  Islands ;  and,  as  no  account  of  Ker- 
guelen's  voyage  had  been  made  public,  he  gave  new 
names  to  each  Island.  Speaking  of  the  main  Island-— 
<'  I  should,"  says  Cook^  «  from  its  sterility,  with 
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Anstralasia.  great  proprietj  call  it '  the  Island  of  Desolation/  but 
'  that  I  would  not  rob  M.  de  Kerguelen  of  the  honour 
of  its  bearing  his  name."  He  changed,  however,  the 
"  Bate  de  L'Oiseau*  of  the  French,  where  they  had 
landed  in  a  boat,  and  lodged  a  piece  of  parchment  in 
a  bottle,  into  Christmas  Harbour  ;  and  caUed  a  round 
high  rock  '<  Bligh's  Cap,**  which  had  been  named  by 
M.  de  Kerguelen  the  ^*  Isle  of  Rendezvous  ;'* — al- 
though, says  Cook,  ''  I  know  nothing  that  can  ren- 
dezvous about  it  but  fowls  of  the  air ;  for  it  is  cer- 
tainly inaccessible  to  any  other  animal."  Kersuelen 
thought  he  had  discovered  the  Terra  Australis  In^ 
cognitay  but  Cook  soon  determined  that  it  was  of  no 
great  extent. 

The  hills  were  but  of  a  moderate  height,  and  yet, 
in  the  middle  of  summer,  were  covered  with  snow ; 
not  a  shrub  was  found  on  this  Island,  and  not  more  than 
17  or  18  different  plants,  one  half  of  which  were  either 
mosses  or  grasses ;  the  chief  verdure  was  occasioned 
by  one  plant  not  unlike  a  saxifrage,  spreading  in  tufts, 
and  forming  a  surface  of  a  pretty  extensive  texture, 
over  a  kind  of  bog  or  rotten  turf;  the  highest  plant 
resembled  a  small  cabbage,  when  shot  into  seed,  and 
was  about  two  feet  high.  No  land  animals  were  met 
with,  but  great  plenty  of  the  ursine  seal  (Phoca  ursina). 
Penguins  were  very  abundant,  as  were  also  shags, 
cormorants,  albatrosses,  gulls,  ducks,  petterels,  and 
sea  swallows.  A  few  fish  of  the  size  of  a  haddock 
were  taken  with  the  line,  and  the  only  shell-fish  were 
a  few  limpets  and  muscles. 

The  steep  cliffe  towards  the  sea  are  rent  from  the 
top  downwards,  but  whether  by  rains,  frost,  or  earth- 
quakes, could  not  be  determined ;  the  productions  of 
the  hills  were  composed  chiefly  of  a  dark  blue  and 
pretty  hard  stone,  intermixed  with  small  particles  of 
glinmier  or  quartz ;  lumps  of  coloured  sandstone,  and 
of  semitransparent  quartz,  are  also  common ;  nothing 
appeared  like  an  ore,  or  metal  of  any  kind.  (Cook's 
Third  VoyagCy  Vol.  I.) 


St  l^iil 
and  Am- 
■terdaiE. 


X.  These  small  uninhabited  Islands  are  interesting 
only  in  a  geological  point  of  view.  Situated  in  the 
midst  of  the  great  Indian  Ocean,  at  the  distance  of 
2000  miles  from  the  nearest  land,  and  removed  but 
18  or  20  miles  from  each  other,  they  have  no  com- 
mon point  of  resemblance :  the  one  being  the  pro- 
duct of  a  volcanic  eruption,  scarcely  yet  cooled,  with 
a  few  mosses  and  grasses  on  its  surface ;  the  other 
composed  of  horizontal  and  parallel  strata  of  rock,  co- 
vered with  frutescent  plants ;  an  appearance  which 
led  the  scientific  gentlemen  in  D'Entrecasteaux's  ex- 
pedition to  conclude,  that  an  organization  so  regular 
could  not  proceed  from  a  volcanic  origin.  A  French 
seal-catcher,  from  the  neighbouring  island,  had  set  fire 
to  the  shrubbery,  which  continued  to  bum  when  the 
navigators  passed  the  Island;  and  imagining  that 
they  saw  pits  of  smoke  issuing  from  the  crevices  be- 
tween the  strata,  some  of  them  were  disposed  to  con- 
sider this  circumstance  as  infidlible  indications  of 
subterranean  fire.  Perron,  the  seal-catcher  above 
mentioned,  with  the  gentlemen  of  Lord  Macartney's 
embassy,  who  explored  the  southernmost  Island,  Am- 
sterdam, says  that  the  shores  of  St  Paul's  abounded 
with  pumice  stone,  but  the  presence  of  this  light 
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material  is  by  no  means  an  infallible  criterion  of  a  Amtnihuiia. 
proximate  eruption. 

Of  the  recent  creation  of  Amsterdam  there  can 
be  little  doubt ;  indeed,  it  is  scarcely  yet  cooled,  and 
is  altered  considerably  since  its  first  discovery  by 
Vlaming  in  1696.  From  every  part  of  the  sloping 
sides  of  the  crater,  which  is  nearly  1000  yaros  in 
diameter,  and  into  which  the  sea  has  forced  its  way, 
either  smoke,  or  hot  water,  or  hot  mud,  are  seen  to 
issue ;  and  everywhere  is  felt  a  tremulous  motion, 
and  a  noise  heard  like  that  of  boiling  water.  In 
many  parts  of  the  crater,  in  the  centre  of  which 
the  water  is  174  feet  deep,  the  sea-water  is  tepid 
from  the  hot  springs  below ;  and  numbers  of  these 
springs  are  found  on  the  margin,  below  the  high  water 
mark,  of  various  temperatures,  from  100^  to  the  boiling 
point.  One  very  copious  spring,  slightly  chalybeate, 
issues,  in  a  copious  stream,  into  the  crater,  nearly  on 
a  level  with  the  lowest  state  of  the  tide.  These 
springs  cannot  possibly  descend  from  the  summit  of 
the  Island,  the  highest  parts  of  which  are  the  edges 
of  the  crater,  about  600  feet,  and  the  whole  area  of 
the  Island  is  not  more  than  eight  square  miles ;  a  sur- 
face totally  inadequate  to  collect  and  condense  the 
clouds,  so  as  to  produce  these  permanent  springs* 
Why  some  modem  geologists,  and  among  them 
M.  de  Humboldt,  should  doubt  of  sea-water  being, 
converted  into  steam,  and  undergoing  the  process  of 
distillation  by  subterranean  fire,  we  are  at  a  loss  to 
know,  or  in  what  other  manner  they  would  account 
for  such  large  and  permanent  streams  of  fresh  water, 
so  situated  as  those  are  of  Amsterdam  Island. 

Another  singularity  which  this  Island  presents,  is 
in  its  mosses  and  grasses,  which  are  all  European ; 
to  these  may  be  added  the  Sonchus  oleraceay  or  sow 
thistle ;  and  the  Apium  petrosilenumy  or  parsley ;  and 
the  common  Lycopodium^  or  club-moss,  which  grows 
luxuriantly  on  the  bleak  heaths  of  North  Britain, 
seems  to  thrive  equally  well  on  the  boggy  soil  of 
Amsterdam,  heated,  at  the  depth  of  a  foot  below  the 
surface,  to  the  temperature  of  186°  of  Fahrenheit's 
scale. 

The  crater  abounds  with  an  excellent  perch,  of  a 
reddish  colour,  which  is  easily  caught  with  the  hook, 
and  may  be  dropped  at  once  into  one  of  the  hot 
springs  on  the  margin,  and  boiled  alive ;  and  so  caught 
and  dressed,  we  are  told,  it  affords  an  excellent  re- 
past. The  bar  across  the  mouth  of  the  crater  is  re* 
presented  as  one  mass  of  cray-fish ;  and  in  the  sea, 
outside  the  bar,  are  vast  multitudes  of  whales,  gram- 
pusses,  porpoises,  seals,  and  sea  lions,  so  as  to  be 
dangerous  for  boats  to  pass.  It  was  the  same  in 
Vlaming's  time,  who  *'  found  the  sea  so  full  of  seals 
and  sea  lions,  that  they  were  obliged  to  kill  them  to 
get  a  passage  through ;  when  they  steered  from  the 
shore,  there  was  also  an  astonishing  number  of  fish." 


XI.  From  the  volcanic  Island  of  Amsterdam,  we 
must  now  take  a  glance  of  those  innumerable  low 
Islands  and  reefs  of  rocks  which  are  scattered  over  the 
greater  part  of  the  Australasian  Sea,  to  the  eastward 
and  northward  of  New  Holland,  and  which  are  pro- 
duced by  a  different  operation  of  nature  to  that 
which  lifted  up  Amsterdam— less  violent,  indeed,  and 
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Aostnilasia  with  less  eelai  than  the  latter,  but  equally,  if  not 
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more  firmly,  established  on  the  solid  foundations  of 
the  deep  abyss.  A  volcanic  Island  not  unfrequently 
breaks  down  its  supporters,  and  sinks  back  into  the 
cavity  out  of  which  it  was  hurled,  as  was  recently 
the  case  with  the  Sabrina  Island,  near  St  Michael's ; 
but  the  Island  of  coral,  created  by  slow  and  imper- 
ceptible degrees,  hardens  with  time,  and  becomes 
one  solid  mass  from  the  summit  to  the  base. 

We  know  very  little,  as  yet,  of  the  nature  of  the 
marine  polypi  that  construct  these  wonderful  fabrics, 
but  we  cannot  be  blind  to  the  effects  of  their  opera- 
tions.  Throughout  the  whole  range  of  the  Poly- 
nesian and  Australasian  Islands,  there  is  scarcely  a 
league  of  sea  unoccupied  by  a  coral  reef  or  a  coral 
bland ;  the  former  springing  up  to  the  surface  of  the 
water  perpendicularly  from  the  fathomless  bottom, 
''  deeper  than  did  ever  plummet  sound,''  and  the 
latter  in  various  stages,  from  the  low  and  naked 
rock,  with  the  water  rippling  over  it,  to  an  uninter- 
rupted forest  of  tall  trees.  ''  I  have  seen,"  says 
Dalryinple,  in  his  Inquiry  into  the  Formation  of 
Islands,  **  the  coral  banks  in  all  their  stages ;  some 
in  deep  water ;  others  with  a  few  rocks  appearing 
above  the  surface ;  some  just  formed  into  Islands, 
without  the  least  i^pearance  of  vegetation  ;  others 
with  a  few  weeds  on  the  highest  part ;  and  lastly, 
such  as  are  covered  with  large  timiber,  with  a  bottom- 
less sea,  at  a  pistol-shot  distance."  In  fact,  as  soon 
as  the  edge  of  the  reef  is  high  enough  to  lay  hold  of 
the  floating  sea-wreck,  or  for  a  bird  to  perch  upon, 
the  Island  may  be  said  to  commence.  The  dung  of 
birds,  feathers,  wreck  of  all  kinds,  cocoa-nuts  floating 
with  the  young  plant  out  of  the  shell,  are  the  first 
rudiments  of  the  new  Island.  With  Islands  thus  form- 
ed, and  others  in  the  several  stages  of  their  progres- 
sive creation,  Torres*  Strait  is  nearly  choked  up ; 
and  Captain  Flinders  mentions  one  Islmid  in  it  cover- 
ed with  the  Casuarinot  and  a  variety  of  other  trees 
and  shrubs  which  give  food  to  paroquets,  pi* 
geons,  and  other  birds,  to  whose  ancestors,  it  is  pro- 
bable, the  Island  was  originally  indebted  for  this  ve- 
getation. The  time  will  come,— it  may  be  ten  thou- 
sand or  ten  millions  of  years,  but  come  it  must, — ^when 
New  Holland,  and  New  Guinea,  and  all  the  little 
groups  ot  islets  and  reefs  to  the  north  and  north- 
west of  them,  will  either  be  united  into  one  great  con- 
tinent, or  be  separated  only  with  deep  channels,  in 
which  the  strength  and  velocity  of  the  tide  may  ob- 
struct the  silent  and  unobserved  agency  of  these  in- 
significant but  most  efficacious  labourers. 

A  barrier  reef  of  coral  runs  along  the  whole  of  the 
eastern  coast  of  New  Holland,  ''  among  which,'*  says 
Captain  Flinders,  **  we  sought  fourteen  days,  and 


sailed  more  than  500  niles,  before  a  passage  dotild  AattnJa^ 
be  found  throucrh  them  out  to  sea."  Captain  Flin-  .  B  . 
ders  paid  some  attention  to  the  structure  of  these 
reefe,  on  one  of  which  he  suffered  shipwreck. 
Having  landed  on  one  of  these  new  creations,  he 
says,  ^*  We  had  wheat  sheaves,  mushrooms,  stag's 
horns,  cabbage  leaves,  and  a  variety  of  other  forms^ 
glowing  under  water,  with  vivid  tints  of  every  shade 
betwixt  green,  purple,  brown,  and  white."  **  It 
seems  to  me,"  he  adds,  **  that  when  the  animalcules, 
which  form  the  coral  at  the  bottom  of  tlie  ocean, 
cease  to  live,  their  structures  adhere  to  each  other, 
by  virtue  eitber  of  the  glutinous  remains  within,  or 
of  some  property  in  salt-water ;  and  the  interstices 
being  gradually  filled  up  with  sand  and  broken  pieces 
of  coral  washed  by  the  sea,  which  also  adhere,  a 
mass  of  rock  is  at  length  formed.  Future  races  of 
these  animalcules  erect  their  habitations  upon  the 
rising  bank,  and  die  in  their  turn,  to  increase,  but 
principally  to  elevate  this  monument  of  their  wonder- 
ful labours."  He  says,  that  they  not  only  work  per- 
pendicularly, but  that  this  barrier  wall  is  the  highest 
part,  and  generally  exposed  to  the  open  sea,  and  that 
the  infant  colonies  find  shelter  within  it.  A  bank  is 
thus  gradually  formed,  which  is  not  long  in  being 
visited  by  sea-birds ;  salt-plants  take  root  upon  it, 
and  a  soil  begins  to  be  formed ;  a  cocoa-nut,  or  the 
drupe  of  a  pandanus,  is  tlirown  on  shore ;  land-birda 
visit  it,  and  deposit  the  seeds  of  shrubs  and  trees ; 
every  high  tide  and  gale  of  wind  add  something  to 
the  bank ;  the  form  of  an  Island  is  gradually  assumed ; 
and  last  of  all  comes  man  to  take  possession. 

If  we  should  imagine  one  of  theseimmense  coral 
reefs  to  be  lifled  up  by  a  submarine  volcano,  and 
converted  into  an  insular  or  continental  ridge  of  hills» 
such  a  ridge  would  exhibit  most  of  the  phenomena 
that  are  met  with  in  hills  of  limestone. 

It  is  worthy  of  remark,  that,  in  this  great  division 
of  the  globe,  fully  equal  in  extent  to  that  of%urope,  there 
is  no  quadruped  larger  than  the  kangaroo ;  that  there 
is  none  of  a  ferocious  character,  and,  in  many  of  the 
Islands,  none  of  any  description.  Man  only  in  Aus- 
tralasia is  an  animal  of  prey ;  and  more  ferocious 
than  the  lynx,  the  leopard,  or  the  hyena,  he  devours 
his  own  species,  in  countries  too  where  nature  has  done 
every  thing  for  his  comfort  and  subsistence ;  the  con- 
sequence is,  that  population  is  so  much  checked  and 
thwarted,  that  the  number  of  all  the  natives  that 
have  been  seen  on  the  coasts  of  all  tlie  Islands,  from 
the  first  discovery  to  the  present' time,  would  not  in 
the  aggregate  amount  to  20,000  souls.  The  only 
hope  of  improvement  must  depend  on  the  future 
colonization  of  these  healthful  and  fertile  regions  of 
the  globe  by  some  European  power.  (k.) 


AUSTRIA. 


J.N  strict  geographical  language,  Austria  is  the  name 
of  only  a  large  province  in  the  south-east  of  Ger- 
many, but  it  is  commonly  used  to  denote  the  great 
empire,  composed  of  the  province  in  question,  the 


kingdoms  of  Hungary  and  Bohemia,  along  with  the 
provinces  of  Moravia,  Carinthia,  Styria,  Tyrol, 
Transylvania,  Galicia,  Lombardy,  Venice>  and  Dal- 
matia.    Hiis  state  has,  of  late  years,  undergone  fre- 
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Aiist  rUu  quent  changes  in  point  of  territory  and  popubUon. 
^^^^^li'  At  the  beginning  of  the  French  Revolution,  the 
Austrian  dominions  were  computed  to  contain  a  po- 
pulation of  nearly  25,000,Q0a  This  number  would 
have  been  materially  increased  in  1796,  by  the  ac- 
quisition of  Galicia  and  other  parts  of  Poland,  had 
not  the  cession  of  the  Netherlands  and  Lombardy 
made  a  deduction,  which  kept  it  at  nearly  iu 
original  amount.  The  diminution,  in  fact,  would 
have  been  considerable,  had  not  the  French  tempt- 
ed Austria  to  a  separate  peace  in  1797,  by  seiz- 
ing and  transferring  to  her  the  territory  of  one  of 
the  oldest  states  in  Europe, — ^the  Republic  of  Ve- 
nice. In  the  next  war,  the  splendid  successes  of  the 
campaign  of  1799  at  6rst  promised  to  give  back  to 
Austria  a  portion  of  her  lost  territory ;  but  the  with- 
-drawing  of  Russia  from  the  coalition,  and  the  fatal 
days  of  Marengo  and  Hohenlinden,  led,  in  1801,  to 
a  treaty  which  occasioned  a  further  reduction  of  the 
imperial  frontier.  The  third  war,  that  of  1805,  was 
equally  short  and  disastrous,  leading,  after  the  over- 
throws at  Ulm  and  Austerlitz,  to  the  purchase  of 
peace  by  the  surrender  of  the  Venetian  territory, 
Tyrol,  and  other  provinces,  containing  in  all  a  popur 
lation  of  nearly  3,000,000. 

In  1809,  the  resistance  of  Spain  prompted  Austria 
once  more  to  try  her  fortune  in  tlie  field.  Her  army 
was  numerous,  and  a  large  proportion  of  the  French 
force  was  in  the  Peninsula ;  but  Prussia  remained 
neutral,  and  Russia  took  part,  to  a  certain-  extent, 
against  Austria.  These  circumstances  enabled  Bo- 
naparte, at  the  head  of  a  mixed  force  of  French  and 
Germans  (of  the  Confederation  of  the  Rhine),  to  ac- 
quire a  superiority  in  the  field,  and  to  enter  Vienna 
a  second  time  as  a  conqueror.  This  success  was 
chequered,  indeed,  by  a  sanguinary  defeat  at  Aspem; 
but  t!te  victory  of  Ws^ram  reiiistated  him  in  his  su- 
periority, and  the  advance  of  a  Russian  force  left  the 
Emperor  Francis  no  other  alternative  than  peace.  A 
treaty  was  concluded  on  terms  less  humiliating  than 
was  anticipated,  the  cause  of  which  was  unknown 
at'  the  time,  but  was  soon  found  to  be  a  conse- 
quence of  Francis  consenting  to  give  his  daughter  in 
marriage  to  his  conqueror. 

By  &e  peace  of  1809,  the  Austrian  empire  was 
reduced  to  a  population  of  20,000,000.  The  dimi- 
nution of  her  power  was  still  greater  from  the  ces- 
sion of  her  frontier  line ;  and  France  might,  for  a  con- 
siderable time,  have  overawed  and  controlled  her, 
had  not  the  extravagant  march  to  Moscow  deprived 
Boniq>arte,  in  a  few  weeks,  of  that  mighty  army 
which  appeared  to  ensure  the  subjection  of  the 
Continent.  The  subsequent  successes  of  the  allies 
led,  as  is  well  known,  to  the  restoration  of  Austria 
in  more  than  her  former  splendour. 

We  shall  now  proceed  to  give  some  account  of  the 
present  state  of  this  empire  under  the  following  heads : 
Population — Climate  and  physical  aspect — Educa- 
tion, Arts  and  Sciences — National  Character — Reli- 
gion*-*Govemment  and  Laws — Arroy-^Finances— * 
Agriculture — Mines  and  Manufactures. 
Population.  1.  The  treaty,or  act  of  Congress  at  Vienna,  in  1815, 
and  the  subsequent  treaty  of  Paris  in  the  same  year, 


have  confirmed  Austria  in  the  possession  of  the  fol 
lowing  territories : 


.    Austria. 


Bohemia,  containing  a  population 

of  3,150,000 

Moravia 

* 

1,320,000 

Austrian  Silesia 

• 

300,000 

Lower  Austria 

• 

1,050,000 

Upper  Austria 

. 

650,000 

Salzburg  and  Berchtolsgaden 

200,000 

Styria 

- 

800,000 

Carinthia 

•            » 

280,000 

Camiola 

• 

420,000 

Friuli  and  Trieste 

» 

106,000 

Galicia 

- 

4,850,000 

Bukowine 

- 

250,000 

Himgary 

m                        m 

7,400,000 

Transylvania 

- 

1,600,000 

Sclavonia 

k 

500,000 

Croatia 

•^  • 

350,000 

Venetian  States 

■ 

1,650,000 

Istria 

- 

100,000 

Dalnuttia 

- 

300,000 

Tyrol 

* 

650,000 

Lombardy,  and  other  acquisitions 
in  Italy 

1   2,000,000 

Total 

• 

27,926,000 

Yet  this  empire,  so  populous  and  fertile,  wants,  in 
a  high  degree,  that  consonance  of  national  manners, 
and  that  congeniality  of  national  feeling,  which  are 
so  essential  to  ease  in  governing,  and  have  so  long 
formed  the  strength  of  France  and  Britain.  Hun- 
ga^  and  Bohemia,  which  form  so  large  a  portion  of 
Uie  imperial  dominions,  have  little  connection  or 
conformity  with  each  other,  and  still  less  with  the 
remote  provinces  of  Galicia  or  Lombardy.  Add  to 
this,  that  the  Austrian  cabinet,  while  inferior  to  none 
in  diplomatic  finesse,  has  frequently  acted  with  a  blind 
adherence  to  old  prejudices^  which  we  should  little 
expect  in  a  European  state  in  the  eighteenth  or  nine- 
teenth century.  Frederick  II.  who  had  such  bitler 
contests  with  the  Austrians,  both  in  the  field  and  ca- 
binet, declares  that,  in  the  former,  they  were  uncon- 
scious of  the  value  of  good  generals,  while  in  nego- 
ciation  they  were  perfectly  untractable,  so  Ions  as 
the  aspect  of  afl^rs  justified,  in  any  degree,  weir 
exorbitant  demands.  What  better  opinion  were  we 
at  liberty  to  form  in  the  present  age,  when  we  saw 
their  army  entrusted  to  a  Mack,  and  preparations  of 
defence  delayed  until  the  French  were  marching  on 
Vienna?  The  grand  source  of  future  aggrandize- 
ment to  Austria  is  to  be  sought,  not  in  the  acquisi- 
tion of  additional  territory,  but  in  the  improvement 
and  consolidation  of  her  present  dominions.  This 
doctrine,  applicable  to  all  countries  to  an  extent  sel- 
dom apprehended  by  their  rulers,  is  of  the  most  ur- 
gent importance  to  a  state,  whose  deficient  instruc- 
tion, languid  intercourse,  difference  of  language,  and 
blind  attachment  to  hereditary  usages,  all  concur  to 
keep  so  many  fellow-subjects  in  a  state  of  alienation 
from  each  other^ 

It  has  become  customary,  particularly  of  late,  to 
consider  Russia  as  superior  in  resources  to  Austria; 
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an  opinion  sanctioned^  among  other  authorities,  by  an 
expression  of  Lord  Grey»  in  one  of  the  debates  which 
regarded  the  conduct  of  our  ministry  of  1806-7»  in  re- 
spect to  foreign  afilairs.  On  considering,  however,  the 
rigour  of  the  Russian  climate,  the  barrenness  of  a  great 
proportion  of  the  soil,  the  inconvenience  of  vast  dis- 
tances, and  the  general  barbarism  of  the  people,  we 
are  disposed  to  withhold  our  assent  from  this  opi- 
nion, and  to  look  with  more  confidence  to  the  pro- 
bable augmentation  of  the  population  and  power  of 
Austria.  The  following  taole  will  convey  an  idea 
of  the  relative  density  of  the  population  of  her  dif- 
ferent provinces : 

Inhabitants 
per  sqnare  League. 

Bohemia              •             -  867 

Austrian  Silesia                -  847 

Lower  Austria            -            -  766 

Moravia               -               -  748 

Gallcia              -                -  732 

Croatia                -                -  657 

Upper  Austria                 -  554 

S^ria                -                -  504 

Hungary               -              -  495 

Military  frontiers  of  Sclavonia  470 

Carinthia                 -              -  453 

Sclavonia             -              -  440 
Transylvania,  audits  militarv  frontiers  437 

Military  frontiers  of  Croatia  390 

Bnkowme             -              -  318 

Military  frontiers  of  Hungary  295 

It  is  remarkable,  that  Lower  Austria,  though  high- 
ly fertile,  is  not  so  well  peopled  as  the  manufac- 
turing countries  of  Bohemia  and  Silesia.  It  is  still 
more  remarkable,  that  the  mountainous  tracts  of  the 
latter  are  found  to  contain  a  denser  population  than 
the  rich  plains  of  Hungary.  The  average  of  the 
whole  empire  is  579  inh^itants  to. the  square  league, 
a  proportion  hardly  more  than  the  half  of  that  of 
France  and  England.  Can  there  be  a  more  striking 
proof  of  the  improveable  powers  of  the  empire,  when 
we  consider  that,  of  the  countries  just  mentioned, 
the  latter  is,  in  point  of  soil  and  climate,  inferior, 
and  the  former  by  no  means  superior  to  Austria  ? 

No  country,  with  the  exception  of  Russia,  com- 
prises such  a  diversity  of  distmct  tribes  or  races  as 
the  Austrian  empire.  The  German  part  of  the  po- 
pulation does  not  extend  in  considerable  numbers 
beyond  the  provinces  of  Upper  and  Lower  Austria, 
ft  portion  of  Moravia,  and  particular  parts  of  Styria 
and  Carinthia.  Bohemia,  although  surrounded  by  a 
German  population,  contains  many  districts  inhabit- 
ed only  by  its  aboriginal  tribes ;  while,  in  Hungary 
and  Austnan  Poland,  individuals  of  German  extrac- 
tion are  very  thinly  scattered.  The  most  numerous 
of  the  varied  races  of  this  empire  is  the  Sclavonian, 
a  generic  name  now  in  a  great  measure  lost  in  the 
subdivisions  of  Croats,  Rascians,  Carniolians,  Bos- 
nJacSf  Ac  The  Rascians,  or  lUyrians,  are  descend- 
ants of  the  ancient  inhabitants  of  the  vast  tract 
known  to  the  ancients  by  the  name  of  Scythia.  The 
fate  of  war  has  placed  them  alternately  under  the  Turk- 
ish and  Austrian  dominion ;  their  language  is  a  dialect 
of  Sclavonian  mixed  with  the  Illyriaa.    Some  of  their 


.tribes  lead  a  pastoral  hfc^  and  follow  the  habits  of  Aottria. 
plunder  natural  to  wanderers;  while  others  are  8ta-^'"^"V^ 
tionary,  and  have  made  some  progress  in  the  ruder 
kinds  of  manufiictures.  Jews  are  scattered  in  various 
directions  throughout  the  Austrian  dominions,  parti- 
cularly in  Bohemia,  Moravia,  and  Galicia.  Without 
being  numerous,  they  find  means,  especially  in  Gali- 
cia, to  transact  most  of  the  mercantUe  affiurs  of  the 
country. 

Hungary,  the  most  extensive  and  most  fertile  of 
the  great  divisions  of  the  Austrian  Empire,  is  per- 
haps the  most  backward  in  point  of  civilization  and 
knowledge.  Many  a  rich  tract,  capable  of  support- 
ing a  crowded  population,  is  here  tUlowed  to  remain, 
in  pasture,  in  consequence,  partly  of  the  ignorance 
of  the  cultivators,  and  partly  of  that  most  absurd 
law  which  deprives  the  peasant  of  the  right  of  hold- 
ing landed  property.  The  extent  of  the  evil  is  most 
sensibly  felt  throughout  Lower  Hungary,  the  inhaF 
bitants  of  the  noithem  part  of  the  kingdom  being 
accustomed  to  greater  exertion,  and  being  even 
known'  to  possess  occasionally  little  properties  of 
their  own.  Another  cause  of  the  ignorance  and 
backward  state  of  Hungary,  is  the  difierence  in 
point  of  language,  manners,  and  religion,  of  various 
portions  of  its  population.  These  have  settled  in  it 
at  different  times,  and  from  different  causes,  without 
becoming  blended  with  each  other  in  the  manner 
that  takes  place  in  an  industrious  and  populous  com- 
munity. The  majority  of  the  Hungarian  tribes  are 
of  Sclavonian  descent,  but  they  are  mixed  with  a 
variety  of  other  nations,  such  as  Armenians,  Jews, 
Macedonians,  and  followers  of  the  Greek  church. 
The  few  Germans  settled  in  Hungary  are  originally 
from  the  south  of  the  empire,  particularly  Suabia 
and  Bavaria. 

*  Bohemia  reckons  above  three  millions  of  inhabit- 
ants, the  chief  part  differing,  both  in  language  and 
in  national  feeling,  from  their  German  neighbours. 
They  have  even  a  decided  aversion  to  the  latter, 
and  confine  their  national  predilection  to  the  Hun- 
garians, who  are  said,  in  return,  to  esteem  them  more 
•high^  than  their  other  fellow-subjects.     The  power 
of  the  Sovereign  is  much  greater  in  Bohemia  than  in 
Hungary,  for  it  comprises  the  legislative  as  well  as 
the   executive   department.     Notwithstanding  this 
strange  anomaly,  Bohemia  is  the  least  backward  of 
the  Austrian  provinces,  whether  we  look  to  educa- 
tion or  the  labours  of  productive  industry.  The  effi- 
cacy of  regular  habits,  and  of  a  compact  population, 
in  bringing  aid  to  the  executive  power,  is  strikingly 
exemplified  in  the  number  of  soldiers  raised  in  Bo- 
hemia,— a  number  almost  equal  to  that  which  is  sup- 
plied by  the  far  more  extensive  territory  of  Hungary. 

2.  The  difference  of  elevation  of  soil  causes  as  great  Climate  and 
a  difference  of  temperature  in  the  Austrian  empire  PbyMcal  A» 
as  in  any  country  in  Europe.     At  Vienna,  situate  P^^^* 
less  than  400  feet  above  the  level  of  the  sea,  the 
medium  of  annual  heat  is  about  51®  of  Fahrenheit ; 
at  Gratz,  a  degree  farther  to  the  south,  the  medium 
is  only  49®,  the  elevation  being  nearly  700  feet« 
Again,  on  the  eastern  frontier,  Saltzburg,  situate 
in  the  vicinity  of  an  Alpine  range,  has  an  average 
temperature  of  only  47®>  while  at  Prague,  two  de* 
grees  farther  north,  it  is  48®. 
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J^Bstruu  Vienna^  situate  in  a  plain,  intersected  in  a  varie- 
ty of  directions  by  the  Danube,  the  waters  of  which 
are  here  slow  in  their  course,  would  be  by  no  means 
healthy,  were  it  not  for  the  frequent  breezes,  which 
clear  the  air  of  unwholesome  exhalations. 

llie  Austrian  dominions  may  be  divided,  in  point 
of  climate,  into  three  regions,  of  which  the  southern 
comprises  the  provinces  adjoining  to  Italy,  with  a 
part  of  Croatia,  and  extends  from  N.  lat.  42°  to  46°. 
We  here  find  the  olive,  the  m)rrtle,  the  vine,  the  fig- 
tree,  and  even  the  pomegranate.  The  depth  of  win- 
ter may  be  compared  to  the  month  of  March  in  a 
northern  climate.    The  middle  range  extends  from 
the  46th  to  the  49th  of  north  latitude,  comprising 
Austria,  properly  so  called,  a  great  part  of  Hungary, 
and  a  portion  of  Moravia  and  Bohemia.    The  olive 
is  no  longer  found  to  grow  in  this  latitude,  but  vines 
and  maize  thrive  in  favourable  situations.     Winter 
lasts  between  three  and  four  months ;  the  spring  is 
mild,  though  rainy ;  the  summer  warm  but  variable ; 
the  air  is  in  general  healthy,  except  in^  the  neigh- 
bourhood of  the  marshes  of  Hungary,  which  are 
proverbially  fatal  to  Grerman  settlers.    The  northern 
region  comprises  Galicia,   a  part  of  Hungary,  a 
great  proportion  of  Bohemia  and  Moravia,  with  the 
whole  of  Austrian  Silesia.    Winter  is  here  severe, 
and  lasts  fully  five  months ;  vines  and  maize  are  no 
longer  to  be  met  with,  /iud  even  wheat  requires  a 
choice  of  situation  ;  but  the  summer  heats,  particu- 
larly in  the  valleys,  are  greater  than  we  are  accus- 
tomed to  in  Britain. 

If  we  cast  our  eyes  on  ti  map  of  the  imperial  do- 
minions, as,  with  tiie  exception  of  the  Polish  part, 
they  stood  before  the  late  annexations,  we  see  them 
surrounded  by   a   chain   of  mountains  in    almost 
every  direction.    Hungary  is  covered  by  the  Car- 
pathian range,  which  extends  all  the  way  to  Silesia, 
and  is  even  connected  with  the  great  circular  bar- 
.  rier  of  Bohemia.     To  the  eastward  lies  an  elevated 
territory,  in  the  direction  of  Bavaria,  while,  in  the 
south,  Uie  line  of  discrimination  from  Italy  and  Illy- 
rium  is  drawn  with  still  more  marked  features.    The 
highest  mountains  belong  to  the  southern  range ; 
those  of  the  north  seldom  exceeding  two  or  three 
thousand  feet,  while  those  of  the  south  frequently 
approach  to  four  thousand.    In  the  interior  of  the 
empire,   and  particularly   in   Hungary,    there    are 
levels  of  great  extent,  and  the  average  height  of 
many  of  the  hills  may  be  put  down  at  only  six  or 
eighthundred  feet.  Strictly  speaking,  the  whole  of  the 
mountains  along  the  southern  part  of  the  Austrian 
dominions,  and  even  those  on  the  north,  belong  to 
one  great  range,  extending,  under  a  variety  of  modi- 
fications and  names,  all  the  way' from  the  Alps  to 
Russia.     The  latitude  being  temperate,  or  rather 
warm,  these  varieties  of  elevation  present  a  striking 
difference  in    vegetable   produce ;   the  lower  part 
being  covered  with  vines,  or  rich  crops  of  corn, 
while  the  adjacent  elevation  exhibits  a  picture  of 
Norwegian  sterility.     Some  provinces  abound  with 
picturesque  viewji^,  and  remind  the  traveller  of  the 
magnificent  scenery  of  Switzerland.     Styria,  in  par- 
ticular, has  its    glaciers  and  perpetual  snows,    its 
Tumbling  cascades,  its  tremendous  avalanches,  and 
its  green  pasturages,  in  the  region  of  mist. 


Lakes  are  frequent  in  certain  parts  of  the  Aus-  Austria, 
trian  dominions.  In  Upper  Styria,  they  owe,  as  in ' 
the  Highlands  of  Scotland,  their  formation  to  the 
natural  collection  of  water  in  valleys  pent  up  in  all 
directions ;  a  description,  however,  which  does  not  ap- 
ply to  the  lakes  in  the  level  part  of  Hungary.  Those 
are  more  properly  marshes,  and  form,  as  in  modem 
Greece,  a  striking  indication  of  neglected  agricul- 
ture. Large  tracts  are  in  this  manner  lost  to  every 
useful  purpose  along  the  banks  of  the  Danube,  the 
Drave,  the  Save,  and  other  rivers  of  less  magni- 
tude. 

Hungary  may  be  called  a  vast  plain  of  sandy  soil, 
marked  in  certain  districts  by  the  highest  fertility,  in 
others  by  absolute  barrenness.     Gaucia  is  less  level 
than  Hungary,  but  may  likewise  be  called,  in  ge- 
neral language,    a  sandy  plain    of  great   extent. 
Moravia  is  marked  by  more  prominent  features; 
and  while  its  soil  presents,  on  the  southern  slope 
of  its  hills,    the  fertility   of  Lower   Austria, — the 
northern  side   is  found  too  cold  for  the  cultiva* 
tion  of  the  grape.    The  inhabitants  are  active,  and 
at  a  farther  distance  from  primitive  simplicity  than 
the  majority  of  their  fellow-subjects.     But  the  gar- 
den of  Austria,  and  indeed  of  Germany,  is  the  great 
valley,  extending  on  either  side  of  the  Danube,  to  a 
considerable  way  above  Vienna.    Unfortunately,  the 
riches  of  nature  have  not  as  yet  been  adequately  im*- 
proved  in  this  region ;  the  peasantry,  though  posses- 
sed of  the  greatest  honesty  and  sincerity,  being  de- 
void of  intelligence  or  activity.    These  good  and  bad 
qualities  are  not  confined  to  the  country ;  they  form 
the  groundwork  of  the  character  of  the  inhabitants  of 
the  capital,  although  necessarily  modified  by  the  ha- 
bits produced  by  permanent  assemblages  in  one  spot* 
The  Austrian  territory  is  traversed  by  a  number 
of  rivers,  of  which  by  far  the  most  interesting  is  the 
Danube.    It  receives  about  40  rivers  from  north  and 
south,  before  entering  the  imperial  dominions,  and 
about  100  more  flow  into  it  before  it  ^Is  into  the 
Euxine,  after  a  course  of  nearly  1500  miles    Its  bed 
becomes  perceptibly  widened  by  the  influx  of  the 
Ens,  at  some  distance  above  Vienna ;  and  its  subse* 
quent  breadth,  though  very  various,  may  be  said,  in  a 
general  way,  to  be  of  one,  two,  or  three  miles.    It  is 
bordered  throughout  almost  its  whole  course 'in  the 
Austrian  territory  by  ridges  of  mountains,  the  distance 
of  which  from  Uie  water  is  generally  greater  on  the 
right  than  on  the  left  bank.     It  is  of  sufficient  depth 
to  bear  shipping  throughout  the  whole  Austrian  do- 
minions, and  to  admit,  in  Hungary,  of  vessels  of  con- 
siderable size.    But,  unfortunately,  this  noble  stream 
is  not  fitted  for  easy  navigation  ;  its  banks  are  of- 
ten steep  and  rocky,  its  current  rapid,  and  its  bed  en- 
cumbered with  shoals.     The  height  of  the  banks  and 
the  frequent  windings  prevent  the  use  of  sails  to  the 
extent  practised  on  the  Rhine  and  the  Vistula.     It  is 
necessary,  therefore,  to  tow  almost  all  the 'way,  and 
the  boats,  as  well  as  the  track  along  the  banks,  are 
as  yet  in  a  very  rude  state.    A  similar  negligence 
prevails  in  regard  to  Canals,  in  which  the  Austrians 
have  hitherto  made  very  litUe  progress. 

The  Austrian  riverS;  and  in  particular  the  Danube, 
teem  with  myriads  of  fish.  Tlie  same  is  true  of  the 
various  lakes  scattered  in  diferent  parts  of  the  coun- 


n 


AUSTRIA. 


Anstria* 


Edncatiou, 
Arts  and 
Soteocef. 


try.  Some  kinds  of  salmon  in  the  Danube  are  of  so 
rich  a  flavour  as  to  enter  regularly  into  the  list  of 
presents  made  by  the  princes  residing  in  the  neigh- 
bourhood of  its  banks  to  their  respective  superiors. 
An  attempt  was  lately  made  to  convey  some  of  this 
choice  breed  to  the  Rhine,  by  putting  them  into 
boats  of  such  a  construction  as  to  admit  the  in- 
gress of  the  water.  The  plan  was  to  tow  these  boats 
up  the  Danube,  as  far  as  Ulm,  and  afterwards  to 
reach  the  Neckar  by  means  of  some  of  the  lesser 
rivers.  It  failed,  however,  and  the  undertakers  had 
^the  mortification  to  see  most  of  the  fish  perish  by  the 
way,  in  consequence,  perhaps,  of  the  smallness  or 
improper  construction  of  the  boats. 

3.  There  exists,  in  point  of  education,  a  remarkable 
difference  between  die  North  and  South  of  Ger- 
many. This  difierence  is  owing  to  the  operation  of 
political  and  moral  causes— such  as  the  difference  of 
the  form  of  government ;  the  greater  number  of  free 
towns  in  the  north,  and  of  public  establishments ;  and, 
above  all,  to  the  predominance  of  Protestantism. 
It  has  long  been  a  point  of  fashion  and  competition 
among  the  petty  princes  in  the  central  and  northern 
parts  of  Germany,  to  patronize  literature.  Un  homme 
de  Uttres  is  there,  as  in  France,  a  personage  of  consi- 
derable importance.  Attempts  have  indeed  been 
made,  during  the  last  and  present  age,  by  Joseph  II. 
and  the  late  Sovereign  of  Bavaria,  to  improve  the  uni- 
versities, and  to  found  academies,  in  their  respective 
territories.  The  Academy  of  Munich,  in  consequence 
of  the  patronage  of  the  latter,  now  occupies  a  promi- 
nent rank  among  literary  bodies ;  and  in  Vienna,  con- 
siderable progress  has  been  made  in  the  method  of 
teaching  Medicine,  Surgery,  and  Botany.  But  in  other 
respects,  whether  we  look  to  schools  or  universities, 
the  state  of  instruction  in  Austria  is  very  imperfect. 
The  innovations  of  Joseph  were  too  abrupt  to  last ; 
they  have  all  disappeared  except  his  primary  schools. 
The  hereditary  states  alone  possess  the  means  of  to- 
lerable education,  the  great  provinces  of  Galicia 
and  Hungary  being  in  a  manner  deprived  of  them. 
Still  there  exists  throughout  this  empire  a  patient 
and  pains-taking  industry,  which  will  eventually  prove 
highly  favourable  to  the  dissemination  of  useful 
knowledge.  A  stranger,  on  entering  a  German 
school,  is  struck  with  the  arrangement,  the  gravity 
and  the  silence  that  prevail  throughout.  Several 
towns  in  Austria  have  Gymnasia  or  Academies  some- 
what similar  to  the  Lyc6es  in  France, — calculated 
for  teaching,  not  so  much  the  classics  as  the  intro- 
ductory part  of  Mathematics,  Medicine,  or  Law. 

In  the  Academy  of  Medicine  and  Surgery  at 
Vienna,  the  buildings  are  spacious,  the  professors 
numerous,  and  well  qualified.  The  access  to  great 
Hospitals,  to  collections  of  Natural  History,  and  to 
an  extensive  Botanical  Garden,  are  all  important  fa- 
cilities appended  to  this  seminary.  In  fact,  Vienna 
has  held  a  distinguished  rank  in  medicine  since  the 
days  of  Van  Swieten,  the  opportunity  of  practical 
observation  afforded  by  a  large  city,  and  the  liberality 
of  the  public  establishments,  rendering  this  capital 
the  resort  of  medical  students  from  distant  provinces; 
exactly  asGottingen  is  thepoint  of  attraction  for  moral 
and  natural  philosophy.    Chemistry,  however,  has 


hitherto  been  little  cultivated  at  Vienna;  natural  his-    AattHa. 
tory  more. 

Vienna  has  likewise  an  Oriental  Society,  a  Veteri- 
nary School,  and  some  institutions  for  teaching  the 
Fine  Arts.  These,  however,  are  all,  except  the  me-* 
dical,  inferior  to  correspondent  establishments  in  the 
north  of  Germanys  Another  subject  of  regret  is, 
that  a  youth,  afler  making  a  certain  progress  b^ 
school  or  college,  finds  little  means  of  farmer  ad- 
vancement from  instructive  society  at  Vienna.  A 
thirst  for  information  is  little  felt  among  a  people  oc- 
cupied only  with  the  tranquil  enjoyment  of  the  good 
things  of  this  life ;  a  people  unambitious,  uninquisi- 
tive,  and  disposed  to  go  over  the  same  tract  as  their 
fathers  and  forefathers.  It  is  in  scenes  of  agitation 
that  the  faculties  are  called  forth  ;  they  become  dor* 
mant  in  a  state  of  general  and  continued  acquies- 
cence. The  only  feeling  likely  to  stimulate  minds 
of  this  heavy  texture  is  the  desire  of  acquiring  pro« 
perty ;  and,  in  fact,  trade  of  one  kind  or  other  forms 
the  chief  sphere  of  individual  activity  throughout 
the  south  of  Germany.  Such  is  the  true  cause  of 
that  literary  apathy  ascribed  by  some  foreigners  to 
the  restraints  imposed  by  government  on  the  press  '^-^ 
restraints  of  no  great  severity,  and  certamly  not  in- 
tended to  check  the  progress  of  useful  inquiry. 

Still  Austria  is  not  wholly  devoid  of  names  of  emi- 
nence in  literature.  Froderlck  Schlegel  is  well 
known  by  his  publications  on  the  language  and  phi- 
losophy of  India,  and  his  brother  William,  by  bis 
translation  of  Shakespeare,  and  by  his  admirable 
works  on  dramatic  criticism.  To  these  are  to  be 
added  the  names  of  a  few  poets,  and  of  a  greater 
number  of  geographical  and  statistical  writers.  Ham- 
mer, the  founder  of  the  Oriental  Society  at  Vienna, 
has  published  a  translation  of  a  Persian  poem  of 
some  extent,  and,  like  Wieland,  has  laboured  to 
transpose  into  the  German  language  the  ornamenta^ 
of  the  figurative  style  of  the  East.  Etymology  is  a 
study  suited  to  the  laborious  habits  of  die  Germans, ' 
and  on  this,  as  on  many  other  subjects,  they  have 
given  us,  if  not  finished  works,  the  materials  at  least 
of  valuable  compositions.  With  the  application  of  a 
better  method,  and  with  rigid  compression,  a  variety 
of  useful  treatises  might  be  extracted  from  the  la- 
bours of  the  German  literati. 

Prague  has  a  university  of  high  antiquity,  but  of 
little  reputation  at  the  present  day.  The  Catholic 
clergy  are  generally  educated  in  humbler  seminaries 
than  universities.  Without  much  pretension  to 
literature,  they  bear  tlie  character  of  conscientious 
attention  to  their  pastoral  charge,  in  particular  the 
country  curates.  Oratory  forms  no  part  of  their 
Studies ;  a  German  congregation  meets,  not  for  the 
purpose  of  being  gratified  by  a  pathetic  address, 
but  of  fulfilling,  soberly  and  tranquilly,  a  religious 
duty.  Sermons  in  this  country  consist,  accordingly, 
of  little  else  than  plain  moral  lessons,  deduced 
from  the  Sacred  Writing ;  and  the  reputation  of  a 
pastor  rests  chiefly  on  his  attention  to  the  sick,  and 
the  performance  of  private  and  unostentatious  duties. 

Several  establishments  haye  been  formed  of  late 
years  in  Austria  for  the  education  of  officers.  The 
principal  is  the  Military  Academy  of  Wieneriscb, 
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Anslriai  Neustadt,  in  the  neighbourbocwl  of  Vienna,  where 
'^•"V^^the  teachers  are  generally  Engineer  officers^  dis- 
abled by  wounds  or  otherwise  from  service.  The 
pupils  consist  of  young  oflBcers,  or  of  youths  of  gen- 
teel families,  preparing  for  the  service.  There  are 
two  other  mUitery  seminaries  in  the  capital,  and 
some  smaller  establisbmente  m  the  provincial  towns. 
As  to  travelling  for  the  purpose  of  information, 
the  Austrians  have  in  general  much  less  inclination 
than  the  English,  or  Sieir  German  brethren  in  the 
north.  Some  examples,  however,  there  are  of  men 
of  science  repairing  to  distant  regions,  such  as  M. 
JacquiB  and  Mohs  who  went  to  America  in  quest  of 
plants  unknown  in  Europe.  Schultes,  Gebhast, 
Mebzer,  and  Bremer,  have  also  found  means  to  )*en- 
der  their  travels  instrumental  to  the  diffusion  of 

knowledge. 

In  mechanical  inventions  the  Austrians  have  made 
that  progress  which  may  naturally  be  expected  from 
a  people,  who,  with  a  deal  of  patience  and  perseve- 
rance, are  not  in  possession  of  the  advantages  of  im- 
proved machinery.  The  result  of  their  discoveries 
18,  therefore,  rather  the  gratification  of  a  fancy,  than 
that  practical  application  to  a  productive  purpose, 
which  tends  so  greatly  to  cheapen  labour  in  Britain. 
One  German  artist  frames  a  machine  to  perform  the 
functions  of  a  chess  player ;  another  m^es  a  head 
capable  of  an  imitation  of  the  human  voice,  while  a 
third  combines  in  a  pauharmonicon  the  most  varied 
sounds  of  music.  That  instrument  may,  in  fact,  be 
called  a  concert  in  itself,  a  number  of  instruments 
being  made  to  play  simultaneously  with  the  greatest 
precision. 

The  fine  arts,  with  the  exception  of  music, 
have  hitherto  made  little  progress  in  Austria.  To 
find  an  eminent  painter  or  sculptor  there  would  be  a 
matter  of  no  small  difficulty.  But  when  we  come  to 
think  of  music,  who  can  forget  that  Haydn  and 
Mozart  were  formed  at  Vienna  ?  If  they  are  inferior 
in  grace  and  melody  to  Italian  composers,  they  are  not 
to  be  surpassed  in  the  grander  powers  of  music.  A 
foreigner  cannot  receive  a  higher  gratification  at 
Vienna,  than  by  being  present  at  the  Oratorio  in 
commemoration  of  Haydn.  Architecture  is  still  in 
its  infancy  in  Austria.  An  Architectural  Society  has 
been  lately  instituted  at  Vienna,  but  most  of  the  pub- 
*  lie  buildings  have  been  planned  by  foreign  artists. 
Engraving,  demanding  rather  patience  than  exertion, 
has  been  cultivated  there  with  considerable  success. 
National  4.  The  Austrian  national  character  is  marked  by  the 

Character,  same  features  as  that  of  the  German  nation  at  large. 
Sincerity,  fidelity,  industry,  and -a  love  of  order,  are 
all  conspicuous  in  them,  and  would  long  since  have 
entitled  them  to  fill  a  distinguished  rank  in  thd  scale 
of  European  civilization,  had  not  their  beneficial 
operation  been  counteracted  by  a  prejudiced  go- 
vernment, a  deficient  system  of  education,  and  an  il- 
literate priesthood.  The  consequence  of  these  un- 
fortunate  drawbacks  is  the  transmission  of  similar 
habits  from  father  to  son,  a  blind  adherence  to  old 
usages,  and  an  extravagant  deference  to  hereditary 
rank,  in  the  promotion  of  civil  and  military  officers, 
whidi  proved  one  of  the  great  causes  of  the  con- 
tinued, defeats  in  the  late  wars  with  the  French. 
In  Austria,  as  in  Britain,  females  enjoy  a  great- 


er degree  of  freedom  before  nmrriage,  than  it  is^^  Awtria. 
thought  expedient  to  allow  them  in  France.  In  do- 
mestic life,  they  act  a  modest  and  attentive  part ; 
fixing  the  predilection  of  their  husbands,  not,  jndeed, 
by  the  attractions  of  conversation,  but  by  a  mild  and 
steady  fulfilment  of  the  duties  of  a  wife  and  mother. 
They  are  thus  probably  more  happy  than  the  fair 
sex  in  France,  although  possessed  of  much  less  in- 
fluence, and  occupying  a  less  conspicuous  part  in 
society.  The  lower  orders  are  distinguished  by  si- 
milar virtues.  In  some  districts  we  may  visit  village 
afker  village,  without  hearing  of  a  single  instance  of 
domestic  disquietude.  The  care  of  children,  the 
habit  of  labour,  and  attendance  on  Divine  worship, 
occupy  all  their  thoughts.  In  Vienna,  females  form 
the  chief  attraction  of  society  to  a  foreigner.  Most 
of  them  speak  French  with  fluency,  and  prefer  it  to 
the  Austrian  dialect  of  German,  which  is  particular- 
ly unpleasant,  having  a  slowness  of  accent  and  a  hiss- 
ing tone,  extremely  ungracious,  particularly  in  the 
moutlis  of  the  common  people. 

The  habitual  assiduity  of  the  Austrians  leads  them 
to  cultivate,  by  preference,  those  occupations  in  which 
straight  forward  industry  affords  the  means  of  suc- 
cess. Hence  their  progress  in  mechanics,  and  the 
flourishing  state  of  many  of  their  manufactures. 
Another  feature  in  the  German  character,  and  one 
at  first  somewhat  difficult  of  explanation,  is  their 
predilection  for  music;  a  passion  found  to  exist  in  the 
humblest  ranks,  and  under  the  least  favourable  cir- 
cumstances. We  meet  here,  in  villages,  with  wander- 
ing musicians  performing  on  trumpets  made  of  the 
cherry-tree  wood,  or  on  the  most  grotesque  vio- 
lins. If  in  vocal  music  they  yield  to  the  Italians, 
they  fully  maintain  the  competition  in  point  of  in- 
strumental performances — a  taste  which  prevails  as 
well  in  the  fertile  parts  of  the  empire,  as  in  the  se- 
cluded spots  of  Tyrol  and  Carniola ;  forming  a  cu- 
rious example  of  the  results  attendant  on  the  conti- 
nue#  prosecution  of  an  elegant  study  by  a  slow  and 
apparently  inanimate  people. 

No  country  presents  fewer  examples  of  crimi- 
nal offences  tJian  Austria.  Year  passes  afler  year, 
without  any  necessity  for  the  infliction  of  a  capital 
punishment.  Averse  as  the  inhabitants  are  to  French- 
men, particularly  in  the  shape  of  military  invaders, 
we  know  of  no  example,  during  any  of  the  late  in- 
vasioivB,  of  those  secret  assassinations  which  occurred 
so  frequently  in  Spain. 

Of  the  manners  of  the  inhabitants  of  the  moun- 
tainous provinces  of  the  empire,  we  may  form  an 
idea  by  fixing  our  attention  on  the  Styrians  and  Ca- 
rinthians.  The  middle  range  of  these  mountains 
presents  a  scanty  pasturage ;  their  upper  parts  are 
covered  with  tracts  of  snow,  while  tlie  yew  and  fir 
are  tlie  only  trees  which  are  seen  to  raise  their  heads 
amidst  the  tempest.  The  inhabitants  of  these  ele- 
vated districts  are  simple,  hospitable,  and  religious ; 
content  with  the  produce  of  their  land  and  cattle ; 
cheerful  and  frank  as  simplicity  and  moderate  de- 
sires can  make  them,  they  have  no  wishes  beyond 
the  limits  of  their  own  territory.  The  only  feeling 
which  prevails  among  them  with  any  keenness,  is  re- 
ligious zeal.  They  are  ardent  CaUioUcs,  and  open 
to  all  the  idle  suggestions  of  an  illiterate  priesthoods 
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Anstria.  They  are  In  tlie  habit  of  undertaking  distant  pilgri- 
^■^^V^^  mages,  which  they  are  taught  to  consider  as  the  best 
means  of  obtaimng  the  forgiveness  of  trespasses. 
Along  their  roads  are  scattered  mystic  chapels, 
crosses,  and  other  indications  of  the  exercises  of  de- 
votion. The  traveller  is  often  fortunate  enough  to 
find  beside  these  religious  erections  a  spring  whose 
waters  afford  him  a  delightful  refreshment,  when 
pursuing  his  way  along  a  confined  valley.  He  finds 
himself  here  among  a  primitive  race,  who  are  unac- 
quainted with  the  arts  of  men  in  a  more  civilized 
state,  and  are  easily  guided  by  an  appeal  to  the 
heart.  Their  language  is  sonorous,  and  the  echo 
which  repeats  the  call  from  the  mountain  side,  often 
proves  a  useful  warning  to  the  stranger  when  wan- 
dering from  the  path,  or  when  approaching  to  the 
brink  of  a  precipice.  Often,  in  the  course  of  his 
journey,  does  he  meet  with  inscriptions,  in  which  the 
hand  of  a  friend  or  a  brother  has  recorded  the  name 
of  one  who  has  fallen  a  victim  to  the  storm  or  the 
torrent. 
Kdigioii.  5.  Austria  has  long  contained  a  considerable  diver- 
sity of  religious  sects,  without  having  suffered  from 
their  contests  in  any  part  of  her  dominions  except 
Bohemia,  the  country  of  the  well  known  John  Huss, 
and  Jerome  of  Prague.  In  thfe  other  provinces  such 
excesses  have  been  avoided,  partly  from  the  mode- 
rate character  of  the  inhabitants,  and  partly  from 
the  tolerant  spirit  of  the  Imperial  Family.  There 
can  be  no  doubt,  however,  that,  had,  the  Reformation 
happily  made  progress  in  the  Austrian  dominions, 
the  result,  as  in  the  north  of  Germany,  would  have 
been  a  very  material  advancement  in  all  departments 
of  productive  industry.  Trade,  manufactures,  lite- 
rature, are  all  cultivated  with  superiority  in  the  north ; 
and  if  the  agricultural  produce  of  the  south  be  larger, 
the  cause  is  to  be  sought  merely  in  superiority  of 
soil  and  climate.  Toleration,  however,  existed  vir- 
tually for  a  considerable  thne  back  in  Austria,  and 
it  received  a  formal  sanction  from  a  law  of  Joseph 
II.,  which  extended  indulgence  even  to  Jews  and 
Mahometans.  The  Archbishop  of  Vienna  is  the 
head  of  the  Catholic  clergy  in  a  civil  capacity ; 
but  the  Bishop  of  St  Palten  appoints  the  regi- 
mental chaplains,  and  is  accounted  the  superior 
of  all  clergymen  doing  duty  with  the  army.  Church 
patronage  rests  with  the  Sovereign,  to  the  exclusion 
of  the  infiuence  of  the  Pope.  Convents,  formerly 
numerous  in  Austria,  have  been  considerably  redu- 
ced during  the  last  thirty  years;  but  the  church 
property  is  still  very  considerable. 

In  computing  the  relative  number  of  different 
sects,  it  is  common  to  estimate  the  Catholics  at  two- 
thirds  of  the  whole.  Protestants  are  not  numerous ; 
the  Austrian  people  at  large  being  too  little  enlight- 
ened to  exchange  a  worship  which  dazzles  the  ima- 
gination by  its  pomp  and  ceremonies,  for  one  whose 
chief  appeal  is  to  the  understanding.  The  Greek 
church  has  no  inconsiderable  number  of  votaries 
scattered  throudiout  Galicia,  Hungary,  Croatia,  and 
Transylvania*  These  are  superintended  by  a  number 
of  Bishops,  some  of  whom  recognise  for  their  head 
the  Archbishop  of  Leopold,  while  others,  who  differ 
in  point  of  creed,  are  under  the  jurisdiction  of  the 
Archbishop  of  Gran  in  Hungary.    The  latter  are 


particularly  numerous  in  Transylvania.  The.follow-  Ansiiia. 
ers  of  the  Greek  church,  in  one  part  or  other  of  the  ^^^V^ 
Austrian  dominions,  are  said  to  exceed  the  number 
of  2,000,000 ; — a  number  in  a  state  of  gradual  in- 
crease from  the  occasional  influx  of  their  brethren 
from  Turkey.  These  new  settlers  are  generally  en* 
gaged  in  trade,  and  pass  for  possessing  no  sUght 
share  of  the  address  and  artifice  attributed  to  the 
Greek  merchants  of  the  present  day.  Galicia  com- 
prises a  body  of  Armenian  Catholics ;  a  sect  not 
wholly  unknown  in  Hungary.  The  Protestants,  in- 
cluding both  Calvinists  and  Lutherans,  amount,  pi'o- 
bably,  to  nearly  3,000,000  throughout  the  whole  em- 
pire, of  which  Bohemia  and  Moravia  contain  a  veiy 
insignificant  proportion.  The  well  known  associa- 
tion of  Herrnhutters  or  Moravians,  owes  its  origin 
to  an  Austrian  province,  and  takes  date  from  the 
middle  of  the  fifteenth  century.  The  number  of 
Jews  under  the  Austrian  dominion  may  amount  to 
300,000.  Joseph  II.  took  the  lead  of  Bonaparte  in 
an  attempt  to  incorporate  them  with  the  mass  of  his 
subjects,  by  extending  to  them  the  enjoyment 
of  similar  privileges.  He  found,  however,  that 
their  habits,  if  they  yield  at  all,  give  way  but 
very  slowly,  and  that  ages  will  be  required  to  iden- 
tify them  with  their  Christian  fellow-subjects.  In 
tolerating  Mahometanism,  Joseph  had  in  view  the 
promotion  of  commercial  intercourse  with  Turkey,  a 
number  of  traders  of  that  country  being  in  the  habit* 
of  travelling,  and  even  of  settling  in  Austria. 

6.  There  exists  a  great  diversity  in  the  constitution  Govern* 
of  the  component  parts  of  this  extensive  empire.  It  meat  and 
may  be  safely  assumed,  that  the  disadvantage  from  ^^'^^ 
want  of  unity,  already  noticed,  will  infallibly  continue 
to  a  considerable  extent,  until  there  be  establisl^ed  » 
greater  similarity  in  point  of  legislation.  At  present, 
each  of  the  great  divisions  constitutes  an  unconnected 
body,  and  the  whole  resembles  rather  a  federative  as- 
sociation than  one  compact  consolidated  state.  In  the 
Austrian  provinces,  the  constitution  is  understood  to 
be  founded  on  a  great  charter,  passed  so  long  ago  as 
1156.  In  Bohemia,  the  principal  laws  are  of  more 
recent  date,  and  haidly  go  back  two  centuries.  In 
Austrian  Silesia,  there  exists  a  great  complexity  of 
public  regulations,  while  Galicia,  differing  still  more 
essentially  from  the  other  provinces,  traces  back 
the  basis  of  its  constitutional  dependence  on  Aus- 
tria no  farther  than  1773. 

Hungary  is  wholly  distinct  from  the  other  di- 
visions of  the  monarchy,  and  claims  to  be  governed 
by  laws  altogether  different.  The  first  of  these  is 
traced  back  so  far  as  the  end  of  the  ninth  century ; 
others  date  from  the  thirteenth,  and  confirmations  of 
the  privileges  of  the  nobility,  with  limitations  of  the 
imperial  power,  were  successively  passed  during  the 
seventeentli  and  eighteenth  centuries.  Here  the 
emperor  exercises  the  supreme  power,  only  through 
the  medium  of  the  States  or  Parliament.  He  may 
dispose  of  the  great  offices  of  the  kingdom,  but 
under  the  restriction  of  giving  them  not  only  to  na- 
tives of  Hungary,  but  to  men  of  a  certain  rank.  In 
this  land  of  aristocracy,  no  plebeian,  of  whatever  ta- 
lents, is  entitled  to  nse  in  a  public  office  above  the 
humble  station  of  a  clerk.  The  Emperor  is  account- 
ed the  constitutional  President  of  the  Diet,  but  be 
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Austrku   mgj  delegate  a  repfesentation  to  one  of  Iris  great 
^^"V^*^  officers.     A  general  levy,  or  "  insurrection,"  as  it  is 
termed,  must,  like  other  measures,  proceed  from  the 
legislative  assembly. 

The  States,  or  parliamentary  meetings,  differ  in 
different  provinces  of  the  empire,  bat  are  generally 
divided  into  four  classes ;  the  prelates,  the  higher 
nobility,  the  knights,  or  gentry,  and  the  deputies  of 
the  boroughs.  It  is  a  general  meeting  of  these 
""  classes  that  constitutes  the  Hungarian  Diet.  The 
prelates  have  the  right  of  voting  first.  The  nobility 
possess  not  only  an  exclusive  title  to  public  ap- 
pointments, but  the  daughters  of  the  less  affluent  fa- 
milies among  them  are  admitted  to  an  establishment 
in  convents,  on  proving  their  rank,  or,  as  it  is  called, 
the  number  of  their  quarters,  in  the  manner  pointed 
out  by  law.  The  Diet  of  Hungary  is  generally  con- 
vened once  in  three  years,  and  meets  at  Presburg 
or  Buda.  The  Prince  Palatine,  or,  in  his  absence, 
the  noble  of  highest  rank,  presides  at  the  Tabula 
proceruniy  having  on  his  right  the  primate,  along  with 
the  archbishops,  bishops,  and  other  dignitaries  of  the 
church.  The  second  board,  or  Tabula  indytorum^ 
has  for  its  president  the  imperial  representative, 
while  the  third  division  of  the  Diet  comprises  the 
deputies  of  towns,  the  secretaries,  and  other  inferior 
officers.  The  deliberations  proceed  either  on  the 
propositions  of  the  sovereign,  or  on  the  bill  of  griev- 
ances of  the  subjects..  The  Diet  is  generally  divided 
into  chambers,  who  discuss  business  separately,  and 
communicate  with  each  other  by  the  medium  of 
members.  In  case  of  non^agreement,  the  whole  are 
made  to  constitute  one  assembly,  in  which  a  decisioB 
is  made  by  plurality  of  votes.  An  act  of  the  Diet 
receives  tihe  force  of  law  when  sanctioned  by  the 
Emperor,  or  King,  as  he  is  invariably  termed  in 
Hungary,  and  it  seldom  happens  that  any  serious 
division  takes  place  between  the  Diet  and  the  execu* 
tive  power. 

^  Such  was  formerly  the  extravagance  of  aristocra* 
tic  notions  in  Hungary,  that  no  plebeian,  or  person 
engaged  in  trade,  could  carry  on,  in  his  own  name, 
a  law-suit  against  one  of  the  gentry.  It  was  neces- 
sary that  the  town  where  the  plaintiff  resided,  should 
come  forward  and  assume  the  cause  of  its  citizen. 
This  absurd  usage  was  abolished  in  1802.  Still, 
however,  a  peasant  or  farmer  can  seldom  bring,  in 
his  own  name,  an  action  against  one  o^  the  gentry ; 
he  must  generally  do  it  through  the  medium  of  his 
eoperior  or  landlord.  The  right  of  possessing  land 
in  Hungary  being  confined  to  the  privileged  dasaes, 
it  follows  that  a  donation  of  land  by  the  Sovereign  is 
tantamount  to  conferring  a  title  of  nobility.  The 
land  cultivated  by  the  vassal  is,  of  course,  altogether 
the  property  of  his  superior ;  but  arrangements  are 
made  for  allowing  the  former  to  reap,  as  far  as  that 
is  practicable,  in  so  ignorant  a  country,  the  fruit  of 
his  labour.  The  corvees  and  taxes  on  the  tiers  etatj 
so  mudrcomplained  of  in  Fhmce  before  the  Revo- 
lution, prevail  here  in  all  their  extent.  Hence  the 
importance  to  the  boroughs  of  acquiring  the  privi- 
leges of  free  towns,  and  enabling  their  inhabitants  to 
possess  land  without  a  title  to  nobility. 

The  Hungarian  landholder  is   exempt- from  all 
imposts.    Tithes,  toU-duesi  a  tax  called  the.tbirtieth 
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penny,  the  contributions  for  soldiers,  all  pass  over  Anstris. 
his  head,  unless  he  become  pledged  to  them,  along 
with  his  brethren,  by  a  specific  act  of  the  Diet.  In 
return  for  all  these  exemptions,  they  are  bound  to 
rise  en  maue^  and  to  serve  personally  under  their  So- 
vereign, whenever  a  war  receives  the  approbation  of 
a  General  Diet.  It  will  not  escape  the  observation  of 
our  readers,  that  these  fiscal  privileges,  always  the  sub- 
ject of  boast  among  the  Hungarian  noblesse,  and,  in 
former  years,  not  unfrequently  a  ground  of  quarrel  with 
their  Austrian  Sovereign,  do  not  amount,  in  fact,  to 
anything  like  an  entire  exemption.  Public  burdens, 
however  disguised,  fall  eventually,  with  a  consider- 
able share  of  equality,  on  all  classes.  In  Hungary, 
the  inhabitants  of  the  towns  are  obliged  to  seek,  in 
the  enhanced  price  of  the  commodities,  sold  to  the 
landholders,  an  indemnity  for  their  greater  share  of 
taxation.  The  late  Emperor  Joseph  II.  was  disposed 
to  abrogate  many  of  these  pernicious  usages,  but 
his  character  was  not  well  fitted,  nor  did  he  reign 
long  enough  to  accomplish  the  task. 

In  the  hereditary  provinces,  or  Austria  Proper, 
the  power  of  the  Emperor  is  much  greater.  In  the 
eye  of  the  law,  he  is  the  supreme  judge,  the  foun* 
tain  of  dignity,  the  centre  of  legislative  as  well  as  of 
executive  power.  He  has  a  right  to  impose  taxes, 
to  reffulate  the  afbirs  of  the  church,  and  even  to 
modify  religious  worship,  in  whatever  Is  not  account- 
ed a  fimdamental  article  of  &ith.  He  may  tolerate 
any  rdieion,  oppose  the  papal  bulls,  and  prohibit 
the  publication  of  the  pasunral  letters  of  bishops. 
This  power,  ddicate  as  it  is  in  a  Catholic  country, 
has  been  sometimes  exercised  by  the  emperors, 
when  they  had  occasion  to  urge  political  points  of 
importance  with  the  sovereign  pontic  At  such  timea 
they  have  not  scrupled  to  forbid  their  subjects  to 
remit  money  to  Rome,  and  have  been  known  to  in- 
terdict all  correspondi^noe  between  the  Austrian 
and  fordgn  convents.  A  more  important  preroga- 
tive is  that  which  they  possess  to  impose  taxes  on 
church  property  throughout  Austria  and  Galida. 

The  executive  government  o^  the  Austrian  emt 
pire  at  large  consists  of  four  great  departments,  and 
owed  its  present  organization  to  the  counsels  of 
Maria  Theresa.  One  of  these  establishments  regu- 
lates all  home  afiairs ;  foreign  aflhi rs  are  managed  by 
another.  Military  matters  are  subjected  to  the 
third  great  department,  while  the  fourth  and  last  re- 
gulates the  interior  administration  of  Hungary, 
The  name  of  Aulic  is  not  confined,  as  is  vulgarly 
imagined,  to  the  Military  Board ;  it  is  common  to 
several  councils,  and  is  given,  among  others,  to  the 
Board  of  Finance.  Another  department,  suffident« 
ly  indicative  of  the  backward  state  of  the  sdence  of 
government  in  Austria,  is  that  which  superintends 
the  working  of  mines  for  public  account. 

In  this,  country,  as  in  France,  the  attention  pf 
govemm^it  has  been  lately  given  to  a  more  easy 
exposition  of  the  fundamental  rules  of  jurisprudence. 
A  first  attempt  wa&  made  so  long  as  forty  years  ago,, 
and  a  code  waspublished  in  1767  in  debt  folio  volumes. 
This  performance  had  two  great  defects,  its  size  and. 
its  want  of  classification  by  generd  rules.  While  of 
little  use  to  lawyers,  it  was  wholly  unprofitable  to. 
the.  public  at  hurge*    InstiruGtions  were  aocordingly 
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giyen  to  cm  enynent  civiliaiii  Von  Horten,  to  recast 
it  in  a  condensed  and  impvoved  form.  Contiderable 
,  progress  was  made  in  this  before  the  death  of  Joeepli 
il. ;  and  in  179^9  ander  the  auspices  of  the  preseirt 
sovereign,  the  first  part  of  the  civl]  code  came  forth 
in  a  new  form.  A  few  years  alter,  the  whole  ap* 
peared  in  an  amended  shape,  and  government  ap> 
pointed  several  local  commnsions,  with  instructions 
to  make  reports  on  its  applicability  to  the  different 
provinces.  Printed  copies  of  the  code  were  distri- 
buted in  all  directions,  and  the  universities  enjoined 
to  take  it  into  mature  consideraticm.  The  definitive 
correction  and  promulgation  of  the  code  were  re* 
tarded  by  various  causes,  and  particularly  by  the 
unfortunate  wars  with  France,  so  that  its  actual 
adoption  did  not  take  place  until  the  beginning  of 
181S.  The  criminal  code  had  not  been  so  long 
withheld ;  it  was  promulgated  in  1803,  and  intro- 
duced into  practice  in  1804. 

7*  In  a  country  where  the  executive  power  is '  not 
subjected  to  animadversion,  or  to  the  exhibition  of 
official  statements,  it  is  a  matter  of  no  small  diflSculty 
to  compute  the  extent  of  the  military  force.  It  was 
supposed  that,  in  the  campaign  of  1805,  the  Austri* 
ans  had  on  foot  above  250,000  effective  troops,  of 
whom  nearly  a  fifth  w'^re  cavalry.  In  that  of  1809^ 
this  force  of  regulars  was  backed  by  a  considerable 
body  of  reserve,  and  by  above  100  battalions  of  mi- 
litia, known  by  the  name  of  landvoehr  ;  hut  the  state 
of  discipline  of  the  latter  was  not  such  as  to  offer 
any  el^ctual  resistance  to  the  progress  of  the 
R*ench.  The  war  establishment,  in  r^fw/ar  troops,  can 
scarcely  be  estimated,  we  apprehend,  above  250,000 
men ;  and  half  this  number  may  perhaps  be  taken  as 
near  the  amount  of  her  eSective  peace  establishmenti 

The  irregulars  in  the  Austrian  service  are  drawn, 
in  a  great  measure,  fW»m  Croatia  and  other  provin- 
ces along  the  Turkish  frontier.  About  sixty  years 
ago,  the  greater  proportion  of  the  Hungarian  troops 
fell  under  this  description ;  but  the  wars  with  Prus- 
sia having  taught,  by  dear  bought  experience,  the 
value  of  discipline,  the  Austrian  commanders,  in 
particular,  Marshal  Lascy,  gradually  accomplished 
a  change,  and  converted  hordes  of  flying  squadrons 
mto  compact  and  regular  regiments. 

In  the  Hereditary  States,  and  we  believe  in  all 
the  empire  except  Hungary,  the  levies  are  made, 
in  the  first  instance,  for  miUtia  duty,  from  which 
it  is  no  difficult  matter,  in  an  absolute  govern- 
ment, to  accomplish  a  transition  to  the  line.  In 
Hungary,  recruits  are  lefied  in  virtue  of  an  act  of 
the  Sovereign  and  the  States,  after  the  ptromulgation 
of  which,  the  different  Magnates  find  means  to  enlist 
die  requisite  number  on  their  estates.  Th^  chief 
disadvantage  of  the  necessity  of  a  legislative  sanction 
in  Hungary,  is  the  publiciQr  thus  given  to  the  extent 
ef  military  preparation.  The.  length  of  service  in 
the  Austrian  army  has  updeiigone  alterations  during 
the  present  age,  and  it  now  admits,  as  in  Britain^  of 
limitation  by  periods.  In  time  of  peace,  the  officers 
have  no  difficulty  in  obtaining  a  fiiriough  for  the 
greatest  part  of  the  year.  Veterans  and  wounded 
men  are  entitled  to  admission  at  the  military  hospital 
of  Vienna,  or  to  a  small  out-pension. 

Though,  to  tm  BngHsh  traveller,  manuftctuvea 


would  appear  to  have  made  Uttle  progresa  in  the 
Austrian  dominions,  they  stand  on  a  footing  equal  so 
that  of  their  continentai  nei|^ibours,  and  aupply  go- 
vernment with  most  of  the  materials  of  war.  Cloth- 
ing, arms,  amnnmition,  harness,  are  all  furnished  at 
d&rent  stations  in  Bohemia,  Moravia,  and  tiie  He- 
reditary Statea.  The  horses  for  the  light  cavafary 
are  drawn  from  Hungary  and  Galicia ;  t£ose  fbr  the 
heavy  cavalry,  chiefiy  from  Bohemia  and  Moravia. 
The  disposition  of  the  inhabitants  of  most  of  the  im- 
perial territories,  is  well  adapted  to  a  military  life. 
They  are  generally  accustomed  to  pass  their  tana 
out  oi  doors,  to  indulge  in  active  exercise,  to  foUow 
the  chace,  and  to  occi^^  themselves  walli  the  care 
of  hocses.  To  such  men  marching  and  encamping 
is  hnt  a  slight  variation  from  established  habits.  The 
fire  of  tlie  nightly  watch  is  not  more  unconifortaU« 
than  that  of  their  smoky. cottages;  while  a  loaf  oT 
bread,  a  slice  of  coarse'  park,  and  a  glass  of  spirits, 
supply  them  with  idl  the  nourishment  they  desirew 
fa  point  of  resonnces,  Uterefbre^  Austria  is  one  of 
the  greatest  of  military  powers,^— her  deficiency  has 
hitherto  been  in  their  application.  Too  much  atten- 
tion is  given  to  the  mtnutia  of  individual  exercise, 
without  considering  how  seldom  these  niceties  can 
be  made  applicable  to  collective  numbersw  Hence 
an  endless  Ikt  of  military  instructions,  and  a  com- 
plexity of  evolution,  such  as  tb  be  hardly  practicable 
m  a  review,  still  less  in  a  day  of  battle.  At  the 
same  time,  there  exist  very  material  omissions  in  re- 
,gard  to  the  method  of  moving  large  bodies  of  men. 
Will  it  be  believed,  that  the  Austrian  r^ulationa 
contain  no  expKcit  directions  for  a  change  from  line 
into  column,  whether  for  attack  ojr  defence !  Hence, 
in  a  great  measure,  the  loss  sustained  at  Essling  and 
Wagram  by  long  exposure  to  the  French  artillery. 
Official  instructions  are  given  for  the  manoeuvres  of 
battalions  and  regiments,  but  nothing  is  said  of  those 
of  brigades, «  or  larger  divisions.  The  consequence 
is,  tha^t  the  Austrians  form  their  line  very  slowly, 
and  find,  when  it  is  once  farmed,  a  deal  of  difficulty 
in  executing  any  other  movements  than  those  to  front 
and  rear.  They  have  very  little  dexterity  in  separat- 
ing, reuniting,  or  supporting  each  other  at  short  notice* 

The  mOitary  schools  at  Vienna  having  been  found 
highly  useful,  the  government  has  adoptod  the  phm 
of  establishing  them  elsewhere.  The  consequence, 
it  is  to  be  ho(^,  will  be  a  gradual  correction  of  the 
ddects  hitherto  attendant  on  deficient  edncaiiea  and 
blind  patronag(e.  Few  services  are  more  discourar* 
ing  than  the  Austrian  to  an  officer  who  has  not  the  ad- 
vantage of  rank. 

8.  In  Austria,  a  country  possessed  of  very  little  fii*^ 
reign  trade,  the  taxes  are  chiefly  levied  on  the  land, 
and  on  objects  o£  interior  consumption.  Joseph  II., 
desirous  of  new  modelling  this  as  well  aa  other  de* 
partments,  proposed  the  adoption  of  a  land  and  poll- 
tax  on  a  umform  plan*  As  a  necessary  prdiauaaiy, 
arrangements  were  made  for  a  general  surt^  of  the 
landed  property  of  the  empire,  and  several  years  d^» 
voted  to  that  important  operation.  It  was,  however^ 
too  unskilfully  conducted  to  affinrd  anything,  like  a  s»> 
tisfactory  ground  to  estimato  the  value  of  the  diffi?reiit 
properties.  No  adequate  allowance  was  made  for  the 
diftvence  of  plain  and  mountain^  of  fertile  or  barraa 
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tmeti*  Ihe  emmqaeauae  k,  tfa«t  tbe  collection  ef 
this  department  of  the  revenue  is  atill  in  a  veiy  in- 
perfect  stale,  aitfaongfa  the  tax  on  land  and  houses 
{tmpotjbnder)  fomift  necessarily  the  chief  part  of  the 
Austrian  revenue.  In  Bohemia,  Galicia,  and  the 
Herodkary  fitaites,  this  iraportan/t  tax  falls  equally 
on  ali  dasses ;  in  Hungary  and  Transylvania,  it  is 
home,  as  we  have  alreiray  observed,  by  the  fanners 
and  inhabitants  of  towns,  to  the  apparent  total  exemp- 
tion of  the  nohleue. 

The  iniperial  demesnes  form  also  a  considerable 
bnuBKii  of  the 'AustTMn  revenue,  particulariy  in  Ga- 
rcia. This  source  of  Income,  <which  would  be  very 
fpreat  in  a  country  like  Holland  or  Britain,  where 
landholders  and  ffffmersof  capital  would  tdce  the 
land  at  a  rent,  and  relieve  government  of  aU  ftrther 
supermfeindenee,  is  comparatively  inconsiderable  in 
a  country  where  the  adminiitration  either  has  not 
the  mesms  or  the  judgment  to  throw  off  its  hands,  a 
task  which  must  always  be  onprofitably  managed  hj 
servants  little  interested  in  the  produce  of  their  hr 
iMNir.  These  crown  demeiDes  are  to  be  casefuUy 
dUstinguished  ^rom  the  personal  property  of  the 
reigning  family,  die  annual  rental  of  whic^  may 
amount  to  L.  100,000  Sterling  a*year. 

Another  branch  of  revenue  is  derived  in  Austria, 
as  in  France,  from  the  exdusivie  manufacture  and 
sale  of  tobacco.  This  monopoly  extends  over  the 
German  dominions,  but  Hungary  and  Transylvania 
are  not  subject  to  it.  Austria  has  likewise  a  duty 
on  stamps,  hair  powder,  starch,  and  various  objects 
of  luxury,  among  others,  on  Uie  roi^e  used  by  the 
feir  sex.  Wine,  beer,  brandy,  carriages,  pleasure 
hcNPses,  are  aU  subjected  to  taxation.  A  considera* 
ble  income  is  levied  irom  legacy  duties,  fees  on  titles 
of  nobility,  china,  -glass,  and  even  from  a  toleration 
tax  on  the  Jews.  The  financial  embarrassments  of 
the  country,  necessitated,  in  1S02,  an  increase  of  a 
fttil  third  on  these  duties,  along  with  the  imposition 
of  two  taxes  of  a  dHferent  kind**^  poll  and  an  in- 
come tax.  This  rapid  augmentation  of  public  bur- 
dens made  it  be  calculated,  that  throughout  the  em- 
pire no  less  than  a  fourdi  of  the  income  of  indivi-^ 
duab  found  its  way  into  the  public  treasury.  To 
compute  the  total  of  the  revenue  is  a  point  of  no 
small  difficulty  in  a  country  where  taxes  are  compli- 
cated, and  official  accounts  either  withheld  or  irre- 
gularly published ;  but  we  are  disposed  to  think, 
that  L.  16,000,000  Sterling  may  form  a  prohidble  ap* 
proximation  to  the£70M  revenue  of  this  empire. 

The  Austrian,  like  other  governments,  has  had 
recourse,  in  its  distress,  to  the  circulation  of  paper 
money, — ^a  measure  attended  with  all  the  bad  conse- 
quences incidental  to  immoderate  issues  on  the  part 
of  an  authority  not  responsible  to  its  subjects.  The 
public  debt  exceeds  1 50  millibns  Bterliing :  two-thirds 
of  ii^ich,  however,  being  created  by  the  issue  of  pa- 
per, are  by- no  means  deemed  repayable  at  their  no- 
minal amount.  In  &ct,  the  repayment  of  a  fifth  part 
of  that  amount,  will  be  accounted  a  fair  retribution 
of  the  debt  contracted  in  this  paper  at  an  advanced 
stage  of  its  depredation.  The  rule  at  the  treasury 
was  to  raise  prices  as  paper  fell,  and  the  eventual  ad- 
justment of  accounts  between  g<overament  and  the 
stockholder  will  probably  take  place  in  a  manner  at* 


mUar  to  that  adopted  in  France  after  the  death  of    Aostea. 
Louis  XIV.,  under  the  direction  of  the  brothers  Pa-  ^^"^"V^^ 
ris,  when  a  regular  scale  of  estimates  was  formed  on 
a  retrospect  to  the  value  of  government  paper  at  the 
different  periods  of  its  issue. 

9.  AgriciiUure  is  still  in  a  very  backward  state  Agiicuitnte. 
throughout  the  Austrian  dominions.  The  large  pro- 
portion of  church  and  other  public  lands,  with  the 
general  want  of  education,  have  hitherto  prevented 
the  people  from  extracting  an  adequate  return  from 
their  fertile  territory.  In  casting  the  eye  over  these 
rich  provinces,  an  observer  is  at  a  loss  on  which  to 
fix  as  most  favourable  to  the  exertions  of  the  hus- 
iModroan.  The  uneven  surface  of  the  Hereditary 
States  rivals,  in  point  of  fertility,  the  extensive  plains 
of  Hungary  and  Transylvania.  Again,  the  portion 
of  Ptidand,  acquired  by  Austria,  was  perhaps  the 
richest  division  of  that  ilUfated  country.  The  fol- 
lowing rough  estimate  has  been  made  of  the  appro- 
priation of  respective  proportions  of  the  empire. 
Takii^  70  as  the  integral,  representing  the  whole 
curfaoe,  we  sliallhave  for 

Mountains,  heaths,  marshes,  lakes,  roads,     .  -  26 

Land  under  tillage,          -           -          -         -  12 

Meadows  and  pasturage  in  an  inclosed  or  im- 
proved state,          -         -          -        -         -  7 

Pasturage  in  a  rude  state,           -           -           -  .  4 
Woods  and  forests,   comprising  all   uncleared 

tracts,           -           -----  18 

Vineyards  and  orchards,           .            -           -  3 

70 

The  produce  of  the  land  along  the  Danube,  from 
Vienna  to  the  Bavarian  frontier,  has  been  greatlj 
increased  within  the  last  half  century,  by  the  use 
of  marl.  The  traveller,  in  pursuing  this  tract,  sees 
in  all  du'ections  a  quantity  of  marl  pits,  wrought  with 
great  activity.  Bohemia  is  naturally  fertile,  but  its 
agriculture  is  in  a  very  backward  state,  from  the  con- 
tinued prevalence  of  feudal  usages.  Moravia  has 
made  greater  progress,  and  furnishes  an  annual  sup- 
ply of  cori)  for  export.  Hungary  is  in  many  parts 
so  fertile  as  to  produce  an  abundant  crop,  wiUi  very 
little  exertion  from  tlie  labourer.  Here  may  still  be 
seen  the  primitive  practice  of  treading  out  the  com 
by  borates  and  oxen.  Galicia,  under  a  better  system, 
might  be  rendered  productive  In  the  highest  decree. 
The  same  holds  in  regard  to  the  adjacent  Polish  pro- 
vince of  Bukowine.  Maize  is  cultivated  in  Hungary 
and  Transylvania ;  millet  in  Hungary,  Sciavonia,  and 
Carinthia ;  and  even  rice  is  found  to  answer  in  the 
marshy  districts  of  Temeswar. 

The  ^product  of  tbe  Vine,  tliough  far  short  of 
what  it  might  be  rendered,  is  a  source  of  consider- 
able wealth  to  Austria.  The  well  known  tokay  is 
raised  on  the  last  chain  of  the  Carpathian  range,  in 
the  neighbourhood  of  the  country  of  Zemplin.  The 
district  where  it  is  cultivated  is  of  the  extent  of  60  or 
70  square  miles ;  its  qualities  are  various,  tlie  richest 
kind  proceeding  from  the  grape,  with  little  or  no  pres- 
sure, while  the  inferior  sorts  are  said  to  be  made  of 
the  dried  grape,  reduced  into  a  sort  of  pap,  and 
mixed  up  with  other  Hungarian  wines,  we  must 
not  take  for  grante4»  that  aU  the  wine  sold  under  the 
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Anstrfa.  name  dt  tokay  \f  the  product  of  die  district  just  men- 
^  tioned.  T%e  dealers  find  this  fiuhionable  name  a  very 
convenient  passport  for  the  produce  of  the  adjacent 
districts,  so  that  even  in  Vienna  there  is  not  a  tenth  of 
real  tokay  among  the  wines  sold  under  that  designation. 
Tobacco  is  cultivated  to  a  great  extent  in  Hun- 
gary and  other  parts  of  the  empire.  Hops  are 
raised  in  Moravia  and  Hungary,  but  more  particu- 
larly in  Bohemia,  where  in  some  districts  they  are 
said  to  approach  in  quality  to  those  of  England. 

The  stock  of  honied  cattle  is  said  to  have  de- 
creased of  late  years  in  the  Austrian  empire,   in 
consequence  of  the  introduction  of  large  numbers 
of  sheep.    It  has  been  computed,  on  a  rough  cal- 
culation, that  the  Austrian  dominions  comprise  about 
two  and  a  half  millions  head  of  cattle*  above  five 
millions  of  sheep,  and  about  one  million  of  horses. 
The  Hungarian  horses  are  small,  but  active,  and  ca- 
pable of  great  fatigue.    Many  of  them  are  accus- 
tomed, in  their  early  years,  to  wander  in  a  wild  state 
along  their  vast  pastures,  and  are  caught  only  when  of 
an  age  to  become  fit  for  service  in  the  field.    Galicia 
and  Moravia  contain  a  large  proportion  of  the  above 
mentioned  number  of,  horses.     The  remainder  are 
chiefly  in  Lower  Austria ;  for  neither  Bohemia,  nor 
the  mountainous  tracts  on  the  south  of  the  Heredi- 
tary States,  contain  any  considerable  number.   There 
are  four  public  establishments  for  the  purpose  of 
;training  horses  in  Austria,  the  principal  of  which  is 
"  at  Mezaehegyes  in  Hungary.    In  this,  unquestion- 
ably the  greatest  institution  of  the  kind  in  Europe, 
there  are  no  less  than  800  mares,  of  German,  Bessa- 
rabian,  Moldavian,  Spanish,  or  Hungarian  extraction. 
10.  Hungary  and  Transylvania  possess  mines  both 
of  gold  and  silver.    They  have  also  what  is  much 
more  favourable  to  the  increase  of  their  produc- 
tive industry,  excellent  mines  of  copper.     Tiie  tin 
of  Bohemia  is  compared  to  that  of  Cornwall,  as 
the  iron  of  Styria  is  to  that  of  Sweden.    These  me- 
tallic treasures  are  not  confined  to  a  single  province, 
but  sufficiently  scattered  to  diffuse  the  means  of  em- 
ployment throughout  various  parts  of  the  empire. 
Another  mineral  product  of  the  highest  importance 
is  coal,  which  is  found  in  various  spots  of  Bohemia, 
Moravia,  and  Himgary.    Thirty  mines  are  already 
ascertained  to  exist  in  the  latter  country,  although 
80  backward  is  the  application  of  capital  to  useful 
purposes,  that  only  two  of  them  are  as  vet  wrought. 
in  Bohemia,  Styria,  and  Lower  Austria,  this  important 
branch  of  industry  has  been  somewhat  more  cultivated, 
in  consequence  of  the  vicinity  of  the  coal  to  iron  ore. 
Mines  of  rock  salt  are  found  in  various  parts  of 
the  Empire.     Those  of  Bochnia    and    Wieliecka 
in  Galicia  are  known  to  be  the  greatest  in  Eu- 
rope.   A  number  of  others  are  found  along  each  side 
of  the  great  Carpathian  chain ;  nay,  they  extend, 
with  greater  or  less  intervals,  all  the  way  firom  Mol- 
davia to  Suabia,  along  a  tract  which,  including  a  va- 
riety of  windings,  is  not  short  of  SOOO  miles.     This 
tract  comprehends  the  salt  mines  of  Wallachia,  Tran- 
sylvania, Galicia,  Upper  Hungary,  Moldavia,  Upper 
Austria,  Styria,  Salzburg,  and  finally  of  Tyrol.   They 
are  found  either  at  the  base  or  on  the  ascent  of  great 
mount^ns ;  the  salt  extending  in  horizontal  or  un- 
ddatiog  strata,  and  altematiDg  with  strata  of  clay. 


Mines  and 

Manufiio- 

lurcs* 


in  which  the  saline  substance  is  firequently  observed   Aanik  • 
to  have  made  its  way.  ^•^■y-W 

Manu&ctures  have  of  late  yeare  been  consider* 
ably  on  the  increase  throughout  Austria.  Few 
countries  are  more  abundant  in  the  supply  of  raw 
materials,  and  this  substantiid  advantage  received 
a  powerful,  though  ill-judged,  co-operation  on  the 
part  of  Joseph  XL,  who  thought  it  expedient  to 
resort  to  a  prohibition  of  several  kinds  of  foreign 
manufactures.  Linen  and  hemp  may  be  called  the 
staples  of  the  Hereditary  States  and  of  Bohemia. 
Different  qualities  are  fiibricated  in  different  places, 
Moravia  having  generally  the  coarse  stuffi,  while 
certain  parts  of  Bohemia  carry  the  &bric  to  a  point 
of  great  nicety.  The  ruder  provinces  of  Galicia, 
Hungary,  and  Transylvania,  have  made  little  progress 
in  these  branches  of  industry,  or  in  the  manufiicture 
of  cotton  cloths,  which  is  considerably  diffused  through 
Bohemia  and  the  Austrian  states.  Spinning  ma- 
chines have  been  introduced  firom  England,  but  the 
price  of  the  raw  material  is  necessarily  enhanced  by 
the  distance  of  land  carriage.  Woollen  cloths  are 
made  throughout  the  empire,  particularly  in  Moravia* 
but  the  quality  in  the  remote  provinces  is  very  inferior. 

No  country  is  better  adapted  to  excel  in'  haid- 
ware  manufactures  than  Austria.  The  mines  in  Bo- 
hemia, Styria,  Carinthia,  and  Upper  Austria,  supply 
an  abundant  store  of  excellent  materials,  llie  steel 
of  Carinthia  and  Styria  is  known  and  highly  prized 
in  England.  Vienna,  Prague,  and  KarUbad,  con- 
tain manufactures  of  this  metal,  and  arms  are  made 
in  great  abundance  in  more  than  a  dozen  of  different 
towns.  Glass  has  long  been  made  in  great  quantities 
in  Bohemia  and  the  neighbouring  provinces ;  but 
the  long  continuance  of  the  late  wars  was  unfavour- 
able to  the  ornamental  species  of  this  manufiu^ture. 

The  course  of  recent  events  has  thus  unexpectedly  Condodios 
restored,  and,  in  fiu:t,  more  than  restored,  Austria  to  Obserra^ 
her  high  station  among  European  potentates.  The  ^'°'' 
long  continued  exertions  of  Britain,  the  unsparing 
sacrifices  of  Russia,  and,  more  than  all,  the  extrava- 
gant attempts  of  Boni^arte,  have  redeemed  the 
past  errors  of  the  cabinet  of  Vienna,  and  enabled  her 
to  reap  the  richest  harvest  of  any  of  the  allies  firom 
the  spoils  of  the  French  empire.  Her  influence 
over  the  south  of  Germany  is  strengthened,  and  her 
ascendancy  over  Italy,  formerly  one  of  her  weakest 
sides,  is  materially  increased.  The  Low  Countries, 
however  rich  and  fertile,  were  at  too  great  a  dis- 
tance firom  her  other  dominions,  and  too  little  con- 
nected witi)  her  by  manners  or  national  feeling,  to 
form  a  first  rate  object  of  her  policy.  It  is  not  too 
much  to  say,  that  the  loss  of  them  is  fully  compensat'^ 
ed  by  the  consolidation  given  to  her  Italian  acqui- 
sitions by  the  incorporation  of  the  Venetian  States. 

In  the  present  state  of  France,  there  seems  no  like* 
lihood  of  a  renewal  of  a  military  contest  with  Austria, 
for  many  years*  Italy  is  now  doubly  fortified  against 
invasion ;  and  the  present  generation  of  Frenchmen  will 
listen  to  no  enterprises  of  ambition  beyond  the  Rhine* 
Austria  may  thus  enjoy  profound  peace,  if  she  be  not 
deluded  into  projects  of  aggrandiiement  on  the  side 
of  Turkey,  or  alanned  into  a  struggle  with  Russia  on 
account  of  her  possessions  in  Poland. 


.      A    U    S 

Tlie  writers  upon  Austrian  Statistics  are  verj  nu* 

A   iiim.  i^'^C'^^^ «  b^^  ^^  ^^<^1  content  ourselves  with  refer- 
^  -^j*  ring  in  this  place  to  the  latdy  published  and  instruct 
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tive  Work  of  M.  Marcel  de  SerreS|  entitled  V0yage    Aoatria 
en  Auirickef  tm  Etsai  staiUtigue  H  geograpkiauetur  cei  ^   '|^ 
Empire.    Parisi  1814.    4  vols.  8vo.  (n.  d.)     \J^- 


AYRSHIRE,  a  county  in  the  west  of  Scotland, 
considerable  for  its  population  and  industry,  is  bound- 
ed by  Wigtonshire  and  the  stewartry  of  Kirkcud- 
bright on  the  south,  by  the  counties  of  Dumfries  and 
Lanark  on  the  north-east  and  east,  by  Renfrewshire 
on  the  north,  and  by  the  Irish  Sea  and  the  Frith  of 

KxleaL  Clyde  for  about  70  miles  on  the  west.  It  contains 
about  1059  square  mOes,  or  664,960  English  acres, 
of  which  nearly  the  half  is  under  cultivation ;  besides 
several  small  lakes.  Loch  Doon  being  the  largest,  ex- 
tending to  about  six  square  miles  more.  The  diree 
bailianes  of  Kyle,  Cunningham,  and  Carrick,  into 
which  this  county  is  divided,  have  been  described  in 
the  article  in  the  body  of  the  work,  to  which  the 
reader  is  referred.  The  rock  of  Ailsa,  and  the  Mei- 
kle  and  Little  Cumbrae,  situate  from  1^  to  3  miles 
from  the  coast  of  Ajrrshire,  and  nearly  the  Same  dis- 
tance from  the  Isle  of  Bute,  are  attached  to  this 
VdMdtnd  county*  (See  Hebrides.)  The  valued  rent  is 
ralBcBL  L.  191,605,  7d.  Scots,  and  the  real  rent  in  1811,  of 
the  lands,  was  L.  336,471,  lOs.  and  of  the  houses, 
L.  29,823  Sterling.  The  division  of  property  is 
considered  not  unfavourable  to  the  prosperity  of 
the  different  classes  of  the  population,  though  it 
appears  that  more  than  a  third  part  of  the  whole 
county  is  held  under  settlements  of  entail.  The 
advantages  possessed  by  Ayrshire,  besides  its  sea- 
coast  and  several  excellent  harbours,  may  be  traced 
to  the  coal  and  limestone  found  in  great  abundance 
in  almost  every  part  of  it, — ^the  one  so  necessary  to 
its  manufactures,  and  the  other  to  its  agriculture ; 

^"Bd      mid  the  chief  natural  disadvantage  under  which  it 

^""^  labours  is  the  humidity  of  its  climate,  aggravated  by 
the  quality  of  the  greater  part  of  the  soil,  which  is  a 
tenacious  cUy. 

ipieaitHic.  Agriculture,  according  to  the  more  iqpinroved 
courses  of  management,  has  nevertheless  made  con- 
siderable progress  of  late  in  this  county.  The  old 
rotation  of  three  consecutive  crops  of  cons,  fol- 
lowed by  six  years  hay  and  pasture,  has  been  very 
generally  abandoned  in  the  new  leases ;  and,  on  the 
better  soils,  an  alternation  of  white  and  green  crops, 
and  an  interchange  of  tillage  and  pasturage,  as  in 
the  eastern  counties  of  Scotland,  begin  to  prevail. 
The  dairy  is,  however,  the  chief  object  of  attention 
to  the  Ayrshire  husbandmen,  and  their  valuable  breed 
of  cows>  and  rich,  yet  mild  cheese,  known  by  the  name 
of  Dunlop  cheese,  are  in  great  repute  in  most  parts 
of  Britain.  Their  hordes,  under  the  general  name  of 
Clydesdale  or  Lanarkshire  horses,  are  equal,  if  not 
6q>erior,  to  those  of  any  other  race  in  the  Island ;  al- 
most every  small  farmer,  and  the  farms  are  too  ge- 
nerally small,  either  rearing  one  or  more  himself,  or 
purchasing  them  when  young,  and  res* 'Uiiig  them  to 
the  eastern  counties  after  a  year  or  two  of  very  mo- 
derate labour.  After  all,  it  must  be  admitted  that 
the  agriculture  of  Ayrshire  is  much  behind  that  of 
the  counties  on  the  east  coast.  No  regular  system 
of  cleansing  and  manuring  the  soil,  nor  of  fallowing 
and  draming  the  wet  lan£,  is  to  be  seen  throughout 


the  greater  part  of  the  district.  The  size  of  the 
farms  is  commonly  from  50  to  150  acres,  affording 
little  room  for  the  employment  of  capital,  or  the  di- 
vision of  labour ;  and  yet  the  rents  are  surprisingly 
high — of  some  favoured  spots  not  less  than  eight 
pounds  or  guineas  the  acre. 

A3rrshire,  as  a  manufacturing  district,  seems  toManirfae- 
stand  next  in  importance,  among  the  Scottish  coun-  ''^'^ 
ties,  to  the  contiguous  shires  of  Lanark  and  Ren- 
frew. Various  branches  of  the  woollen  manufacture 
are  carried  on  to  a  considerable  extent  in  different 
parts  of  it,  in  Kilmarnock  alone,  to  the  value  of 
L.  30,000  yearly.  Carpets,  and  the  coarser  fabrics, 
ff ive  employment  to  a  considerable  proportion  of  the 
inhabitants  of  that  thriving  town ;  and  besides  several 
public  establishments  there,  and  in  other  parts  of  the 
county,  many  private  families  in  almost  every  parish 
take  a  share  in  the  manu&cture  of  blankets  and 
coarse  cloths ;  a  part  of  which,  after  supplying  their 
own  wants,  is  carried  to  the  fairs  and  markets  of  the 
county.  Beith  has  long  been  noted  for  its  thread 
manufiicture.  The  cotton-works  at  Catrine  are  by 
far  the  most  extensive  of  all  its  manufactories ;  em- 
ploying, in  1811,  900  hands,  who  are  said  to  have 
spun  into  yarn  10,000  lbs.  of  cotton  wool,  and  made 
35,000  yards  of  doth  every  week.  At  Muirkirk  and 
Glenbuck,  pig  and  bar  iron  are  wrought  to  a  great 
extent,  and  founderies  have  been  erected  there  and 
in  other  places.  Leather,  saddlery,  earthen-ware, 
kelp,  salt,  are  the  onl^  other  kinds  of  manufacture 
worthy  of  notice  in  this  county. 

Ayr,  Irvine,  and  Saltcoats,  were,  Ull  very  lately,  Conuaerce. 
the  only  harbours  much  frequented,  and-  at  these 
places  there  has  Ions  been  'a  little  trade  with  Ireland, 
America,  and  the  Baltic,  and  a  considerable  trade 
coastwise*  In  1807,  the  port  of  Ayr  had  54  vessels, 
of  which  the  burden  was  from  4000  to  5000  tOBS» 
and  82  vessels  belonged  to  Irvine  and  Saltcoats, 
which  carried  6795  tons.  Coal  is  the  staple  article 
of  export,  and  com  the  mosf  considerable  of  its  im- 
ports ;  the  ports  on  the  Clyde  having  hitherto  been 
the  srand  emporium  of  the  west  of  Scotland. 

This  county  exhibits  instances  of  public  spirit  in 
its  ffreat  land  proprietors  beyond  any  other  in  Scot- 
land, or  probably  in  the  British  empire.  The  har- 
bour, and  other  works  carrying  on  at  Ardrossan,  un- 
der the  auspices  of  the  Earl  of  Eglinton,  and  the 
harbour  of  Troon,  and  the  railway  from .  thence  to 
Kilaamock,  formed  almost  entirely  at  the  expence 
of  the  Duke  of  Portland,  are  worthy  monuments, 
no  less  of  the  enlightened  judgment  and  energy,  than 
of  the  wealth  of  tiiese  two  patriotic  noblemen ;  and 
the  distant  prospect  of  remuneration,  which  it  is 
much,  to  be  wished  should  be  realized,  can  detract  but 
little  from  the  merit  of  such  grand  and  princely  un- 
dertakings. 

The  harbour  of  Ardrossan  will,  when  completed,  Ardronsa 
be  one  of  the  safest,  most  capacious,  and  most  ac-  Harboar. 
cessible  on  the  west  coast  of  Britain ;  possessing 
many   advantages  over  the  harbours  in  the  Frith 
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AjfMn.  of  Cijdtt  Atiiale  in  a  narrow  channe!,  which 
'  can  be  navi^ted  only  when  the  wind  blows  from 
particular  points,  and  which,  for  opwards  of  20  miles 
below  Glasgow,  is  both  shallow  and  dangerous.  A 
circular  pier  of  9OO  yards  was  finished  in  1811»  and 
everything  was  then  ready  to  begin  the  wet-dock, 
which,  according  to  Mr  Telford's  plan,  was  to  con- 
tain from  70  to  100  vessels  in  water  16  feet  deep. 
The  works  have  rather  languished  of  late,  and  are  not 
likely  to  be  completed  soon  without  public  aid.  It 
was  part  of  the  Earl  of  £glinton*8  plan  to  raise  a  neat 
regular  built  town  at  Ardrossan,  in  which  some  pro- 

Eess  has  been  made ;  and  he  has  constructed  excel- 
it  baths,  which  draw  to  it  a  number  of  visitors  at 
the  proper  season* 

,  The  harbour  at  Ardrossan  was  only  a  part  of  the 
general  plan,  and  that  from  which,  viewed  by  itself, 
the  smallest  advantages  perhaps  were  to  be  expected* 
The  leading  idea  was  to  open  up  a  direct  communi- 
cation between  Glasgow,  Paisley,  and  other  large 
towns  in  the  vicinity,  and  the  west  coait,  instead  of 
the  present  circuitous  passage  by  the  Frith  of  Clyde. 
A  canal  was  therefore  to  be  cut  Irom  Glasgow  to 
Ardrossan,  about  31  ^  miles,  at  the  estimated  ex- 
pence  of  L.  125,000.  Of  this  only  a  third  has  been 
yet  executed,  that  is,  from  Glasgow  to  Johnstone* 
and  this  part  has  cost  about  h^QO^OOO. 

The  harbour  at  Troon,  connected  as  it  now  is 
with  Kilmarnock,  by  means  of  an  excellent  rail- 
way, seems  to  possess  almost  all  the  advantages  of 
that  of  Ardrossan,  and  prenises  to  become,  in  a 
much  shorter  period*  of  vast  utility  both  to  the  po- 
pulous country  around  it,  and  to  the  noble  under- 


CaoaL 


Troon  Htr- 
boar. 


AYR 

taker.  The  fMer  is  now  carried  faito  the  sea  more  AynUrsL 
than  200  yards,  and  it  is  proposed  to  extend  it  100  ^>^*v*^^ 
yards  fiurtker.  At  the  present  extremity,  there  is  a 
depth  of  17  feet  at  low  water.  One  graving  dock 
was  fintriied  about  three  years  ago,  which  is  much 
resorted  to  for  the  repair  of  coasting  vessels ;  and 
another,  87  ieet  wide  at  the  gate,  is  nearly  complet- 
ed, which  will  admit  vessels  of  almost  any  burdien. 
Extensive  warehouses  have  been  erected ;  and  a  yard 
has  been  opened  for  building  vessels,  which  is  Ckefy 
to  be  well  employed. 

The  railway  from  Troon  to  Kilmamock,  a  dis*  RaSway. 
stance  of  10  miles,  is  now  completed,  and  answers  all 
the  purposes  for  which  it  was  originally  intended. 
There  are  upwards  of  SOOO  acres  of  coal  fields  in  ila 
course,  which  raust  in  time  indemnify  the  Duke  of 
Portland  for  his  outlay  both  on  this  and  the  harbour. 
Coals  have  been  hitherto  the  principal  article  of 
conveyance  towards  the  Troon,  at  the  rate  of  100 
tons  daily  ;  and  from  thence  timber,  iron,  grain,  &c. 
are  transported  to  Kilmarnock  and  the  country  ad- 
jacent. One  horse  draws  with  ease  Bve  tons  down- 
wards to  Uie  Troon,  and  three  tons  upwards  to  Kil- 
marnock. But  locomotive  engines,  upon  the  prin- 
ciple of  Mr  Stephenson  of  Newcastle,  promise  soon 
to  render  horses  unnecessary.  The  machine  weighs 
3^  tons,  and  can  carry  along  with  it  25  tons,  at  the 
rate  of  four  miles  an  hour  upon  an  average.  This 
railway  has  cost  the  Duke  upwards  of  L.  50,000,  and 
the  hiffbour  is  estimated  at  about  the  same  sum. 

The  comparative  population  of  Ayrshire,  as  taken  Popuhtioa. 
under  the  acts  1800  and  1811,  will  be  seen  from  the 
following  abstract : 
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AZORES,  or  Wbstsrh  IaLAN]>&  These  form 
a  range  sitaate  in  the  Atlantic  Ocean,  extend- 
ing in  an  oblique  line  from  north-west  to  south-east, 
between  the  37th  and  4iOth  degrees  of  north  latitude, 
and  the  25th  and  S^d  degrees  of  west  longitude.  It 
has  been  a  subject  of  some  controversy  among  geo- 
graphers, to  what  quarter  of  the  world  thej  ought  to 
be  referred.  Originally  attached  to  Africa,  they  were 
afterwards,  with  evident  impropriety,  transferred  to 
America,  and  are  now  more  generally  viewed  as  part 
of  Europe;  though  their  connection  and  gene- 
ral resemblance  to  the  other  African  groups,  rather 
incline  us  to  adhere  to  the  first  ^irrangement. 

It  does  not  appear  that  the  ancients  had  any 
knowledge  of  the  Azores,  or  of  any  group  in  this 
,  sea,  except  the  Canaries,  to  whieh  Uiey  finally  iq)plied 
the  celebrated  appellation  of  the  Fortunate  Ldands. 
But  the  Arabian  geographers,  Edrisiand  Ihn  al  Var- 
di,  describe,  after  the  Canaries,  nine  other  Islands, 
situate  in  the  Western  Ocean.   That  these  were  the 
Azores  is  rendered  highly  probable,  by  considering, 
that  their  number  is  exactly  nine ;  and  that  mention 
is  made  by  these  writers  of  the  abundance  of  a 
species  of  ^agle  or  hawk,  a  circumstance  which  af- 
terwards appeared  to  the  Portuguese  so  remark- 
able, that  they  derived  the  name  oi  the  Islands 
from  it.     The  climate  in  which  they  are  placed  al- 
so makes  them  north  of  the  Canaries.     Some  other 
coincidences  might  be  pointed  out,  did  our  limits 
permit ;  and,  upon  the  whole,  we  see  no  reason  to 
doubt,  that  the  Azores  are  really  the  nine  Islands 
enumerated  by  the  Arabians;  though  two  of  the 
number  might   probably   be   Madeira  and    Porto 
Santo,  while  the  small  Islands  of  Corvo  and  Florea 
might  remain  unnoticed.     The  Arabian  writers  re- 
present them  to  have  been  populous,  and  to  have 
contained  cities  of  some  magnitude  ;  but  skate,  that 
the  inhabitants  had  been  greatly  reduced  by  intestine 
warfare. 

The  first  European  discovery  of  this  group  is 
claimed  by  the  Flemings.     The  Portuguese,  eagerly 
bent  upon  pivsuing  their  career  of  navigation  sdong 
the  coast  of  Africa,  did  not  readily  turn  into  any 
other  direction.     A  Flemish  merchant,  called  Van 
der  Berg,  is  reported,  in  sailing  from  Lisbon,  to  have 
been  driven  upon  these  shores.      The  intelligence 
soon  reached  the  court  of  Lisbon,  where  it  excited 
considerable  interest.    It  is  even  said  that  Prince 
Henry  went  in  person  to  examine  the  value  of  this 
new  discovery.    The  Islands  began,  in  1459,  to  be 
l^antsd  and  colonized ;  and  in  so  fertile  a  soil,  the 
inhabitants  rapidly  maitiplied.  In  1466,  Alphonzo  V. 
19  said  to  have  granted  them  to  his  sister  the  Duchess 
of  Burgundy ;  though,  in  that  case,  they  must  have 
soon  reverted  to  the  Portuguese  crown.     In  1580, 
tliey  fell,  with  the  other  Portuguese  territories,  un- 
der the  dominion  of  Spain.     The  Aiores  were  at 
this    time  the    grand    rendezvous,  in  the  voyage 
homewards,  of  the  fleets,  which  came  laden  with 
the  wealth  of  both  the  Indies.    Hence  they  be- 
came a  theatre  of  tlutt  maritime  warfare,  which  was 
carried  on  with  such  spirit  by  the  English  under 
Queen  Elizabeth  against  the  peninsular  powers.    In 
1586,  Sir  Walter  Ralegh   equipped  two  pinnaces 
of  55  and  40  tons^  the  command  of  which  he  gave 


to  Captain  Whiddon.  Having  taken  two  or  three  Asom.  ^ 
prizes,  they  fell  in,  off « St  Michad's^  with  the^'^V**^ 
great  fleet  oC  Spanish  galleons,  consisting  of  twen- 
ty-four sail,  two  of  them  caraks  of  1000  or  1200 
tons.  They  attacked  them,  however,  without  he- 
sitation,  hoping  to  cut  off  some  straggling  mem- 
ber of  this  great  body.  It  will  not  surprise  our 
readers,  that  they  were  unable  to  make  any.  im- 
pression upon  it;  but  they  retired  without  loss. 
In  1587,  Sir  Francis  Drake,  after  having  swept 
the  harbour  of  Cadiz,  sailed  for  the  Azores,  where 
he  took  an  East  India  carak,  richly  laden,  and 
the  first  that  had  ev^  tallen  into  the  hands  of  the 
English.  In  1589»  the  Earl  of  Cumberkmd  fitted 
out  a  squadron,  sailed  for  the  Azores,  and  made  nu- 
merous prizes. 

Under  the  active  administration  of  Pombal,  con- 
siderable exertions  were  made  for  the  improvement 
of  the  Azores ;  but  the  stupid  and  bigoted  govern- 
ment which  foUowed,  rather  tended  to  destroy  these 
benefits,  and  to  make  the  Islands  take  a  retrograde 
course. 

In  giving  a  description  of  these  Islands,  we  shall  ^^  Michael, 
begin  with  St  Michael,  the  largest  and  most  po* 
pulous,  and  the  one  in  which  the  peculiar  physi- 
cal structure  of  the  Azores  is   exhibited  on  the 
greatest  scale.      St  Michael  consists  generally  of 
a  fertile  plain,  but  diversified  bv  an  infinite  va- 
riety of  hills  and  mountains,  all  bearing  evident 
marks    of   volcanic    action.      The   centre    of  the 
Island  contains  chiefly  small  conic  hills ;  but  the  east 
.  and  west  quarters  rise  into  lofty  mountains,  with  de^ 
valleys  and  lakes  intervening.    The  face  of  the  coun- 
try is  almost  everywhere  smiling ;  the  plains  are  co- 
vered with  luxuriant  crops  ;  vines  and  oranges  grow 
on  .the  hills ;  and  even  the  mountains  are  adorned 
with  myrtles,  laurels,  and  other  evergreen  shrubs. 
All  appears  a  paradise ;  nor  could  the  observer,  at 
first,  suspect  that  this  was  a  spot  chosen,  as  it  were, 
by  nature  for  the  display  of  all  her  most  terrible  phe- 
nomena.    The  form  of  the  mountains,  however,  soon 
indicates  their  history.     There  are  few,  which,  after 
being  moulded  by  the  volcano,  have  not  been  rent 
by  the  earthquake.    In  some  cases,  the  chasm  is  so 
complete,  that  a  level  path  has  been  formed  between 
the  severed  members.     One  of  the  most  remarkable 
appearance  of  this  kind  occurs  in  the   Porto  do 
liheo,  a  small  Island  about  a  quarter  of  a  mile  from 
the  harbour  of  Villa  Franca.     Here  a  volcanic  reck, 
SOOO  feet  high,  has  been  completely  split,  exhibiting 
a  chasm  59  feet  wide,  from  the  top  to  seven  feet  be- 
low the  surface  of  the  nvater.     It  forms  thus,  for  a 
few  small  vessels,  a  harbour,  perfectly  safe  firom  every 
vicissitude  of  the  weather. 

In  the  year  1591»  there  appears  to  have  been  a 
most  tremendous  earthquake  felt  all  over  the  Azores, 
but  which  shook  St  Michael  for  twelve  days  without 
intermiBsiott.  Since  that  period,  there  is  no  record  of 
any  such  great  convulsion,  except  one  in  1757,  of 
wludi  we  have  no  particulars,  and  it  was  probably 
much  less  formidable ;  nor  are  any  of  its  volcanoes  at 
present  in  a  state  of  action.  Hot  springs  abound  in 
every  part  of  the  Island ;  and  from  almost  every  cre- 
vice, vapour  is  seen  issuing.  But  the  most  remarkablcr 
phenomena  are  the  Caldeiras»  or  boiling,  fountains^ 
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^'y'  ,  which  rise  chiefly  from  a  valley  called  the  Furnas,  near 
the  western  extremity  of  the  Island.  The  water  ascends 
in  columns,  to  the  height  of  about  twelve  feet,  after 
which  it  dissolves  in  vapour,  forming  clouds  of  va- 
rioQs  shapes  and  colours.  The  heat  is  such  as  to 
boil  an  egg  in  two  minutes ;  though  the  sulphureous 
impregnation  unfits  it  for  being  employed  in  such 
purposes.  The  ground  in  the  immediate  vicinity  is 
entirely  covered  with  native  sulphur,  like  hoar  frost. 
At  a  small  distance  is  a  remarkable  phenomenon, 
called  the  Muddy  Crater^  whose  vertex,  of  forty-five 
feet  diameter,  is  on  a  level  with  the  plain.  Its  con- 
tents are  in  a  state  of  violent  and  continual  ebulli- 
tion, accompanied  with  a  sound  resembling  the 
waves  of  a  tempestuous  ocean.  Yet  it  never  rises 
above  its  level,  unless  occasionally  to  throw  to  a 
small  distance  a  spray  of  the  consistence  of  melted 
lead.  The  Furnas  abound  also  in  hot  springs; 
some  of  which  it  is  impossible  to  touch  without 
being  scalded.  There  is  almost  always,  however, 
a  cold  spring  near  to  the  hot  one,  so  that  they 
can  be  brought  to  any  temperature  that  may  be  de- 
sired. These  springs,  after  being  long  neglected, 
have,  within  the  last  half  century,  been  greatly  re- 
sorted to,  and  the  cures  performed  in  cases  of  palsy, 
rheumatism,  and  similar  maladies,  are  said  to  be  very 
wonderful. 

St  Michael  is  about  50  miles  in  length,  and  varies 
in  breadth  from  5  to  12  miles.  The  plains  are  fer- . 
tile  in  wheat,  barley,  and  Indian  com ;  while  vines 
and  oranges  grow  luxuriantly  on  the  sides  of  the 
mountains.  They  are  made  to  spring  even  from  the 
interstices  of  the  volcanic  rocks,  miich  are  some- 
times blasted  in  order  that  they  may  receive  the 
plants.  Raised  in  this  manner,  they  are  said  to  be . 
of  superior  quality ;  but  the  great  expence  originally 
required  in  such  a  mode  of  cultivation,  confines  it  to 
persons  of  some  capital.  The  western  part  of  the 
Island  yields  hemp,  which  might  be  raised  to  a  con- 
siderable extent.  There  is  ^so  a  mountain  called 
Pico  dejevf  which  appears  to  be  rich  in  iron,  though 
no  means  are  at  present  employed  for  extracting  the 
ore  from  it.  Tlie  exports  consist  of  wine,  fruit,  and 
provisions.  Foreign  intercourse  used  to  be  confined 
rigorously  to  Lisbon;  but  since  the  emigration  of 
the  court,  the  inhabitants  have  assumed  the  privilege 
of  trafficking  directly  with  England,  America,  and 
other  countries.  After  defraying  the  expence  of 
its  local  government,  it  yields  L.  28,000  of  revenue 
to  the  mother  country. 

The  principal  town  in  the  Island  is  P6nta  del  Gada, 
which  contains  about  12,000  inhabitants.  It  is  built 
mth  tolerable  regularity,  the  streets  being  straight 
and  broad :  the  religious  edifices  are  numerous  and 
elegant.  They  consist  of  two  large  convents  of  the 
orders  of  St  Francis  and  St  Augustin,  four  convents 
for  professed  nuns,  and  three  recolhimentos  for  such 
as  are  not  professed.  The  harbour  receives  only 
small  vessels.  Those  of  any  magnitude  must  anchor 
in  an  open  road,  which,  though  not  dangerous,  can- 
not be  kept  during  the  prevalence  of  southerly  gales. 
It  is,  however,  the  best  roadstead  in  the  Island. 
Ribeira  Grande  is  also  a  large  town  on  the  south 
coast,  containing  nearly  as  many  inhabitants  as  Pon- 
ta  del  Gada.    It  has  two  large  convents,  and  there 


are  several  warm  springs -situate  in  its  neighbour-  Aeors. 
hood.  Villa  Franca,  abo,  though  nearly  desteoyed  '*^'V^^ 
by  the  earthquake  of  1591,  is  now  a  considerable 
city.  Alagoa,  Agoa  de  Pao,  Porto  Fermoza,  and  a 
few  others,  are  also  of  some  magnitude.  The  whole 
number  of  inhabitants  in  the  Island  is  estimated  at 
80,000  or  90,000.  The  character  of  the  people  ap- 
pears to  be  hospitable,  butindolentand  luxurious,  and 
they  are  entirely  under  the  dominion  of  the  priesthood. 

St  Mary  is  a  small  Island  immediately  adjacent  to  St  Maiy. 
St  Michael's,  through  the  medium  of  which  its  trade 
is  conducted,  as  it  has  no  good  harbours  of  its  own. 
It  produces  wheat  in  abundance,  and  exports  a  con- 
siderable quantity.  The  soil  is  composed  of  clay, 
which  is  partly  manufactured  into  pottery. 

Tercera,  though  smaller  than  St  Michael,  being  Terctnu 
placed  in  a  more  central  position  with  respect  to  the 
other  Islands,  has  been  chosen  as  the  seat  of  Govern- 
ment. The  port  of  Angra  is  also  superior  to  any 
of  those  m  St  Michael.  This  Island  does  not  ex- 
hibit nearly  the  same  extensive  traces  of  volcanic  ac* 
tion :  the  summits  of  its  mountains  are  generally  le- 
vel. It  is  represented  by  Adanson,  however,  as  en- 
tirely composed  of  volcanic  products.  Its  lava,  he 
says,  is  of  a  thicker  grain  than  that  of  TenerifFe.  It 
abounds  in  grain  and  cattie ;  but  its  wines  are  infe- 
rior, and  its  fruits  raised  merely  for  internal  con- 
sumption. The  residence  of  the  Government  ren- 
ders the  society  somewhat  superior  to  thbt  which  is 
found  in  the  other  Islands.  The  number  of  inhabit- 
ants is  estimated  at  50,000. 

Fayal  is  the  most  frequented  of  all  the  Islands,  asFiyaL 
its  harbour  is  the  best  in  the  Azores,  and  it  lies  di- 
rectiy  in  the  track  of  vessels  that  are  crossing  the 
Atiantic  in  any  direction.  The  principal  town  is 
called  Villa  de  Horta.  Captain  Cook  observes,  that 
all  sorts  of  fresh  provisions  may  be  got  here ;  the 
bullocks  and  hogs  good,  but  the  sheep  small  and 
wretchedly  poor.  The  town  is  defended  by  two  cas- 
ties  and  a  wall,  both  in  decay,  and  serving  rather  for 
show  than  strength.  The  city  contains  two  convents 
for  monks,  and  three  for  nuns,  with  eight  churches. 
These  are  the  only  good  buildings  in  it ;  no  other 
having  glass  windows.  The  bay  is  two  miles  in 
length,  and  three  quarters  of  a  mile  in  breadth, 
the  depth  of  water  from  six  to  twenty  fathoms. 
Though  a  good  road,  it  is  not  altogether  free  from 
danger  in  SSW.  and  SE.  winds. 

A  considerable  quantity  of  wine  is  exported  from  Pico, 
this  place,  under  the  appellation  of  Fayid  wine;  but 
it  is  really  the  produce  of  Pico,  one  of  the  most  remark- 
able of  the  Azores.  This  Island  is  composed  of  an 
immense  conical  mountain,  rising  to  the  height  of  7000 
feet,  and  bearing  every  trace  of  volcanic  formation* 
The  soil  consists  entirely  of  pulverized  lava,  and  the 
ground  has  even  been  said  to  sound  hollow  when 
struck.  All  the  lower  parts  of  the  mountain  are  iQ 
the  highest  state  of  cidtivation,  and  covered  with 
vine  and  orange  plantations.  The  wine  annually 
exported  amounts  to  about  5000  pipes.  It  forma 
a  sort  of  inferior  Madeira,  which,  selling  50  per  cent, 
cheaper,  is  in  considerable  demand.  Pico  produces 
also  a  valuable  species  of  wood,  resembhng,  and^^^^^^^ 
equal  in  quality  to,  mahogany.  and  St 

Graciosa  and  St  George  are  two  small  Islaads,  si-  Geoife^ 

1 


AZORES. 


S3 


Aiom  tuated  between  Fayal  and  Tercera,  Graciosa  is 
•  chiefly  noted  for  the  extreme  heauty  of  its  aspect 
^^^  J,  and  scenery.  St  George  ha«  recently  been  expofted 
to  one  of  thoee  awful  visitationB  to  which  the  Azores 
are  subject.  In  1808  a  caldeira,  si'uate  in  the 
centre  of  the  Island,  was  observed  to  be  in  a  state  of 
violent  fermentation^  It  continued,  during  several 
days,  to  emit  subterraneous  noises,  and  to  cause 
violent  convulsions  through  every  part  of  the  Island. 
At  length  tlie  great  crisis  came;  vast  streams  of 
fire  issued  forth  in  every  direction,  with  clouds  of 
•moke,  which »  but  for  the  volcanic  light,  would  have 
involved  'every  thing  in  midnight  darkness.  The 
principal  stream  took  its  direction  towards  the  beau* 
tiful  town  of  Ursula,  which  it  seemed  on  the  point 
of  swaUowing  up ;  but  suddenly  changing  its  direc* 
tion,  rushed  into  the  sea  by  a  different  channelf— a 
happy,  event,  which  superstition  ascribed  to  the 
pravers  of  the  Ursuline  nuns.  Many  hundred  acres 
of  fertile  land,  however,  were  covered  with  scoriae 
and  ashes ;  some  lives  were  lost,  and  a  general  gloom 
and  consternation  diffused  throughout  the  I«>land. 
The  inhabitants,  however,  showed  no  disposition  to 
emigrate,  and  soon  applied  themselves  to  repair  the 
damages  which  their  Island  had  sustained. 

The  two  small  and  most  westerly  Islands  of  Corvo 
and  Flores,  seem  but  imperfectly  to  belong  to  the 
group.  They  lie  also  out  of  the  usual  tract  of  naviga* 
tors ;  but  to  those  who,  missing  their  course,  are  Ted 
thither,  Flores  affords  f;ood  shelter  in  its  numerous 
bays.  Its  poultry  is  said  to  be  the  finest  jn  the 
world;  the  cattle  are  numerous,  but  imall.  The 
surplus  produce  of  tliese  Islands  is  not  of  much  im- 
portance. 

It  would  be  improper  to  close  this  notice  without 
mentioning  one  of  uie  most  striking  occurrences  in 
nature,  sometimes  exhibited  in  this  ouarter — the 
sudden  emersion  of  new  Islands  from  the  bosom  of 
the  ocean.  l*he  first  relation  of  such  an  event  is 
given  by  Kircher  in  his  Mundus  Subterraneus.  He 
d^cribes  it  as  announced  by  violent  earthquakes, 
which  lasted  for  eight  days ;  then  a  fire  broke  from 
the  surface  of  the  sea,  and  rose  to  the  clouds ;  while 
vast  quantities  of  stones,  earth,  sand,  and  minerals, 
were  at  the  same  time  vomited  out.    At  length  a 
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group  of  rocks  burst  forth,  which  graduaHy  mcreas-  ^*?'** 
ed  till  they  covered  several  miles  in  circumference,  p,,bfioii, 
and,  after  being  Shattered  by  a  new  earthquake, 
settled  at  length  into  a  solid  consistence. 

A  narrative  of  a  similar  phenomenon  is  given  in 
the  82d  Volume  of  the  Philosophical  Transactions. 
John  Hobison,  master  of  a  small  vessel,  is  stated  to 
have  arrived  on  the  l()th  December  1720,  at  Terce- 
ra,  ^*  near  which  Island  he  saw  a  fire  break  out  of 
the  sea."  On  his  arrival  at  Angra,  the  governor 
hired  his  vessel,  for  the  purpose  of  going  to  view  it. 
*'  On  the  1.9th,"  says  he,  "  at  two  aflernoon,  we 
made  an  Island  all  fire  and  smoke.  The  ashes  fell 
on  our  deck  like  hail  and  snow.  The  fire  and  smoke 
roared  like  thunder  or  great  guns."  He  adds,  that 
quantities  of  pumice  stone  (probably  common  lava), 
and  of  half-broiled  fish,  were  found  floating  on  the 
sea  in  its  vicinity, 

A  similar  phenomenon  took  place  in  February 
1811,  about  half  a  league  iVom  the  western  ex- 
tremity of  the  Island  of  St  Michael.  It  seema 
to  have  been  attended  with  nearly  the  usual  symp- 
toms ;  fire  bursting  from  the  sea,  and  ascending  into 
the  air  like  a  host  of  sky-rockets,  accompanied  with 
vast  volumes  o£  smoke,  and  showers  of  scoriae  and 
lava.  The  rocka,  however,  did  not  rise  above  the 
surf3ce  of  the  water,  but  appeared  immediately 
under  it,  with  the  waves  dashing  furiously  round 
them.  Tlie  previous  soundings  are  said  to  have 
been  eighty  fathoms. 

On  taking  a  general  view  of  these  phenomena, 
and  of  the  other  peculiarities  of  the  Azores,  it  is  im« 
possible  not  to  lament  that  they  should  not  yet  have 
been  surveyed  by  any  scientific  observer ;  and  we 
would  fain  entertain  the  hope,  that  some  traveller, 
properly  qualified,  may  at  length  be  induced  to  turn 
his  attention  to  a  group  of  Islands,  which,  more  than 
any  other,  seems  to  offer  a  rich  field  of  observation 
and  discovery  to  geologists  and  naturalists  in  general* 

See  Hqrimanns  Edrisi.-^-^  Voyages  des  HoUcmdois^ 
T.  h-^Astley's  Collection,  Vol.  1. — Masson*s  Account 
of  St  Miguel  (in  Phil.  Trans.  1778).— CooJt**  Se- 
cond Voj/age.''^Adanson*s  Voyage  to  Senegal, — 
History  of  the  Anores^  London,  1813.  (a.) 
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B  ABYLON.p-Under  this  head,  in  the  body  of  the 
work,  will  be  found  a  full  account  of  the  extent  of  an- 
cient Babylon,  and  of  the  stupendous  edifices,  which 
rendered  it  the  wonder  of  mankind.  Our  present  ob- 
ject will  be,  to  collect,  firom  recent  information,  the 
vestiges  which,  after  so  long  a  succession  of  ages,  still 
remain,  of  this  celebrated  capital  of  the  East. 

Among  all  the  remains  of  ancient  grandeur,  there 


are  none  perhapswhich  possess  equal  interest  with  the 
ruins  of  Babylon:  none  which  present  so  many  striking  ^ 
images  to  the  imagination,  or  carry  back  the  mind 
into  such  a  depth  of  antiquity.  It  happens  fortu- 
nately that  their  site,  through  the  learned  investiga- 
tions of  Major  Rennell,  may  be  considered  as  com- 
pletely fixed  to  the  small  district,  situate  immediately 
to  the  north  of  the  village  called  Hellah.*    Its  po- 


*  Hellah  is  nine  miles  from  Mohawil,  and  nearly  forty-eight  from  Bagdad.  Rich's  Memoir  on  Babylon. 
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Babylon,   gition  on  the  Euphrates,  the  fountainB  of  bitumen  at 
Hit  or  Heety  the  distance  from  the  ascertained  po- 
sition of  Seleucia  and  Ctesphion,  and  the  character  of 
the  surrounding  country,  combine  in  establishing 
this  point  beyond  a  doubt.    The  appellation  ruins,  in 
its  proper  sense,  cannot,  however,  be  applied  to  the 
present  remains  of  Babylon,  which  consist  almost 
wholly  of  bricks,  fragments,  and  rubbish,  piled,  as 
it  were,  in  masses,  and  serving  as  quarries  for  the 
construction  of  new  cities.    In  this  condition,  never- 
theless, they  have  deservedly  attracted  the  attention 
of  modem  travellers ;  and  interesting  notices  have 
been  given  by  Delia  Valle,  Niebuhr,  Ives,  Otter,  and 
Beauchamp.     But  the  recent  observations  of  Mr 
Rich,  enlightened  by  the  previous  inquiries  of  Ma- 
jor Hennell,  have  been  so  much  more  careful  and 
complete,  that  they  nearly  supersede  all  prior  in- 
formation.   We  shall  first  give  a  view  of  the  objects 
that  presented  themselves  to  Mr  Rich,  in  traversing 
this  celebrated  ground,  and  shall  then  offer  some  re- 
marks as  to  those  ancient  edifices,  of  which  these 
objects  are  to  be  considered  the  remains. 

Mr  Rich  commenced  his  observations  at  Hellah, 
and  proceeded  to  the  north,  along  the  eastern  bank  of 
the  Euphrates.  After  passing  some  smaller  mounds,  he 
came  to  a  vast  mass,  1 100  yards  in  length,  and  800  in 
its  greatest  breadth;  while  its  most  elevated  part 
rose  50  or  60  feet  above  the  level  of  the  plain*  It  con- 
sists almost  wholly  of  earth  formed  from  decomposed 
brick,  and  strewed  with  various  species  of  fragments. 
The  name  of  Amran  is  siven  to  it  from  a  tradition, 
seemingly  unfounded,  of  a  son  of  Ali  having  been 
buried  in  it. — Then,  afler  traversing  a  valley  550 
yards  long,  and  crossed  by  some  smaller  ruins,  he 
came  to  the  second  grand  mass,  forming  nearly  a 
square  of  700  yards  in  length  and  breadth.     This 
part  of  the  ruins  is  extremely  interesting,  containing 
several  walls,  in  a  pretty  entire  state;   thev  are 
eight  feet  thick,  in  some  places  ornamented  with 
niches,  in  others  strengthened  by  pilasters  and  but- 
tresses.     Some    remains    of   painting    and  sculp- 
ture are  to  be  seen  on  them.     The  bricks  are  of  the 
finest  kind,  and  cemented  with  lime.     We  may  here 
observe  that  the  city,  as  Major  Rennell  suspected, 
appears  to  have  been  built,  partly  of  burnt  and  partly 
of  unbumt  bricks.     Three  kinds  of  cement  have  al- 
so been  used.     The  unbumt  bricks  are  in  general 
merely  bound  together  with  reeds  or  chopped  straw, 
which  are  still  found  in  great  quantities.     The  burnt 
l)ricks  are  cemented,  partly  with  bitumen,  but  more 
frequently  with  lime ;  a  material,  the  use  of  which 
had  escaped  the  notice  of  observers  previous  to  Mr 
Rich.     He  states  it  to  be  much  the  most  efficacious 
of  any.     Bricks  cemented   with  bitumen  could  be 
easily  separated ;  but  where  good  mortar  had  been 
used,  no  power  or  art  could  detach  them  from  the 
wall,  without  breaking, them  in  pieces.     Some  parts 
of  the  edi6ce  in  question  have  been  deeply  excavated, 
with  a  view  to  the  removal  of  the  bricks ;  but  the 
workmen  have  been  intimidated,  in  consequence  of 
the  rubbish  having  fallen  in,  and  buried  some  of  their 
number ;  and  they  have  given  up  the  walls,  on  ac- 
count of  the  extreme  tenacity  with  which  the}-  are 
cemented.    This  edifice  is  called  by  the  natives  the 
Kasr  or  palaee. 
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A  mile  to  the  north  of  the  Kasr,  and  about  half  a  Babylort. 
mile  from  the  river,  is  a  mass  equally  remarkable. 
It  is  an  irregular  oblong,  the  sides  being  respective- 
ly 200,  219,  18S,  and  136  yards  in  length;  the 
greatest  elevation  141  feet.  Near  the  summit  of  the 
western  side  appears  a  low  wall,  built  o£  unburnt 
bricks,  cemented  with  reeds  and  straw.  The  sum- 
mit is  covered  with  heaps  of  rubbish,  and  with  in- 
numerable fragments  of  pottery,  brick,  bitumen, 
pebbles,  vitrified  brick,  and  even  shells,  biu  ol 
glass,  and  mother  of  pearl.  There  are  many  dens 
of  wild  beasts  in  this  part  of  the  ruins,  and  most  of 
the  cavities  are  filled  with  bats  and  owls.  As  there 
appeared  a  niche  or  recess  near  the  summit  of  the 
northern  face,  Mr  Rich  caused  it  to  be  dug  into. 
The  workmen  successively  extracted  two  wooden 
coffins,  containing  skeletons  in  high  preservation. 
He  was  of  opinion  that  the  whole  passage,  whatever 
might  be  its  extent,  would  have  proved  to  be  occu- 
pied in  the  same  manner. 

This  mass,  denominated  the  Mujelibe,  being  the 
most  elevated  part  of  these  remains,  has  been  consider- 
ed by  most  travellers  as  the  Tower  of  Belus,  which' 
formed  one  of  the  two  grand  features  in  the  wonders 
of  ancient  Babylon.    The  other  was  the  Palace,  with 
its  hanging  gardens ;  and  this  was  clearly  pointed 
out,   by    ancient    authorities,    to   be    on   the  side 
opposite  to  the  tower  of  Belus.     The  tower  then 
being  on  the  eastern,  the  palace  was  to  be  sought 
on  the  western  bank  of  the  river.     With  the  excep- 
tion, however,  of  a  slight  notice,  collected  by  D'An* 
ville,  modern  travellers  had  given  no  information  of 
any  ruins  situate  in  that  quarter.     Major  Rennell 
very  properly  pointed   out   this  as  a  grand    ob- 
ject   of  investigation    for    future    inquirers.       Mr 
Rich,   on   reaching   the   summit  of  the   Mujelib^, 
.  whence  he  commanded  an  extensive  view  across  the 
river,  was  much  surprised  at  discovering  no  trace  of 
any  ruins  whatever.     Not  satisfied  with  this  distant 
view,  he  crossed  and  carefully  surveyed  the  ground^ 
but  could  discern  only  some  mounds  of  small  di- 
mensions, which  conveyed  no  idea  of  the  immense 
structures  of  which  he  was  in  search.     Before  leav- 
ing this  neighbourhood,  however,  he  went  to  visit  a 
tower,   which  had  ^  been   imperfectly  observed  bj 
Niebuhr,  about  six  miles  south-west  of  Hellah,  and 
beyond  the  site  assigned  to  ancient  Babylon.     Our 
traveller,  who  had  formed  no  high  expectations  from 
this  object,  was  struck  with  the  utmost  amazement 
at  its  magnitude  and  grandeur,  which  decidedly  sur- 
passed any  thing  he  had. yet  witnessed  among  these 
interesting  remains.    It  consists  of  a  mound  of  an 
oblong  figure,  76S  yards  in  circumference.     It  rises 
in  a  conical  form  to  the  height  of  198  feet,  and  hat 
on  its  summit  a  solid  pile  of  brick  37  feet  high,  di- 
minishing in  thickness  to  the  top.     The  bricks  are 
of  the  finest  description,  with  inscriptions  on  them« 
and  so  well  cemented  with  lime,  that  it  is  nearly  im- 
possible to  extract  one  o£  them  entire.     This  ruin 
IS  called  by  the  Arabs  the  Bin  Nimrod.    Every 
thing  remarkable  is  by  them  ascribed  to  Nimrod; 
but  the  meaning  of  the  term  Birs  seems  unknown 
even  to  themselves.     By  the  Jews  it  is  called  Ne« 
buchadnezzar*s  Prison.    At  a  trifling  distance  to  the 
east  is  a  mound  equal  in  elevation  to  the  Kasr ;  an^ 
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ftkbyloB.  all  around  are  traces  of  ruins  to  a  considerable  ex- 
^^  tent. 

Mr  Rich  having  thus  described  these  ruins,  beeins 
very  cautiously  to  form  conjectures  respecting  their 
Origin  and  nature.  At  the  first  sight  of  the  Birs 
Nimrodf  he  had  inyoluntarily  exclaimed  that,  if  the 
situation  rendered  it  possible,  this  certainly  must  be 
the  tower  of  Belus.  Besides  its  extraordinary  mag- 
~nitude,  there  is  some  appearance  of  its  being  built 
in  stages,  as  described  by  ancient  authors ;  and  the 
mound  on  the  east  may  correspond  to  the  temple, 
which  occupied  part  of  the  quadrangular  inclosure 
that  surrounded  the  tower.  After  considering  these 
circiunstances,  Mr  Rich  is  led  on  to  inquire,  whether 
it  be  so  certun  as  is  generally  supposed,  that  the 
tower  of  Bolus  must  be  found  on  the  eastern  side 
of  the  river,  and  the  palace  and  hanging  gardens  on 
the  western.  But  aucr  some  acute  remarks,  his 
path  becomes  entangled,  and  he  is  obliged  to  stop, 
without  arriving  at  tmy  satisfactory  appropriation  of 
the  objects  which  had  fidlen  under  his  observation. 
The  subject  is  certainly  involved  in  much  darkness 
and  uncertainty ;  but  as  it  is  of  considerable  inte- 
rest, we  shall  present  our  readers  with  such  observa- 
lk»is  as  its  consideration  has  suggested  to  us* 

It  is  stated  by  ancient  writers,  in  the  most  posi- 
tive  and  circumstantial  manner,  Uiat  the  palace,  witli 
its  grand  appendage  of  hanging  gardens,  was  situate 
upon,  or  very  near  to  the  river;  whence,  indeed, 
the  gardens  were  artificially  watered.  Now,  modem 
Babylon  presents,  near  to  the  river,  no  ruins  of  any 
magnitude,  except  those  on  its  eastern  bank;  the 
Amnm,  Kasr,  and  Mujelib6.  It  seems  unquestion- 
able, therefore,  that  these,  if  any,  must  be  the 
remnant  of  those  immense  structures.  Then,  follow- 
ing Herodotus,  we  must  look  for  the  tower  of  Belus 
on  the  western  side  of  the  river.  But  here  we  are 
crossed  by  the  statement  of  Diodorus,  to  which  Mr 
Rich  does  not  seem  to  have  fully  adverted.  That 
author  reports,  that  there  were  itvo  palaces  built  on 
opposite  sides  of  the  Euphrates;  of  which  by  far  the 
moat  extensive  and  magnificent  was  that  on  the 
western  bank.  This  Major  Rennell  naturally  infers 
to  be  the  one  which  other  writers  call  the  palace.  But 
it  deserves  notice,  that  Diodorus  is  the  only  au- 
thority for  there  being  two  palaces.  Herodotus  and 
Curtius,  the  former  an  eye  witness,  mention  only 
one,  and  evidently  entertain  no  idea  that  any  more 
existed.  It  seems  also  quite  unaccountable,  that, 
while  Inferior  structures  exhibit  vast  piles  of  ruins, 
this  western  palace,  which  must  have  been  the  grand- 
est and  most  extensive  of  all,  should  not  have 
left  the  slightest  trace  of  its  existence.  It  may 
therefore  deserve  consideration,  whether  Diodo- 
rus, who  wrote  only  from  hearsay,  might  not  have 
been  deceived  by  varying  accounts  of  one  palace, 
into  the  idea  that  there  were  two.  The  striking 
similarity  in  his  two  descriptions,  as  to  situKtion,  plan, 
and  ornament,  somewhat  fiivours  the  conjecture. 
We  are  sensible  that  it  is  a  bold  one ;  but  can  only 
say,  that,  without  it,  the  aspect  of  modem  Babylon  is 
wholly  inexplicable ;  for  it  seems  quite  ascertained, 
that  there  are  no  ruins  of  any  magnitude,  close  to 
the  river,  unless  on  one  sidoi  which  is  the  eastern. 
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It  may  not  be  amiss,  therefore,  to  follow  out  the  Babylon, 
supposition,  and  to  inquire  how  far,  by  its  aid,  the 
ancient  and  the  recent  descriptions  can  be  brought 
to  accord. 

Ancient  Babylon  consisted  of  an  immense  square^ 
divided  by  the  Euphrates  into  two  nearly  equal 
parts.     H  is  distinctly  stated  by  Herodotus,   that 
the  palace  and  tower  were  i{^  opposite  divisiona 
to  each  other.    If,  then,  the  ruins  on  the  eastern 
side  be  the  palace,  we  must  look  to  the  westerit 
for  the  tower.     There  we  find   the  Birs  Nimrody, 
a  stupendous  pile,  the  dimensions  and  ^character  of 
which  are  precisely  such  as  the  tower,  in  a  state  of 
total  dilapidation,  might  have  been  expected  to  ex- 
hibit.    Yet,  to  its  really  being  the  remains  of  that 
edifice,  the  objections  are  formidable.    First,  its  dis- 
tance of  nearly  ten  miles  from  the  Mujelib6  would, 
to  include  it  within  the  city,  require  an  extension 
even  of  the  vast  limits  assigned  by  Major  Rennell. 
But  it  is  certain,  that  the  extent  of  Babylon  was  im- 
mense; that  it  rather  resembled  an  inclosed  dis- 
trict than  a  city.     A  great  part  of  its  area  wa« 
under  cultivation;  and  it  has  even  been  asserted, 
that  the  produce  raised  within   the   walls   couldf 
in  case  of  siege,  support  its  immense  population. 
Without  resting  on  the   authority  of  Herodotus, 
though  it  be  confirmed  by  Pliny,  even  the  dimensions 
of  Strabo,  reckoned  according  to  his  own  estimate 
of  the  stadium,  would  give  upwards  of  eleven  miles 
to  each  side  of  the  square.     But  it  is  supposed 
that  the  palace  and  tower  must  each  be  in  the  centre 
of  their  respective  divisions  ;  an  arrangement  cer« 
tainly  incompatible  with  the  actual  situation  of  the 
ruins.    The  expression  of  Herodotus,  no  doubt,  is  ct 
^ftfoi,  in    the  middle;    which  Major  Rennell   has 
translated  centre.    We  doubt  much,  however,  if  this 
expression  can  be  understood  in  so  precise  and  ma- 
thematical a  sense.   It  is  familiarly  said,  that  a  build- 
ing is  in  the  middle  or  heart  of  a  city,  when  it  is 
completely  inclosed  within  it,  and  surrounded  by  its 
buildings,  even  though  it  may  approach  to  one  of  its 
extremities.    Such,  it  appears  to  us,  might  be  the 
present  meaning,  especially  since  the  palace,  being 
upon  the  river,  could  not,  geometrically  speaking,  be 
in  the  middle  of  its  division.     The  Kasr  above  de- 
scribed seems  pretty  exactly  what  we  should  expect 
in  the  ornamented  and  inhabited  part  of  the  palace. 
The  Mujelib4,  Mr  Rich  conceives,  might  be  the 
hanging  gardens.    W^e  would  suggest  the  mound  of 
Amran  as  a  more  probable  situation,  from  its  vicinity 
both  to  the  river  and  to  the  palace,  while  the  Mtjje- 
lib6  is  at  an  inconvenient  distance  from  both.    This 
last  stmcture,  from  Mr  Rich*s  observations,  seems 
decidedly  to  suggest  the  idea  of  a  royal  sepulchre. 
Of  such  stmctures,  several  are  mentioned  in  Baby- 
lonish history,  particularly  that  of  Ninus,  said  to 
have  been  built  tvfVAfft  the  palace,  and  of  extraordi- 
nary elevation.     (Diod.  1.  ii.  7«) 

Mr  Rich  mentions  his  intention  of  making  repeat- 
ed visits  to  this  spot,  and  of  examining  the  different 
objects  with  greater  care  and  minuteness.  Additional 
light  may  thus  certainly  be  thrown  upon  the  subject, 
though  it  seems  improbable,  after  the  surveys  already 
made,  that  any  grand  feature  should  remain  to  be 
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Babylon    discovered.  See  ^emoiron  the  Ruins  ofBabyUm^  by 
n        Claudius  James  Rich,  Esq.  8vo.  Lond.  1815.      (b. ) 

BACON  (John),  Academician,  born  24th  Novem- 
ber 1740.  who  may  be  considered  as  the  founder  of 
the  British  School  of  Sculpture,  and  whose  works 
are  still  iu  greatest  boast,  was  the  son  of  Thomas 
Bacon,  cloth-worker  in  Southwark,  whose  forefathers 
possessed  a  consider^le  estate  in  Somersetshire* 

At  the  age  of  14>,  he  was  bound  apprentice  in 
Mr  Crispe's  manufactory  of  porcelain  at  Lambeth ; 
where  he  was  at  first  employed  in  painting  the 
small  ornamoptal  pieces  of  china,  but  soon  attain- 
ed the  distinction  of  being  modeller  to  the  work. 
The  produce  o{  his  labour  was  devoted  by  him, 
from  his  earliest  years,  towards  the  support  of  his 
parents.  While  thus  engaged,  he  had  an  oppor- 
tunity of  seeing  the  models  executed  by  different 
sculptors  of  eminence,  which  were  sent  to  be  burned 
at  an  adjoining  pottery.  An  observatioii  of  these 
productions  appears  to  have  immediately  determined 
the  direction  of  his  genius ;  and  his  progress  in  the 
imitation  of  them  was  no  less  rapid  than  his  pro- 
pensity to  the  pursuit  was  strong.  His  ardour  and 
unremitting  diligence  are  best  proved  by  the  fact, 
that  the  highest  premiums  given  by  the  Society  for 
the  Encouragement  of  Arts,  in  those  particular  classes 
in  whicli  he  was  a  competitor,  were  adjudged  to 
him  nine  times  between  the  years  1763  and  1776. 
During  his  apprenticeship,  he  likewise  formed  the 
design  of  working  statues  in  artificial  stone,  which 
he  afterwards  carried  to  perfection. 

Mr  Bacon  first  attempted  working  in  marble  about 
the  year  1763  ;  and,  during  the  course  of  his  early 
efforts  in  this  art,  was  led,  by  ^  the  resources  of  his 
genius,  to  improve  the  method  of  transferring  tlie 
fbrm  of  the  model  to  the  marble  (technically  called 
getting  out  the  points),  by  the  invention  of  a  more 
perfect  instrument  for  this  purpose,  and  which  has 
been  since  adopted  by  many  scuJptors,  both  in  this 
and  other  countries.  *  The  advantages  which  this 
instrument  possesses  above  those  formerly  employed, 
are,  its  greater  certainty  and  exactness,  that  it  takes 
a  correct  measurement  in  every  direction,  is  contain* 
ed  in  «o  small  a  compass  as  not  to  encumber  the 
workman,  and  is  transferable  either  to  the  model  or 
the  marble,  as  may  be  required,  ivithout  the  necessity 
of  a  separate  instrument  for  each. 

In  the  year  1769,  the  first  gold  medal  given  by  the 
Royal  Academy  was  adjudged  to  Bacon;  and  in 
1770,  he  was  associated  by  that  body.  His  first 
work  in  sculpture  was  a  bust  of  his.  present  Majesty, 
George -^he  Third,  intended  for  Christ  Churdi  Col- 
lege, Oxford.  It  is  said,  that  of  sixteen  difierent 
competitions  in  which  he  engaged  with  other  artists, 
he  was  unsuccessful  in  one  case  only.  His  know- 
ledge of  the  antique  style  was  for  a  time  called  in 
question ;  and  on  occasion  of  the  doubts  which  were 
raised  on  this  point,  he  is  reported  to  have  modelled 
his  head  of  Jupiter  Tonans,  as  the  most  satisfactory 
method  of  repelling  the  charge.  The  objection  pro- 
bably originated  from  the  circumstance,  that  in  some 
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of  his  principal  works  the  figures  were  represented  in 
the  costume  of  modem  times ;  of  which  his  statue  of 
Justice  Blackstone  at  -All  Souls  College,  Oxford,  and 
that  of  Howard  in  St  PauFs  Cathedra},  are  remark- 
able examples.  But  his  genius  was  not  subjected  to 
the  trammels  of  this  or  any  one  style  exclusively. 
Many  of  his  emblematical  figures  are  designed  after 
the  purest  models,  and  in  a  taste  altogether  classicaL 
Among  others  of  this  character,  the  monument  to 
Mrs  Draper,  in  the  Cathedral  of  Bristol,  is  exqui- 
sitely simple.  In  his  later  productions,  likewise,  par- 
ticularly thos6  of  a  monumental  kind,  he  introduced 
frequent  examples  of  the  ancient  style:  as  in  the 
well  known  monument  to  the  Earl  of  Chatham  in 
Westminster  Abbey,  that  to  Lord  Robert  Manners, 
and  others  which  might  be  mentioned.  **  Another 
marble,  scarcely  finished  at  the  time  of  his  death,** 
says  Dallaway,  in  his  Anecdotes  of  the  Arts  in  Eng^ 
land,  "  will  secure  him  a  lasting  fame  for  originality 
and  classical  taste.  It  is  the  Coenotaph  lately  erect- 
ed at  Westminster  Abbey  to  the  poet  Mason.  A 
muse,  holding  his  profile  on  a  medallion,  reclines  on 
an  antique  altar,  on  which  are  sculptured,  in  relief^  a 
lyre,  the  tragic  masque,  and  laurel  wreath ;  all  of  the 
most  correct  form,  as  seen  on  ancient  sarcophagi  of 
the  pure  ages." 

On  the  4th  of  August  1779,  Mr  Bacon  was  sud- 
denly attacked  with  an  inflammation  of  the  bowels* 
which  occasioned  his  death  in  little  more  than  two 
days.  He  died  in  his  59th  year,  leaving  a  widow, 
his  second  wife,  and  a  family  of  six  sons  and  three 
daughters. 

Of  his  merit  as  a  statuary,  the  universal  and  esta* 
blished  reputation  of  his  *works  has  afforded  the  de- 
cisive proof.  *^  The  work^  of  Bacon,  Bankes,  Nolle- 
kins,  Wilton,  and  Flaxman,"  says  Dallaway  (and  to 
these  might  now  perhaps  be  added  other  names  of 
nearly  equal  promise),  *'  will  rescue  the  present  age 
from  being  totally  indebted  to  foreigners  fof  perfec- 
tion in  statuary.  His  present  Majesty,  at  Christ 
Church,  a  bust  by  the  first  mentioned,  has  the 
strength  of  Bernini.'*  The  various  productions  of 
this  artist  which  adorn  St  Paul's  Cathedral,  Christ 
Church,  and  Pembroke  Colleges,  Oxford,  the  Abbey 
Church  at  Bath,  and  Bristol  Cathedral,  give  ample 
testimony  to  his  powers ;  above  all,  those  great  and 
prominent  works  among  the  monuments  in  West- 
minster Abbey. 

But '  it  was  not  as  an  artist  only  that  Mr  Bacon 
was  esteemed.  He  was  no  less  distinguished  by  the 
firmness  of  his  mind,  and  the  uprightness  of  his  pri- 
vate character.  His  principles  were  deeply  founded, 
and  the  virtues  which  he  strove  to  attain  were  mea- 
sured by  a  standard  noore  unbending  than  the  mere 
dictates  of  feeling  or  of  a  cultivated  taste.  He  was 
an  avowed  believer  in  the  truths  of  the  Christian  re* 
ligion ;  and  in  him  this  belief  exhibited  its  corre- 
sponding ^fiects,  by  producing  a  consistent  influ^ce 
upon  his  whole  character  and  conduct.  In  tliis  man- 
ner, 'the  strength  of  his  principles,  and  the  reality 
of  his  conviction,  were  daily  manifested  throughout 


*  The  invention  has  sometimes  been  erroneously  ascribed  to  Mons.  Hudon,  a  French  Sculptor. 
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hh  life ;  t^an  which»  no  test  of  sincerity  is  more  un- 
equivocal, no  instruction  more  useful,  and  no  recom- 
mendation more  persuasive. 

Mr  Bacon  was  remarkable  for  the  simplicity  of  bis 
manners,  and  wa%  in  all  things,  devoid  of  ostenta- 
tion* Of  the  genera]  powers  of  his  mind,  and  par- 
ticularly of  his  acute  and  just  perception  in  matters 
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of  taste  connected  with  his  art,  a  very  favourable 
opinion  will  be  formed  by  those  who  peruse  the  ar» 
tide  Sculpture,  which  he  contributed  to  Dr  Rees's 
edition  of  Chambers's  Dictionary . 

See  Memoir  of  the  laie  John  Bacony  R.  A.    By 
the   Reverend    Richard    Cecil.    Lpndon,   1£I1«— 

(E£.) 
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Is  tlie  art  of  making  breads  by  which  term  is  meant 
loqf-bready  which  is  white,  soft,  full  of  cavities,  has 
an  agreeable  taste,  and  is  easily  digested. 
Hi^fyof       1.  Like  most  of  the  arts  of  primary  importance,  its 
^  ^     origin  precedes  the  period  of  history,  and  is  involved 
in  the  obscurity  of  the  early  ages  of  the  world. 
There  is  no  evidence  from  Scripture  that  Abraliam 
was  acquainted  with  the  method  of  making  loaf-bread. 
Cakes  and  unleavened  bread  are  repeatedly  mention- 
ed as  made  by  him,  but  no  notice  is  taken  of  loaf- 
bread.    We  are  certain  that  it  was  known  in  the  time 
of  Moses,  as  in  the  Jewish  law  there  is  a  prohibition 
to  make  use  of  it  during  the  celebration  of  the  »pas- 
sover  (Exodus,  chap.  xii.  verse  15).      Egypt,  both 
from  the  nature  of  the  country  and  the  early  period 
of  its  civilization,  seems  very  likely  to  have  oeen  the 
place  where  this  art  was  first  practised.    The  Chal- 
deans, however,  put  in  a  claim.   They  were  civilized 
nearly  as  early  as  the  Egyptians,  and  they  were  ce- 
lebrated among  the  ancients  for   the  goodness  of 
their  bread.    "Hie  Greeks  assure  us  that  they  were 
taught  the  art  of  making  bread  by  the  God  Pan. 
This  lively  and  superstitious  people  ascribed  almost 
all  the  important  arts  of  common  life  to  their  gods ; 
or  rather,  perhaps,  their  gratitude  induced  them  to 
deify  the  authors  of  these  most  useful  inventions. 
Bakers  were  unknown  in  Rome  till  the  year  of  the 
city  580,  or  about  200  years  before  the  commence- 
ment of  the  Christian  era.     They  settled  in  that 
faXy  during  the  war  with  Perseus,  king  of  Macedon 
(Pfmii  Hist.  NaL  xviii.  11).     It  was  then  that  the 
Romans  became  acquainted  with  the  refinements  of 
the  Greeks,  and  that  their  capital  became  crowded 
with  adventurers  of  all  kinds,  with  artisU  and  philoso- 
phers, from  the  prolific  soil  of  Achaia.    Before  this 
period,  the  Romans  were  often  distinguished  or  re- 
proached by  the  appellation  o^theptUse'eating  nation. 
Since  the  introduction  of  bakers  into  I^ome,  the 
art  of  making  bread  has  always  been  practised  in  the 
south  of  Europe.     But  it  made  its  way  into  the 
north  very  slowly;  and  even  at  present  in  the  northern 
countries  of  Europe  and  Asia,  loaf-bread  is  seldom 
used  except  by  the  higher  classes  of  inhabitants.    In 
Sweden,  for  example,  you  see  rolls  frequently  in  the 
towns,  but  never  loaves.     Gottenburgh  is  a  town 
containing  about  23,000  inhabitants.     In  the  year 
1812  it  was  crowded  with  merchants  from  aH  parts 
of  Europe,  being  the  great  connecting  link  between 
Britain  and  the  Continent.    Towards  the  end  of  that 
year,  the   captain  of  an  English  packet  ordered  a 
Gottenburgh  baker  to  bake  for  him  a  quantity  of 
bread,  amounting  to  L.l   Sterling  in  value.     The 
baker  was  confounded  at  so  great  an  order;  and  re- 


fused to  comply,  till  the  captain  gave  him  security 
that  he  would  carry  off  and  pay  for  the  loaves ;  de« 
daring  that  he  could  never  dispose  of  so  great  a 
quantity  of  bread  in  Gottenburgh  if  it  were  left  upon 
his  hand.  In  the  country  part  of  Sweden,  you  meet 
with  nothing  but  rye-cakes,  as  hard  nearly  as  dint, 
and  which  are  only  baked  twice  a-year.  About  thirty 
years  ago,  loaf-bread  was  almost  as  rare  in  the  coun- 
try places  and  villages  of  Scotland,  barley  bannocks 
and  oaten  cakes  constituting  the  universal  substitutes 
almost  among  all  ranks.  But  the  case  is  wonderfully 
altered  at  present.  At  that  time  no  wheat  was  rais- 
ed in  the  fertile  valley  of  Strathearn  ;  and  the  vil- 
lage of  Crieff,  the  largest  village  in  that  valley,  with 
a  population  of  nearly  8000  persons,  contained  only 
two  bakers,  who  could  scarcely  find  employment. 
At  present  it  contains  five  or  six,  and  each  has  a 
brisk  trade. 

In  many  parts  of  England,  it  is  the  custom  for 
private  families  to  bake  their  own  bread.  This  is 
particularly  the  case  in  Kent,  and  in  some  parts  of 
Lancashire.  In  the  year  1804  the.  town  of  Man- 
chester, with  a  population  of  about  90,000  persons, 
did  not  contain  a  single  public  baker.  We  do  not 
know  whether  or  not  it  contains  any  at  present. 

2.  The  only  substance  adapted  for  making  loaf*  Different 
bread  is  the  flour  of  wheat,  a  grassy  plant,  distin-  kini's  of 
guished  among  botanists  by  the  name  of  triticum,  ^^^^ 
This  plant  is  cultivated,  perhaps,  over  a  greater  ex-    *"* 
tent  of  the  globe  than  any  other,  and,  like  man,  it 
seems  to  adapt  itself  to  almost  every  climate.     We 
have  seen  excellent  crops  of  it  raised  in  north  lati- 
tude 60^.     It  is  cultivated  in  the  East  Indies,  consi- 
derably within  the  limits  of  the  torrid  zone ;  and,  in 
the  north  of  Indostan,  it  constitutes  a  chief  article 
in  the  food  of  the  inhabitants.     The  original  habitat 
of  this  plant  is  unknown.     We  know,  however,  that 
it  improves  considerably  in  its  quality  as  we  advance 
south.    The  wheat  of  Essex  and  Kent  brings  a  much 
higher  price  than  the  wheat  raised  in  East-Lothian 
and  Berwickshire.     French  wheat  is  superior  to  that 
of  England.    The  Italians  have  the  superiority  over 
the  French  in  their  wheaten  crops,  and  perhaps  the 
best  wheat  of  all  is  raised  in  Barbary  and  Egypt. 
Mr  Bruce  found  wheat  growing  wild  in  Abyssinia, 
and,  in  his  opinion,  that  kingdom  is  the  native  coun- 
try of  the  plant.     It  would  seem  to  be  originally  an 
African  plant,  since  it  thrives  best  in  Barbary  and 
Egypt  >•  and  perhaps  the  mountains  of  Abyssinia, 
though  within  the  torrid  zone,  may  not  differ  much 
in  point  of  climate  from  the  more  northern  plains  of 
Egypt.   In  India  the  plant  seems  to  have  deteriorated. 
It  is  always  dwarfish,  and  the  crop,  we  have  beea 
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told,  is  less  abundant  than  in  more  northern  cli« 
mates. 

3.  The  culture  of  tlie  different  varieties  of  wheat, 
as  practised  in  this  country,  and  the  method  of  grind* 
ing  and  fitting  the  flour  for  the  baker,  being  foreign 
to  the  present  subject,  we  cannot,  with  propriety, 
touch  upon  them.     It  may  be  sufficient  to  say,  that 
originally,  in  England,  the  baker  was  his  own  manu- 
facturer.    He  purchased  his  own  wheat,* and  got  it 
ground  as  he  wanted  it.     At  that  period,  the  miller 
separated  the  wheat  into  tliree  portions ;  namely, 
flour,  pollard,  and  bran.     The  bran  was  the  outside 
■of  the  grain.     It  was  not  used  as  food  at  all,  or  only 
given  to  horses.     The  pollard  was  the  portion  of  the 
grain  next  the  husk ;  it  was  coarser  and  darker  co- 
loured than  the  Jhur,  which  constituted  the  interior 
or  central  portion  of  the  grain.     This  flour,  at  an 
average,  amounted  to  three-fourths  of  the  wheat 
ground.     But,  by  insensible  degrees,  the  manufac- 
ture of  bread  became  separated  into  two  distinct  em- 
ployments, that  of  the  meaiman,  who  ground  the 
wheat  and  sold  the  flour,  and  that  of  the  baker,  who 
converted  it  into  bread.     The  meaknan  made  differ- 
ent kinds  of  flour,  some  extremely  fine  and  white, 
while  others  were  very  coarse  and  unpalatable.    This 
white  flour,  when  made  into  bread,  was  so  pleasing 
to  the  eye  and  the  taste,  that  it  gradually  got  into 
general  use,  and  the  people  refused  to  purchase  the 
bread  made  of  the  whole  of  the  flour.    At  present, 
Jn  the  mills  in  the  neighbourhood  of  London,  wheat 
is  divided  into  no  fewer  than  seven  distinct  kinds  of 
flour.    The  following  are  the  average  proportions  of 
-fiiese  obtained  from  a  quarter  of  wheat : 


Fine  flour 

Seconds 

Fine  middlings 

Coarse  middlmgs 

Bran 

Twentypenny 

Pollard 


5  bushels,  S  pecks. 

0  2 

0  I 

0  0.5 

^  O 

S  0 

2  0 
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Thus  we  see  that  wheat  almost  doubles  in  bulk  by 
being  ground  into  flour. 

Dunng  the  bolting  of  the  wheat,  there  is  a  fine 
white  gritty  substance,  called  sharps^  obtained.  It 
constitutes  the  centre  and  finest  part  of  the  grain  of 
wheat.  This  is  partly  sold  to  the  biscuit-makers, 
and  is  employed  in  baking  the  finest  kmd  of  sea- 
biscuit.  It  is  partly  ground  again,  and  constitutes 
the  finest  and  most  valuable  kind  of  flour. 

4.  The  bakers  in  Great  Britain,  at  present,  are  re- 
stricted by  act  of  Parliament  to  bake  only  three 
kinds  of  bread,  namely,  iDheaien^  standard  ^heaten, 
and  household.  The  first  must  be  marked  with  a  W, 
the  second  with  S  W,  and  the  third  with  H ;  and 
the  baker  who  neglects  to  mark  them  in  this  manner 
is  liable  to  a  penalty.  The  wheaten  loaf  is  made  of 
the  finest  flour,  the  standard  wheaten  of  the  whole 
flour  mixed  together,  and  the  household  of  the 
coarser  flour.  The  loaves  baked  are  usually  peck 
loaves,  half  peck,  and  quartern  loaves  ;  the  weights 
t>f  which,  provided  they  be  weighed  within  forty- 


eight  hours  of  the  time  of  baking,  must  be  as  fel- 
lows: 
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Peck  loaf 

17 

6. 

0 

Half  peck 

8 

11 

0 

Quartern 

4 

5 

8 

Before  these  loaves  are  put  into  the  oven,  they 
weigh, 

Peck  loaf  19       12 

Half  peck  9        14 

Quartern  4        15 

From  this  it  appears,  that  the  average  loss  of  the 
quartern  loaf  in  weight  by  baking  is  9^  ounce,  or 
not  quite  so  much  as  one-seventh  of  the  whole* 
From  the  experiments  of  Tillet,  and  the  other  French 
commissioners  who  were  appointed  to  examine  the 
subject  in  1 783  (in  consequence  of  an  opinion  prevail- 
ing in  Paris  that  the  bakers  did  not  give  the  fuU 
weight,  while  these  tradesmen  declared  that  they  put 
the  proper  quantity  of  flour  in  the  loaves),  it  appears 
that  the  French  loaf  loses  a  considerably  greater 
weight  in  the  oven.  A  loaf  which,  when  put  into 
the  oven,  weighed  4.625  lbs.  when  taken  out  of  the 
oven,  weighed  at  an  average  only  8.813  lbs.  or  0.8111 
lb.  less  than  at  first.  This  amounts  to  somewhat 
more  than  one-sixtb,  or  very  nearly  to  ^hs  of  the 
whole.  This  greater  loss  is  chiefly  owing  to  the  dif- 
ference between  the  shape  of  the  English  and  French 
loaf.  Tlie  English  has  nearly  a  cubic  form,  while 
the  French  loaf  is  very  long  and  slender.  For  it  is 
obvious,  that  the  loaf  which  presents  the  greatest 
surface  must  lose  most  weight  in  the  oven. 

The  French  commissioners,  however,  found  that 
this  loss  of  weight  was  by  no  means  uniform,  even 
with  respect  to  those  loaves  which  were  in  the  oven  at 
the  same  time,  of  the  same  shape,  in  the  same  place^ 
and  which  were  put  in  and  taken  out  at  the  same  in- 
stant. The  greatest  difference  in  these  circumstances 
amounted  to  0.2889  or  7-5  parts  in  the  hundred,  which 
is  about  -j^th  part  of  the  whole.  According  to  this  rate, 
we  may  suppose  that  an  English  quartern  loaf,  when 
taken  out  of  the  oven,  may  vary  in  weight  -j^^th  part, 
which  amounts  to  rather  more  tlian  4^  ounces.  So 
that  the  law  which  subjects  the  baker  to  a  penalty  if 
his  bread  weighs  one  ounce  less  than  it  ought  to  do, 
seems  too  severe,  and  must  have  a  tendency  to  injure 
the  goodness  of  the  bread,  by  making  the  baker  more 
solicitous  about  the  weight  than  the  quality  of  his 
loaf.  To  this  we  ascribe  in  part  the  badness  of  the 
London  bread  in  general,  compared  with  the  bread 
in  other  places,  particularly  in  Edinburgh,  where  it 
is  remarkably  good.  But  there  are  other  causes  for 
this  deterioration  of  the  London  bread,  which  we  be- 
lieve to  be  of  recent  date.  These  we  shall  notice 
hereafter. 

5.  A  sack  of  flour  weighing  280  lbs.  and  contain- Number  _o^ 
ing  five  bushels,  is  supposed  capable  of  being  baked  j^^^^ 
into  80  loaves  in  the  acts  of  Parliament  regulating 
the  assize  upon  bread.  According  to  this  estimate, 
4^th  of  the  loaf  consists  of  water  and  salt,  the  remain- 
ing ^ths  of  flour.  But  the  fact  is,  that  the  number 
of  quartern  loaves  that  can  be  made  from  a  sack  of 
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Baking.  ilonr»  depaids  entirely  on  the  goodness  of  that  ar- 
ticle. Good  flour  requires  more  water  than  bad 
flouTy  and  old  flour  than  new  flour.  Sometimes  B2, 
S3,  or  even  86  loaves  may  be  made  out  of  a  saclc, 
sometimes  scarcely  80. 

6.  Let  us  now  proceed  to  give  a  short  description 
of  the  mode  of  baking  as  practised  in  Great  Bntain. 
The  bakehouse  ought  to  be  a  large  room.  On 
one  side  should  be  erected  a  dresser  with  suitable 
shelves  above  it ;  on  another  side  a  kneading-trough, 
about  seven  feet  long,  three  feet  high,  two  feet  and  a 
half  broad  at  top,  and  nineteen  inches  at  bottom^ 
with  a  sluice-board  to  pen  the  dough  up  at  one  end, 
and  a  lid  to  shut  down  like  that  of  a  box«  On  a 
third  side  should  be  a  copper,  capable  of  holding 
three  or  four  pailful  of  water,  with  a  fire-place  to 
warm  the  liquid.  The  oven  of  course  occupies  the 
fourth  side.  It  is  a  square  apartment  about  three  or 
four  feet  high,  with  an.  arched  circular  roof,  and  a 
brick  or  stone  floor,  and  furnished  with  a  door  which 
oiay  be  sliui  close.  It  is  the  general  custom  to  heat  the 
oven  with  wood,  either  faggots  or  brushwood ;  but 
it  would  be  much  more  economical  and  cleanly  to 
employ  pit-coal  for  that  purpose  The  requisite  fire- 
place should  be  erected  at  one  side  of  the  oven,  and 
the  heat  may  be  easily  communicated  by  making  the 
flue  wind  round  the  oven.  This  fire  may  also  be 
employed  to  heat  the  copper  and  the  water  in  it, 
which  would  save  an  additional  fire,  or  spare  the 
baker  the  disagreeable  necessity  of  heating  the  cop- 
per in  the  oven  itself,  which  is  pretty  generally  prac- 
tised in  London.  We  are  persuaded  that  an  oven, 
constructed  upon  this  principle,  would  save  the  baker 
a  considerable  annual  expence,  which,  for  many  years 
past,  has  been  continually  increasing.  Indeed,  it  is 
obvious  that  the  price  of  wood  must  keep  pace  with 
the  augmentation  of  the  population  and  wealth  of  the 
country. 

The  temperature  to  which  the  oven  must  be 
raised  to  fit  it  for  baking  bread  is  .  450^.  (En- 
€udcp»  Method.  Arts  et  Metiers,  I.  275.^  The  bakers 
(io  not  employ  a  thermometer ;  but  Uiey  reckon  the 
even  sufficiently  heated,  when  flour  thrown  on  the 
floor  of  it  becomes  black  very  soon  without  taking 
fire. 

Let  us  suppose  that  a  baker  is  going  to  convert  a 
sack  of  flour  into  loaves.  He  pours  the  flour  into 
the  kneading-trough,  and  then  sifts  it  through  a  fine 
wire  sieve,  which  makes  it  lie  very  light,  and  serves 
to  separate  any  impurities  with  which  the  flour  may 
be  mixed.  An  ounce  of  alum*  is  then  dissolved 
over  the  fire  in  a  tin  pot,  and  the  solution  poured 
into  a  large  tub,  called  by  bakers  the  seasoning-tud. 
four  pounds  and  a  half  of  salt  are  likewise  put  into 
the  tub,  and  a  pailful  of  hot-water.  When  this  mix- 
ture has  cooled  down  to  the  temperature  of  84°, 
three  English  pints  of  yeast  are  added ;  the  whole  is 
well  mixed  together,  strained  through  the  seasoning 
sieve,  emptied  into  a  hole  in  the  flour,  and  mixed  up 


with  the  requisite  portion  of  it  to  the  consistence  of  Biki^a. 
a  thick  batter«     Some  dry  flour  is  then  sprinkled  ^^^v 
over  the  top,  and  it  is  covered  up  with  cloths.    This 
operation  is  called  in  London  setting  quarter -sponge^ 
In  this  situation  it  is  left  about  three  hours.     It 
gradually  swells  and  breaks  through  the  dry  flour 
scattered  on  iu  surface.     An  additional  pailful  of 
warm  water  is  now  added,  and  the  dough  is  made  up 
into  a  paste  as  before;  the  whole  is  then  covered  up^ 
This  is  called  setting  half-sponge.     In  this  situation 
it  is  lefl  about  five  hours. 

Three  pailfuls  of  warm  water  are  now  added ;  the 
whole  is  intimately  blended  and  kneaded  upwards  of 
an  hour.  The  dough  is  then  cut  in  pieces  with  a 
knife,  thrown  over  tlie  sluice-board,  and  penned  to 
one  side  of  the  trough.  Some  dry  flour  is  sprinkled 
over  it,  and  it  is  left  in  this  state  for  four  hours.  It  is 
then  kneaded  again  for  half-an-hour.  The  dough  is 
now  cut  into  pieces,  and  weighed  in  order  to  fur- 
nish the  requisite  quantity  for  each  loaf;  four  pounds 
fifteen  ounces  being  allowed  for  every  quartern  loaf. 
The  method  of  moulding  tlie  dough  into  a  loaf 
can  scarcelj^  be  described,  and  can  only  be  learned 
by  ocular  inspection.  The  loaves  are  left  iu  the 
oven  about  two  hours  and  a  half.  When  taken  out, 
they  are  carefully  covered  up,  to  prevent  as  much  as 
possible  the  loss  of  weight. 

The  above  description  applies  only  to  the  mode  of 
baking  as  practised  in  London.  No  doubt,  slight 
differences  exist  in  different  countries.  The  French 
loaf,  which  is  baked  in  a  pan,  requires  obviously  a 
different  process  from  the  English  loaf,  and  it  is  kepi 
a  longer  time  in  the  oven. 

Alum  is  not  added  by  all  bakers.  The  writer  of 
this  article  has  been  assured  by  several  bakers  of  re- 
.  spectabilitj^,  both  in  Edinburgh  and  Glasgow,  on 
whose  testimony  he  relies,  and  who  made  excellent 
bread,  that  they  never  employed  any  alum.  The  rea- 
son for  adding  it,  given  by  the  London  bakers,  is,  thai 
it  renders  the  bread  whiter,  and  enables  them  to  sepai- 
rate  readily  the  loaves  from  each  other.  This  addition 
has  been  alleged  by  medical  men,  and  is  considered  by 
the  community  at  large,  as  injurious  to  the  health  by 
occasioning  constipation.  But  if  we  consider  the 
small  quantity  of  this  salt  added  by  the  baker,  not 
quite  5^  grains  to  a  quartern  loaf,  we  will  not  readi- 
ly admit  these  allegations.  Suppose  an  individual  to 
eat  tlie  seventh  part  of  a  quartern  loaf  a-day,  he 
would  only  swallow  eight-tenths  of  a  grain  of  alum, 
or,  in  reality,  not  quite  so  much  as  half  a  grain;  for 
one-half  of  this  salt  consists  of  water.  It  seems  ab- 
surd to  suppose  that  half  a  grain  of  alum,  swallowed 
at  different  times  during  the  course  of  a  day,  should 
occasion  constipation. 

7.  The  addition  of  the  yeast  of  beer  to  make  the  Vne  of 
dough  swell  is  an  improvement  of  the  original  prac-  Yi*a«t  ta 
tice.     Leaven  was  used  by  the  ancients  for  this  pur-  ^''kjii^ 
pose.     Hence  we  read  in  the  Old  Testament  of  un- 
leavened breadp   as   distinguished   from    loaf  bread. 


•  In  London,  where  the  goodness  of  bread  is  estimated  entirely  by  ite  whitem-ss,  it  is  usual  with  those 
bakers  who  employ  flour  of  an  inferior  quality,  to  add  as  much  alum  as  common  salt  to  the  dough.     Or,  in 
other  words,  the  quantity  of  salt  added  is  dimmished  one-half,  and  the  dehciency  supplied  by  an  equal  weight, 
of  alunu    This  improves  the  look  of  the  bread  very  much|  rendering  it  much  whiter  and  firmer. 
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Bftkmv.  'j^^  method  of  baking  by  means  of  leaden  was  this : 
A  quantity  of  flour  ij  made  up  into  dough  with  wa- 
ter ;  this  dough  being  set  in  a  warm  place,  is  left  for 
about  thirty-six  hours.  During  that  period  it  swells 
considerably,  and  becomes  of  a  thinner  conststeniy. 
In  short,  it  undergoes  a  species  of  fermentation.  It 
has  now  acquired  a  peculiar  smell,  and  a  disagree- 
able sour  tiiste,  and  is  the  substance  known  by  the 
rtame  of  leaven.  If  this  substance  be  mixed  with  a 
quantity  of  fresh  dough,  it  occasions  the  whole  to 
undergo  a  speedy  fermentation,  and  to  swell  precise* 
ly  in  the  same  manner  as  dough  mixed  with  yeast. 
Bread  skilfully  baked  in  this  manner  is  not  inferior 
to  yeast  bread;  but  when  unskilfully  managed,  it 
has  a  sour  taste,  and  contains .  a  quantity  of  acetic 
acid.  According  to  the  experiments  of  Mr  Edlin, 
a  pound  of  flour,  when  converted  into  leaven,  con- 
tains as  much  acetic  acid  as  requires  40  grains  of 
carbonate  of  potash  to  neutralize  it.  If  by  carbo- 
nate he  means  (as  is  probable)  bicarbonate  qf  pot- 
ash, 40  grains  of  it  contain  21  grains  of  potash,  which 
requires  for  saturation  22^  grains  of  acetic  acid. 

rliny  informs  us  that  yeast  in  his  time  was  em- 
ployed in  Spain  and  Gaul  as  a  Jerment  of  bread. 
Gallia  et  Hispania  Jrumento  in  potum  resolutoy  qui- 
bus  (iiximus  generibtiSy  spunta  ita  concreta  pro  Jru^ 
mento  utuntur*  Qua  de  catisa  levior  ill  is  quam  ccete* 
ris  panis  est.  {Natur,  'Hist,  lib.  xviii.  c-  7-)  From  this 
passage  we  see  that  the  Romans  employed  leaven  to 
raise  their  bread,  but  that  they  were  sensible  of  the 
superiority  of  yeast.  Leaven,  however,  made  its 
way  both  into  France  and  Spain,  and  was  universally 
employed  in  the  manufacture  of  bread  till  towards  the 
end  of  the  seventeenth  century,  when  the  bakers  of  Pa- 
ris began  to  import  yeast  from  Flanders,  and  to  em- 
ploy it  pretty  generally  as  a  substitute  for  leaven.  We* 
have  here  a  striking  instance  of  the  blindness  and  ob- 
stinacy of  the  learned  and  the  powerful,  and  the  readi- 
ness with  which  they  are  disposed  to  arm  themselves 
against  all  alterations  and  improvements.  The  bread 
by  this  substitution  was  manifestly  improved  both  in 
appearance  and  in  flavour.  This  variation  excited  at- 
tention; the  cause  was  discovered;  the  faculty  of 
medicine  in  Paris  declared  it  prejudicial  to  the  health ; 
the  French  government  interfered,  and  the  bakers 
were  prohibited,  under  a  severe  penalty,  from  em- 
ploying yeast  in  the  manufacture  of  bread.  But  it 
IS  in  vain  for  governments,  colleges,  and  universities, 
to  oppose  themselves  to  those  improvements  which 
take  place  in  the  arts  and  manu&ctures  essential  to 
civilized  society.  The  ingenuity  and  perseverance 
of  self-interest  is  proof  against  prohibitions,  and  con- 
trives to  elude  the  vigilance  of  the  most  active  go- 
rernment.  The  laws  of  Queen  Elizabeth,  however 
tyrannical  and  absurd^  did  not  prevent  the  introduc- 
tion of  indigo  as  a  dye-stuff  into  England.  Neither 
did  the  authority  of  Louis  the  Fourteenth,  nor  the 
decision  of  the  physicians,  deter  the  Parisian  bakers 
from  persisting  in  their  improved  mode  of  making 
bread.  The  yeast  in  Flanders  was  put  into  sacks, 
the  moisture  was  allowed  to  drop  out,  and  in  this 
comparatively  dry  state  it  was  carried  to  the  capital 
of  France. 

The  superiority  of  yeast  bread  became  gradually 
visible  to  all,  the  decisions  of  the  medical  faculty 


were  forgotten,  and  the  prohibition  laws  were  allowed  Bakinj;. 
tacitly  to  sink  mto  oblivion.  The  ntjw  mode  of^*^  /^ 
baking  by  degrees  extended  itself  to  other  countries, 
and  is  now,  we  believe,  practised  everywhere.  In 
warm  climates,  where  the  yeast  of  beer  cannot  be 
had,  other  substitutes  are  employed,  which  answer 
the  same  purpose.  In  the  East  Indies,  bread  is 
raised  by  means  of  tlie  liquor  called  toddy ^  which 
flows  out  of  the  cocoa-nut  tree  when  its  branches 
are  cut,  and  which  ferments  so  rapidly,  that  in  two 
or  three  hours  it  becomes  an  intoxicating  liquor.  In 
the  West  Indies  dunder  is  employed  for  the  same 
purpose.  This  is  the  liquid  which  remains  in  the 
still  after  the  rum  is  distilled  off,  and  is  therefore 
analogous  to  what  our  distillers  call  spent  toash.  It 
no  doubt  consists  of  a  solution  of  unaltered  sugar, 
prevented  from  fermenting  by  the  alcohol  which  the 
liquid  contained  before  distillation,  and  mixed  doubt- 
less with  a  quantity  of  yeast.  In  that  warm  climate 
it  undergoes  a  very  speedy  fermentation,  and  on  that 
account  answers  all  the  purposes  of  yeast  in  the 
baking  of  bread.  In  this  country  it  is  no  uncommon 
thing  to  convert  the  spent  wash  into  small  beer, 
which  the  workmen  drink  with  avidity.  But  it  only 
undergoes  this  change  when  fermented  in  the  usual 
way  with  yeast. 

8.  The  appearance  of  wheat  flour  is  too  familiar  Consiitnenti 
to  e\ery  person  to  require  any  description  here.  The  of  Wheat 
ancients  knew  that  it  consisted  chiefly  of  a  substance  Flow, 
called  starch  ;  which,  as  Pliny  informs  us,  was  first 
separated  from  wheat  by  the  inhabitants  of  the  Island 
of  Chio,  and  in  his  time  the  starch  of  Chio  was  con- 
sidered the  best  and  lightest,  because  it  was  made 
from  wheat  whicli  was  not  ground.  .(Plinii  Natur, 
Hist.  18.  7*)  This  is  the  mode  still  followed  by  the 
manufacturers  of  starch,  tand  is  no  doubt  the  reason 
why  the  other  constituents  of  wheat  were  so  long  in 
being  discovered.  About  the  year  1728  Beccaria, 
an  Italian  philosopher,  discovered  another  constitu- 
ent of  wheat,  to  which  the  name  of  gluten  has  been 
given.  His  method  of  obtaining  it  was  this :  He 
took  a  quantity  of  flour,  and  formed  it  into  dough 
with  water ;  ^thls  dough  he  kneaded  continually  be- 
tween his  Angers,  while  a  small  stream  of  water  dropt 
upon  it.  He  continued  the  kneading  as  long  as  the 
water  ran  off  milky.  By  this  process,  the  whole  of 
the  starch  was  washed  away,  and  there  remained  in 
his  hand  a  grey-coloured,  elastic,  and  very  adhesive 
substance,  which  was  the  gluten.  ( Collect.  Academ^ 
pariie  Strang,  10.  1.)  No  other  grain,  besides  wheatt 
contains  gluten  in  any  considerable  quantity.  Traces 
of  it  may  be  discovered  in  barley.  But  the  gluten  of 
barley  cannot  be  separated  by  washing.  It  is  obtain- 
ed by  solution  in  water.  For  gluten  is  soluble  in  a 
small  proportion  in  cold  water.  But  when  that  liquid 
is  heated  to' 120^  or  ISO^  the  gluten  coagulates,  and 
falls  down  in  grey-coloured  flock%.  By  this  method 
gluten  may  likewise  be  discovered  in  the  leaves  of 
many  trees. 

The  watei^  employed  to  wash  out  the  starch  soon 
deposites  that  substance  in  the  form  of  a  white  pow- 
der* If  this  water  be  now  filtered,  evaporated  to  a 
small  quantity,  filtered  again  to  separate  Uie  coagu- 
lated gluten,  clarified  with  white  of  egg,  and  then 
evaporated  to  the  consistence  of  a  syrup,  it  deposites, 
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Baking. .  according  to  Mr  Edlin,  cry&tak  of  sugar  in  four-sided 
'  prisms,  with  dihedrid  summits.  (Edlin  on  Bread 
Makings  pase  4>9.)  If  this  experiment  be  correct, 
wheat  contams  a  portion  of  common  sugar.  But  we 
have  great  doubts  respecting  i^  We  scarcely  believe 
it  possible  to  obtain  in  regular  crystals  the  very  small 
quantity  of  sugar  that  must  be  contained  in  a  pound 
of  wheat  by  the  process  described  by  Mr  Edlin,  for 
he  merely  set  the  syrup  aside  to  crystallize  in  a  cool 
place.  Common  sugar  thus  treated  would  concrete  into 
a  hard  mass,  but  would  not  crystallize.  We  believe 
that  wheat  flour  contains  a  portion  of  saccharine  mat- 
ter,  but  it  is'a  species  different  from  common  sugar. 
We  have  never,  indeed,  made  any  experiments  on  the 
sugar  of  wheat,  but  we  have  made  a  great  many  on 
the  saccharine  matter  of  barley,  which  we  found  si- 
milar in  its  properties  to  the  sugar  into  which  starch 
h  converted  by  being  long  boiled  in  very  dilute  sul- 
phuric acid.  There  Is  every  reason  to  believe  that 
the  sugar  in  wheat  is  similar  to  that  in  barley.  Now, 
the  sugar  in  barley  crystallizes  in  spheres  similar  to 
candied  honey. 

9.  Starch,  the  first,  the  most  important,  and  by  far 
the  most  abundant  constituent  of  wheat  flour,  is  a 
white,  crisp,  crystalline-like  substance,  insoluble  in 
cold  water,  but  forming  with  hot  water  a  thick  paste, 
which  has  the  property  of  gluing  bodies  together.  If 
it  be  roasted  on  the  fire  till  it  assumes  a  brown  colour, 
it  becomes  soluble  in  water,  and  acquires  the  proper- 
ties of  gum.  If  it  be  boiled  for  forty-eight  hours  in 
water,  holding  one-hundredth  part  of  its  weight  of 
sulphuric  acid  in  solution,  it  is  dissolved  and  convert- 
ed into  a  species  of  sugar.  This  sugar  is  heavier  than 
the  starch  from  which  it  was  formed ;  the  sulphuric 
acid  remains  unaltered ;  and  no  gaseous  body  is  either 
absorbed  or  emitted*  Hence  it  has  been  concluded, 
that  this  sugar  is  merely  a  combination  of  starch  and 
water  ;  and  that  the  acid  acts  only  by  promoting  the 
solution  of  the  starch,  without  which  it  is  incapable 
of  uniting  with  water.  Starch  is  one  of  the  most 
nourishing  articles  of  food,  and  is  undoubtedly  the 
portion  01  the  wheat  flour  that  renders  bread  so  nu- 
tritive. 

10.  The  gluten,  the  second  constituent  of  wheat 
flour,  is  but  small  in  quantity  when  compared  with 
the  starch.  It  is  a  grey  substance,  exceedingly  elas- 
tic and  adhesive.  It  is  not  sensibly  soluble  in  water 
after  it  has  been  collected  into  an  adhesive  mass.  Nor 
does  it  dissolve  in  alcohol  or  ether.  When  dried,  it 
becomes  brown  and  semitransparent,  and  wlien 
thrown  on  hot  coals,  emits  a  smell  similar  to  that  of 
burning  horn.  If  it  be  put  into  a  vessel,  moist,  and 
set  in  a. damp  place,  it  undergoes  a  species  of  fermen- 
tation. Bubbles  of  gas  separate  from  it.  After  some 
days  it  becodies  of  a  much  thinner  consistence,  and 
then  may  be  employed  to  agglutinate  substances  to- 
gether. In  about  ten  days  or  a  fortnight,  it  acquires 
exactly  the  smell  and  taste  of  cheese,  which  it  re- 
sembles in  every  thing  but  the  colour,  which  is  too 
dark.  This  caseous  fermentation,  if  the  expression 
may  be  permitted,  distinguishes  gluten  from  all  other 
vegetable  bodies  with  which  we  are  acquainted.  It 
is  to  the  gluten  that  wheat  flour  owes  the  property 
of  being  converted  into  loaf-bread.  AU  other  grains 
are  unfit  for  that  purpose,  but  they  become  6%  as  soon 
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as  we  add  to  them  a  Sufllcient  quantity  of  gluten,  or 
mix  them  with  wheat  flour.  In  this  way  barley, 
potatoes,  and  even  turnips,  may  be  made  into  very 
good  bread. 

11.  The  sugar  is  by  far  the  smallest,  in  proportion, 
of  all  the  constituents  of  wheat  flour.  If  it  be 
starch  sugar,  as  we  believe  it  to  be,  it  possesses  the 
following  properties:  It  does  not  crystallize  in  prisms 
like  common  sugar,  but  assumes  the  form  of  spheres 
like  honey.  It  is  not  so  hard  as  common  sugar,  nei- 
ther is  it  so  soluble  in  water.  Its  sweetening  power, 
according  to  Kirchhoff,  is  to  that  of  common  sugar 
as  1  to  2^.  But  the  most  distinguishing  property  is 
that,  when  dissolved  in  water,  it  ferments  of  itself, 
without  the  addition  of  any  yeast ;  whereas  common 
sugar  does  not  undergo  that  process  unless  yeast  bo 
mixed  with  its  aqueous  solution.  Hence  the  reason 
why  the  dough  of  wheat  flour  ferments,  and  is  con- 
verted into  leaven.  This  fermentation  does  not  take 
place  if  the  saccharine  matter  be  washed  out  of  it  by 
water,  as  Mr  Edlin  ascecMined  by  direct  experiment. 
The  fermentation  of  wheat  flour  is  at 'first  confined 
to  the  saccharine  matter.  It  first  undergoes  the  vi- 
nous fermentation ;  here  the  process,  if  possible, 
ought  to  be  stopped.  But  as  this  is  usually  not  pos- 
sible, the  acetous  fermentation  commences,  and  vine- 
gar is  formed.  Probably  at  last  the  starch  itself  is 
acted  on,  and  occasions  the  bad  taste  of  ill  baked  lea- 
vened bread,  though  this  is  doubtful. 

12.  As  to  the  proportions  of  these  three  constitu- 
ents, they  difier  so  much  in  different  kinds  of  wheat 
flour,  that  nothing  precise  on  the  subject  can  be  dcr 
termined.  The  greater  the  proportion  of  gluten,  the 
better  in  all  cases  is  the  flour.  When  the  wheat 
has  not  fully  ripened,  or  when  it  has  been  exposed 
to  rain  while  lymg  on  the  field,  the  gluten  cannot 
easily  be  separated  from  the  starch  by  the  process 
above  described ;  nor  does  it  form  an  elastic,  adhe- 
sive mass  ;  but  a  friable  substance,  distantly  resem- 
bling the  fibrous  matter  of  potatoes.  Hence  the 
goodness  of  the  flour  may  be  determined  by  the  state 
of  the  gluten.  The  writer  of  this  article  has  repeat- 
edly applied  this  test  to  London  flour ;  but  he  has 
been  always  unlucky  enough  to  find  it  decidedly 
bad.  From  the  flour  furnished  by  two  or  three  difler- 
ent  bakers  in  different  parts  of  the  town,  he  either 
was  unable  to  obtain  any  gluten,  or  it  wanted  the  ad- 
hesiveness which  characterizes  the  gluten  of  good 
wheat.  No  doubt,  there  must  be  abundance  of  excel- 
lent flour  in  London ;  but  we  believe  (and  our  opinion 
is  founded  on  the  bread,  which,  in  general,  is  greatly 
inferior  in  goodness  to  tlie  Edinburgh  bread)  that  .a 
very  considerable  proportion  of  the  flour  used  is  bad. 
The  inhabitants  of  London  pride  themselves  on  the 
goodness  of  their  bread ;  but  never  was  any  set  of 
men  more  mistaken.  The  London  bread  is,  indeed, 
whiter ;  but,  in  other  respects,  worse  than  any  we 
have  met  with  in  Great  Britain,  except  the  bread 
baked  in  Berwick-upon-Tweed,  which  is  very  bad, 
owing  entirely  to  the  unskiifulness  of  the  bakers. 

To  furnish  an  idea  of  the  proportions  of  the  consti- 
tuents of  flour  in  good  wheat,  we  shall  give  the  result 
of  an  analysis  of  Mr  £dlin'«.  He  sq)arated  a  pound 
avoirdupois  of  wheat  into  the  following  ingre* 
dients: 
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In  this  case,  it  appears  that  the  gluten  amounted  to  ^ 
of  the  whole  flour,  the  sugar  was  ^th  part,  the  bran 
^th,  and  the  starch  almost  ^d&  of  the  whole  flour. 
Modes  of  ]  3.  The  yeast  which  is  employed  to  ferment  or 
raise  the  dough  is  obtained  in  London  from  the  brew- 
ers of  ale.  In  Edinburgh,  the  greatest  part  of  the 
yeast  used  by  the  bakers  is  either  prepared  by  these 
tradesmen  themselves,  or  procured  from  those  who 
manufacture  yeast  on  purpose  to  supply  the  bakers. 
Various  methods  and  various  ingredients  are  used 
for  this  purpose;  but  the  following  method  is,  we  be- 
lieve, as  good  as  any  :         « 

Add  ten  pounds  of  flour  to  two  gallons  of  boiling 
water :  stir  it  very  well  into  a  paste.  Let  this  mix- 
ture stand  for  seven  hours,  and  then  add  about  a 
quart  of  yeast.  In  about  six  or  eight  hours,  this 
mixture,  if  kept  in  a  warm  place,  will  have  fermented, 
and  produced  as  much  yeast  as  will  bake  an  hundred 
and  twenty  ouartem  loaves. 

Yeast  made  in  this  way  answers  the  purposes  of 
the  baker  much  better  than  brewers*  yeast ;  because 
it  is  clearer,  and  free  from  the  hop  mixture,  which 
sometimes  injures  the  yeast  of  the  brewer.  Some 
years  ago,  the  bakers  of  London,  sensible  of  the  su- 
periority of  this  artificial  yjeast,  invited  a  company  of 
manufacturers  from  Glasgow  to  establish  a  manufac- 
tory of  it  in  London,  and  promised  to  use  no  other. 
About  L.  5000  accordingly  were  laid  out  on  build- 
ings and  materials,  aud  the  manufactory  was  begun 
on  a  considerable  scale.  The  ale  brewers,  finding 
their  yeast)  for  which  they  had  drawn  a  good  price, 
lie  heavy  on  their  hands,  invited  all  the  journeymen 
bakers  to  their  cellars,  gave  them  their  full  of  ale, 
and  promised  to  regale  them  in  that  manner  every 
day,  provided  they  would  force  their  masters  to  take 
all  their  yeast  from  the  ale  brewers.  The  journey- 
men accordingly  declared  in  a  body,  that  they  would 
work  no  more  for  their  masters  unless  tliey  gave  up 
taking^  any  more  yeast  from  the  new  manufactory. 
The  masters  were  obliged  to  comply ;  the  new  manu- 
factory was  stopped,  and  the  inhabitants  of  London 
were  obliged  to  continue  to  eat  worse  bread ;  be- 
cause it  was  the  interest  of  the  ale  brewers  to  sell 
their  yeast.  Such  is  the  influence  of  journeymen 
bakers  in  the  metropolis  of  England! 

What  the  substance  in  yeast  is  which  induces  fer- 
mentation has  not  yet  been  determined.  Beer  yeast 
may  be  dried,  and  kept  in  that  state  for  a  considerable 
length  of  time,  and  if  moistened  again  with  water,,  it 
becomes  capable  of  acting  as  a  ferment.  If  it  be  wash- 
ed in  alcohol,  its  fermentmg  power  is  destroyed.  If  it 
be  kept  in  a  moist  place,  it  undergoes  a  change  very 
similar  to  the  caseous  fermentation  of  gluten.  But 
^east  and  glutep  are  distinct  substances ;  for  gluten 
IS  incapable  of  producing  the  vinous  fermentation. 
Sugar  of  starch  ferments  of  itsdf  when  diluted  with 


water,  and  the  juice  of  grapes  also  ferments  of  its  Baking 
own  accord,  because  it  contains  a  quantity  of  sugar  ^»^'V^*' 
similar  to  the  sugar  of  starch. 

But  as  far  as  baking  is  concerned,  the  knowledge 
of  the  peculiar  substance  which  occasions,  fermenta- 
tion is  not  material.  The  only  useful  purpose  which 
fermentation  in  dough  serves,  is  to  generate  a  quan- 
tity of  carbonic  acid  gas.  If  the  dough  be  impreg- 
nated with  this  gas  by  any  other  method,  fermenta- 
tion is  not  necessary.,  Mr  Henry  of  Manchester 
found,  that  if  flour  be  kneaded  into  dough  with  water 
saturated  with  carbonic  acid  gas,  the  dough  rises 
as  well,  and  the  bread  is  as  light  and  well  tasted  as 
when  it  is  baked  with  yeast.  Hence,  those  bakers 
who  live  near  Seltzer  water,  or  any  water  impreg- 
nated with  carbonic  acid  gas,  may  substitute  that 
liquid  for  yeast,  without  injuring  the  quality  of  their 
bread.  The  quantity  of  salt  contained  in  a  quartern 
loaf,  may,  be  reckoned  about  an  ounce  avoirdupois^ 
or  437  grains.  If,  instead  of  the  ounce  of  salt,  you 
dissolve  in  water  2  oz.  5  dr.  45  gr.  of  the  common 
crystallized  carbonate  of  soda,  and  mix  the  solution 
well  with  your  dough  ;  if  you  now  add  7  oz.  2  dr. 
22  gr.  of  muriatic  acid,  of  the  specific  gravity  of 
1.121,  and  knead  it  as  rapidly  as  possible  with  the 
dough,  it  will  rise  immediately,  fully  as  much,  if  no^ 
more,  than  dough  mixed  with  yeast,  and  when  baked^ 
will  constitute  a  very  light  and  excellent  bread. 

14».  These  examples  are  sufficient  to  explain  what  Parary 
is  called  the  panaris  fermentation.  There  is,  in  fact.  Ferments- 
no  such  thing  as  a  fermentation  peculiar  to  bread,  ^^^^' 
But  wheat  flour  contains  a  portion  o£  saccharine  mat- 
ter, which  readily  undergoes  the  vinous  fermenta- 
tion. During  this  fermentation,  carbonic  acid  gas 
is  evolved  in  every  part  of  the  dough.  This  gas  is 
prevented  from  escaping  by  the  gluten,  which  forms 
every  where  through  the  dough  an  adhesive  web, 
through  which  gaseous  substances  cannot  make  their 
way.  Hence,  the  dough  swells  in  every  direction, 
the  particles  of  starch  are  separated  from  each  other^ 
and  by  the  heat  of  the  oven,  they  are  arrested  in  that 
position.  So  that  the  loaf,  when  cut,  appears  full  of 
round  and  oblong  cavities,  each  of  which  in  the 
dough  had  been  fiUed  with  a  globule  of  carbonic  acid 
gas«  It  is  to  the  presence  of  these  cavities  that  the 
bread  owes  its  lightness,  its  agre'eable  taste,  and  its 
easy  digestion.  Even  its  colour  is  owing,  in  a  great 
measure,  to  the  same  cause.  For  when  loaves  of 
wheat  flour  are  baked  without  tlie  addition  of  yeast, 
or  the  presence  of  carbonic  acid^  they  constitute 
one  solid,  dark-coloured,  disagreeable  tasted  mass, 
which  has  been  found  not  only  nauseous  to  the  palate, 
but  likewise  of  difficult  digestion.  These  disagree* 
able  qualities  are,  in  a  great  measure,  obviated  by 
converting  the  dough  into  thin  cakes,  and  baking 
them  rapidly  on  a  hot  iron  plate  over  the  fire.  Ac- 
cordingly, this  is  the  method  followed,  when  wheat 
flour  is  converted  into  bread  without  fermentation. 

Thus  then  the  theory  of  bread  making  is  completely  Nntriti^e 
developed.     Nothing  can  be  simpler  or  more  inge-OttaBtmea  ot 
nious  than  the  process  followed  by  the  baker.    Nor  ^'^■d.* 
ought  the  wonderful  composition  qf  wheat   flour, 
which  adapts  it  so  well  for  the  manufacture  of  bread, 
to  be  passed  over  in  silence.    Without  the  presence 
of  the  saccharine  matter,  the  fermentatioa  could  not 
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Sukinsr.  be  produced  in  it,  carbonic  acid  gat  would  not  be 
'  ^  /"^^  evolved,  and  the  bread  would  be  barf,  heavy,  black, 
and  difficultly  dige8tn)le.  Without  the  presence  of 
the  gluten,  die  carbonic  acid  would  make  its  escape 
as  soon  as  formed,  and  the  advantages  of  the  fermen- 
tation would  be  lost.  And,  finally,  without  the  pre- 
sence of  the  starch  in  such  a  notable  proportion,  the 
bread  would  neither  be  a  palatable  nor  a  nourishing 
article  of  food.  It  has  been  supposed',  indeed,  that 
the  gluten  is  the  substance  which  renders  bread  so 
nourishing.  But  we  conceive  this  to  be  a  mistake. 
In  the  first  place,  its  quantity,  when  compared  with 
that  of  the  starch,  is  trifling.  And,  in  the  second 
place,  we  know  from  other  circumstances,  that  starch 
IS  peculiarly  fitted  for  being  the  food  of  animals. 
Nearly  one-half  of  the  human  rac6  live  almost 
wholly  on  rice,  a  grain  which  consists^  almost  entirely 
of  starch  ;  and  the  small  quantity  of  that  grain  which 
constitutes  the  daily  food  of  an  inhabitant  of  Indos- 
tan,  and  which  supports  his  life,  is  truly  astonishing. 
Potatoe  lis.  As  no  other  grain  except  wheat  fiour  contains 

BteadU  these  three  constituents,  in  the  requisite  proportions, 
it  wodd  be  in  vain  to  attempt  to  convert  them  into 
bread,  by  the  same  process  as  is  followed  by  the 
baker  in  making  wheaten  bread.  Potatoes,  for  ex- 
ample, contain  no  sensible  quantity  of  saccharine 
matter.  It  would  be  in  vain,  therefore,  to  expect 
them  to  ferment,  like  wheat  dough,  when  mixed  with 
yeast.  But  we  have  little  doubt,  that  mashed  pota- 
toes might  be  made  into  very  good  bread,  if  they 
were  kneaded  with  water  impregnated  with  carbonic 
acid  gas,  or  still  better,  if,  mstead  of  common  salt, 
the  constituents  of  that  substance  were  added  in  the 
proper  proportions,  as  they  have  been  already  given  in 
this  article.  Potatoes  contain  a  very  great  proportion 
of  water,  and  when  boiled  in  water»  they  communicate 
a  brown  colour,  and  give  the  liquid  a  disagreeable 
taste  and  smell. 

It  is  proper  that  this  substance,  which  some  have 
considered  as  of  a  poisonous  nature,  should  be  pre- 
viously removed.  Einhof  has  given  us  the  following 
substances  as  the  constituents  which  he  found  in  pq- 
latoes: 

Water  -  -  72.6 
Starch         -  -         15.0 

Fibrous  matter  -  7*0 
Albumen  -  -  1.4 
Mucilage        •        •        4.0 

100.0 

Dr  Pearson's  analysis  is  somewhat  similar ;  only 
.  he  obtained  a  greater  proportion  of  water.  Einhof 
found  both  tartaric  and  phosphoric  acid  in  potatoes. 
The  fibrous  matter  in  potatoes  seems  to  be  a  pecu- 
liar modification  of  starch  It  supplies  the  place  of 
the  gluten  in  wheat  flour,  and  gives  to  the  paste  of 
potatoes  considerable  stiffness  and  adhesiveness..  It 
IS  upon  these  properties  that  we  found  our  opinion, 
that  if  the  paste  of  potatoes  were  properly  impreff- 
nated  with  carbonic  acid  gas,  it  would  make  a  gooa- 
looking  and  well  tasted  loaf.  There  is,  however, 
the  less  occasion  for  thb  attempt,  as  potatoes,  when 
properly  boQed,  constitute  an  agreeable  substitute 
for  bread,  iritbout  any  farther  preparation.    When 


made  into  bread,  they  are  always  mixed  with  wheat  Bakine* 
flour.  A  mixture  of  two  parts  floui^,  and  one  pota-  ^■^"V^^ 
toes,  makes  an  agreeable  bread,  which  cannot  be  dis- 
tinguished from  wheaten  bread.  The  starch  of  po- 
tatoes is  remarkably  beautiful,  and  goes  fiuther  than 
wheat  starch.  We  have  been  aiteured,  that  what  m 
sold  in  the  shops  under  the  name  of  Indian  arrow 
root,  is  nothing  else  than  potatoe  starch  mixed  with 
a  little  gum  tragacanth.  it  is  well  known  what  an 
agreeable  food  this  preparation  is  capable  of  furnishing. 

Rye  is  very  much  used  as  an  article  of  food  inRyeBraatf* 
northern  countries.  In  Sweden  it  constitutes  almost 
the  only  bread  of  the  common  peo|de  not  baked  in 
loaves ;  but  made  up  into  cakes,  which  are  usually 
as  hard  as  wood.  When  baked  into  loaves,  it  has  a 
brown  colour  and  a  sweetish  taste,  which  gives  it  a 
considerable  resemblance  to  gingerbread.  Rye,  ac- 
cording to  the  analysis  of  Einhof,  is  composed  of  the 
following  constituents: 


Albumen 

-3.27 

Moist  gluten 

9.48 

Mucilage 

11.Q9 

Starch 

61.09 

Saccharine  matter 

3^7 

Husk 

6.38 

Moisture 

a 

5.42 

100.00 

The  saccharine  matter  present  in  this  grain  is  pro* 
bably  sufficient  to  cause  it  to  undergo  fermentation. 
But  the  proportion  of  gluten  is  very  small ;  probably 
not  amounting  to  S  fer  cenU  Accordingly,  when 
rye  flour  is  washed  in  water,  the  whole  of  the  gluten 
is  dissolved  in  that  liquid.  Hence  it  is  obvious,  that, 
in  order  to  make  good  rye  bread,  it  ought  to  be  mix- 
ed with  a  quantity  of  wheat  flour.  This  kind  of 
bread  is  very  much  used  in  the  counties  of  North- 
umberland and  Durham,  and  we  have  no  doubt  that 
it  \&  both  palatable  and  noufishing.  Certainly  it  is 
very  far  superior  to  the  rye  cfdkes,  used  by  the 
peasants  in  Sweden. 

We  have  been  told  that  rice  flour  may  be  made 
into  loaf-bread.  But  we  have  never  had  an  op- 
portunity of  seeing  these  loaves,  and  do  not  know 
how  far  they  resemble  those  of  wheat  flour.  Rice 
has  never  been  subjected  to  chemical  anal3r8is.  We 
do  not  know,  therefore,  what  its  constituents  are; 
though  there  is  every  reason,  from  its  properties, 
to  consider  it  as  almost  entirely  composed  of-  starch, 

l6.  Having  now  given  a  description  of  the  method  Assise  of 
of  baking  bread,  and  explained  the  nature  of  the  pro-  ?**•**' ^*5i 
cess,  we  might  here  conclude  this  article,     ^^^^'tg^^j^^ 
may  be  o^  some  utility,  if  we  give  a  short  statement  in  Lomioo. 
of  the  principal  laws  which  have  been  enacted  in 
Great  Britain  respecting  bread,  and  if  we  endea-, 
vour  to  lay  before  the  public  the  present  state  of  the 
bread  trade  in  London,  and  explain  the  abuses  and 
frauds  that  ace  practised  by  those  concerned  in  it  in 
that  capital.    We  despair  of  seeing  these  abuses  rec- 
tified ;  but  it  is  a  great  point  at  least  to  make  them 
known. 

In  the  period  of  English  history,  between  the  Nor- 
man conquest  and  the  reign  of  Edward  the  First,  the 
price  tif  wheat  fluctuated  enormously.    Thus, .  in  the    ^ 
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Bakii^.  4Sd  year  of  Henry  the  Third,  it  was  sold  for  208.,  or 
~  60s.  of  our  money,  a  quarter. .  Multitudes  of  poor 
people  were  forced  to  live  upon  the  bark  of  trees, 
and  upon  horse-flesh,  and  above  twenty  thousand 
died  in  London  of  famine.  In  the  same  reign,  as  ap- 
.pears  from  the  statutes,  the  price  of  wheat  was  as 
low  as  Is.  a  quarter.  These  prodigious  fluctua- 
tions show  the  little  communication  at  that  time  ex- 
isting l)etween  the  different  countries  of  Europe. 
Farming  must  have  been  in  a  \ery  low  state  in  £ng- 
landp  When  wheat  was  very  cheap,  the  farmer 
could  not  dispose  of  his  crop,  which  lay  rotting  on 
his  hands.  When  it  was  dear,  there  was  such  a 
scarcity,  that  he  could  hardly  procure  seed  for  sow- 
ing his  fields,  or  was  unable  co  afford  money  to  pur- 
chase it. 

It  was  conceived,  that  these  evils  would  be,  in  a 
great  measure,  remedied  by  fixing  the  price  of  bread, 
which  was  accordingly  done  by  a  proclamation  of 
King  John.  This  absurd  innovation  being  found  in- 
effectual, it  was  repealed  by  the  statute  of  assize, 
enacted  in  the  51st  year  of  Henry  the  Third,  anno 
Domini  1267.  By  this  law,  the  price  of  bread  was 
regulated  by  the  price  of  wheatj  and  the  baker  was 
allowed  7^d.  for  baking  a  quarter  of  wheat,  and  fur* 
nidhing  salt  and  the  other  ingredients  which  are  add- 
ed to  bread ;  besides  the  profit  which  accrued  from 
the  additional  loaves  made  from  a  quarter  of  wheat 
beyond  what  the  statute  allows.  This  money  allow- 
ance was  gradually  augmented  to  the  baker  in  differ- 
ent reigns,  according  to  the  following  statement : 


Edward  I. 
Heniy  VIL 
Elizabeth 
Elizabeth 
Anne 
George  II. 
Qeorge  III. 


to 


1  1 

2  7 
6  10 
6  0 

12  0 

15  6 

14  0 


This  last  regulation  took  place  in  the  year  1798* 
By  this  act,  the  magistrates  were  enjoined  to  set  the 
assize  from  a  sack  of  flour,  instead  of  a  quarter  of 
wheat,  and  to  allow  the  baker  lis.  and  8d.  for  his 
expences.  The  new  duty  on  salt,  during  the  French 
revolutionary  war,  raised  this  sum  to  12s.  at  which  it 
continued.  By  the  act  of  Parliament,  the  baker  was 
supposed  to  make  80  quartern  loaves  from  the  sack  of 
flour;  whatever  greater  number  the  sack  produced 
was  so  much  more  profit  to  the  baker. 

Very  particular  laws  were  enacted,  obliging  the 
eom-factors  to  give  in  the  quantities  and  prices  of  the 
flour  sold,  and  the  bakers  the  quantities  and  prices 
at  which  they  bought  it.  Penalties  were  enacted  to 
prevent  false  returns,  to  prevent  adulterations  and 
improper  combinations  between  the  bakers,  or  the 
corn-factors  and  bakers.  The  weight  of  the  loaf  was 
determined,  and  all  loaves  deficient  in  weight  one 
ounce,  or  not  marked  wiUi  the  letters  W,  S  W,  H, 
according  to  the  quality  of  the  bread,  may  be  seized; 
and  the  baker,  besides  the  loss,  of  his  bread,,  is  sub- 
jected to  a  penalty.  These  laws  are  so  xiumerous, 
and  so  minute,  that  it  would  be  tedious  to  copy  them. 
Nothing  more  would  be  learned  from  them  but  the 
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ambunt  of  the  penalty  for  each  offence,  varying  from  Bakiiif[. 
L.50  to  Is.,  according  to  the  supposed  enormity  of  the 
transgression.  It  is  the  business  of  the  magistrates  in 
towns,  and  of  justices  of  the  peace  in  the  country,  to 
regulate  the  assize,  and  the  price  of  bread  is  deter- 
mined by  the  price  of  wheat,  according  to  a  table 
given  in  one  of  the  acts.  When  that  price  varies  68. 
'  the  quarter,  then  the  price  of  the  loaf  is  Varied  one 
assize,  or  a  halfpenny  the  quartern  loaf.  Magistrates 
likewise  may  alter  the  price  of  the  loaf  half  an  assize, 
or  a  farthing  in  the  quartern  loaf. 

Whoever  considers  the  indecent  way  :n  which 
oaths  are  administered  in  English  courts  (for  it  is 
upon  the  oaths  of  the  bakers  and  corn-factors  that  the 
acts  depend  for  the  accuracy  of  the  returns),  and  the 
little  regard  paid  to  them  by  merchants  and  manu- 
facturers, partly  in  consequence  of  this  indecency, 
partly  in  consequence  of  their  multiplicity,  and  part- 
ly on  account  of  the  many  absurd  impediments  that 
the  Legislature  has  thrown  in  the  way  of  merchants 
and  manufacturers — whoever  considers  these  things, 
will  be  at  no  loss  to  conclude,  that  all  these  checks, 
and  penalties,  and  oaths,  have  entirely  failed  in  pro- 
ducing the  intended  effects.  In  London,  where  the 
number  of  bakers  is  great,  and  the  competition  in 
consequence  ought  to  ensure  the  best  bread  at  tfte 
lowest  possible  price,  the  bread  laws,  by  makmg  the 
prices  of  all  bakers  the  same,  have  destroyed  this 
competition,  have  formed  the  bakers  into  a  regular 
company,  having  occasional  meetings  to  consult  their 

Eeculiar  interests,  and  have  raised  in  them  a  spirit  of 
onour,  which  makes  them  to  consider  it  as  unhand- 
some to  undersell  their  neighbours.  The  price  of 
flour  is  easily  regulated  between  the  bakers  and  the 
corn-factors,  the  conseouence  of  whiclv  regulation  is, 
that  the  quartern  loaf  is  always  2d.  dearer  than  in 
any  other  part  of  Great  Britain.  Tlie  reason  assign- 
ed is,  that  the  finest  flour  only  is  employed  in  Lon- 
don, and  that  the  London  bread  is  better  than  any 
other.  The  writer  of  this  article  is  well  aware  of  the 
contrary.  The  London  bread  is,  in  his  opinion, 
nearly  the  worst  bread  in  Great  Britam;  and  the  flour 
is  greatly  inferior  to  what  is  used  by  the  bakers  in 
Edinburgh.  He  has  frequently  examined  flour  pur- 
chased from  bakers  in  both  cities,  and  the  Edinburgh 
flour,  except  in  bad  years,  when  the  crop  had  been 
injured,  was  uniformly  superior  in  quality  to  the. 
London  flour.. 

The  magistrates  of  London  haye  at  last  become 
sensible  of  the  truth  of  these  facts ;  and  that  the  Go- 
vernment, by  their  officious  interference,  and  their 
minute  enactments,  have  injured  instead  of  improved 
the  quality  of  the  bread.  They  have,  in  conse- 
quence, applied  to  Parliament,  and  by  their  influ- 
ence, the  assize  on  bread,  as  far  as  it  affects  London 
and  its  environs,  has  been  taken  off.  But  the  good 
effects  expected  have  not  yet  resulted  from  this  judi- 
cious measure.  The  spirit  of  monopoly  has  been 
sunk  so  deep  into  the  minds  of  the  bakers  by  the  as- 
size laws,  that  some  time  must  elapse  before  it  be  era- 
dicated. It  is  said  that  they  have  a  weekly  meeting, 
and  settle  the  assize  privately  in  the  same  manner  as 
it  was  before  publicly  done  by  the  Lord  Mayor  and 
Aldermen  of  London.  But  this  esnrit  de  corps  can- 
not continue  vfry  long.    Where  there  are  loOO  ba^. 
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Baking,  ken,  as  in  London  and  Westminster,  it  is  not  consist- 
ent with  the  nature  of  things  to  suppose  that  they 
can  long  continue  united,  so  as  to  act  only  together, 
and  by  concert.  Self-interest  will  induce  first  one 
individual,  and  then  another,  to  consult  his  own  pri« 
vate  advantage,  and  to  endeavour  to  secure  an  in- 
crease of  business  by  underselling  his  neighbours. 
The  bond  will  thus  be  broken  asunder,  and  every 
one  will  be  obliged  to  serve  the  community  at  the 
lowest  possible  rate. 

It  is  a  pity  that  the  Legislature  would  not  see  that 
the  same  liberty  which  has  been  given  to  the  baker, 
ought  to  be  extended  to  the  com  trade  in  general. 
The  depreciation  of  money,  which  was  the  conse- 
quence of  the  unnatural  state  into  which  Europe  was 
brought  by  the  French  revolution,  our  almost  total 
seclusion  from  the  Continent,  and  a  series  of  bad 
crops  for  several  years,  raised  the  price  of  corn  in  this 
country  to  an  enormous  height.    The  landlords  took 
advantage  of  this  increase  to  raise  the  rents,  while 
Government  loaded  the  farmer  with  heavy  taxes.  But 
in  a  state  of  peace,  and  supposing  the  seasons  to  he 
tolerably  favourable,  the  prices  cannot  be  kept  up. 
The  landed  proprietors,  indeed,  conceived,  that  com 
could  be  continued  in  this  countiy  at  its  unnatural 
height,  simply  by  prohibiting  the  importation  of  fo- 
reign com.  It  was  with  this  view. that  Uie  corn-bill  was 
brought  into  Parliament,  and  carried  last  year  (1815) 
by  a  great  majority,  notwithstanding  the  almost  uni- 
Tersal  expression  of  the  inhabitants  of  Great  Britain 
against  the  measuret     These  legislators  did  not  con- 
sider that  the  average  deficiency  of  com  in  Great 
Britain  does  not  amount  to  a  week's  consumption : 
tliat  though  they  may  prevent  corn  from  being  im- 
ported into  Great  Britain,  they  cannot  prevent  such 
of  the  inhabitants  as  choose  it  from  goine  to  those 
places  where  com  is  cheap.    The  coro-bilT  will  not 
have  the  effect  of  keeping  up  the  price  of  com ;  but 
it  will  act  as  an  encourager  of  emigration.    Suppose 
the  population  of  Great  Britain  to  be  12,000,000,  the 
emigration  of  100,000  inhabitants  would  probably  be 
sufficient  to  prevent  the  necessity  of  importing  com. 
Perhaps  a  smaller  number  would  be  sufficient,  as 
those  who  will  be  obliged  to  emigrate  are  chiefly 
families  with  small  fortunes,  who  may  be  supposed 
to  consume  more  wheaten  bread  than  the  very  lowest 
of  the  people.     The  hardships  of  the  farmer  cannot 
be  alleviated  in  any  other  manner  than  by  lowering 
his  rent,  and  easing  him  of  his  oppressive  taxes. 

17*  About  sixty  years  ago,  the  dealers  in  com  in 
London  carried  on  Uieir  business  at  Bear  Quay ;  but, 
this  situation  being  very  inconvenient,  the  Corn  Ex- 
change in  Mark  Lane  was  erected  by  a  company  of 
proprietors  for  the  accommodation  of  the  factors 
and  dealers.  Seventy-two  stands  were  allotted  on 
which  the  samples  of  com  are  exposed  to  sale. 
Sixty-four  of  these  stands  are  let  out  on  lease  to  fac- 
tors or  dealers,  and  the  remaining  eight  are  appro- 
priated to  the  use  of  the  Kentish  hoymen.  *^  Al- 
though the  Com  Exchange  is  considered  as  open  to 
all  who  come  to  buy  and  sell,  yet  no  person  can  car* 
ry  on  the  buMness  of  a  com-factor,  to  any  consideni- 
ble  extent,  unless  he  is  in  possession  of  one  of  these 
stands.  Here  the  factors  are  at  liberty,  either  to 
expose  all  their  samples  ^  tiie  same  time,  or  as  few 


of  them  as  they  think  fit :  so  that  a  buyer  has  no  0«kinfr. 
means  whatever  of  judging,  from  the  appearance  of 
the  samples  exposed  on  the  stands,  during  any  pe- 
riod of  the  market,  what  the  supply  is,  or  what  quan-^ 
titles  of  corn  are  imported,  coastwise,  or  from  a- 
broad."  (Report  of  the  Committee  of  the  House  of 
Commotts  respecting  Com,) 

Here  the  millers,  mealmen,  and  corn-chandlers, 
transact  their  business  with  the  corn-factor,  and  not 
with  tbe  seller..  These  men  purchase  the  wheat, 
carry  it  down  to  Essex  and  other  counties,  convert 
it  into  flour,  and  bring  it  back  to  London  to  supply 
the  bakers.  The  pro&s  of  the  baker  are  but  small, 
supposing  him  to  carry  on  his  trade  withdut  any 
fraud.  Let  us  suppose  him  to  bake  12  sacks  a- week, 
which,  from  the  evidence  of  the  bakers  examined 
before  the  Committee  of  the  House  of  Commons, 
seems  to  be  a  fair  average.  They  are  allowed  12s. 
for  each  sack,  which  amounts  in  the  week  to  L..7. 
Let  us  suppose  farther,  that  every  sack  yields  82 
loaves  instead  of  80,  so  thajt  they  have  a  profit  of 
two  loaves  on  each  sack.  This,  when  the  quar- 
tem  loaf  is  at  lOd.,  will  amount,  to  L.  1  more. 
Let  us  suppose  fieurther,  that  the  puddings,  pyes, 
and  meat,  which  they  bake,  will  defray  the  ex- 
pence  of  their  fuel.  By  this  statement,  their  week- 
ly Income  will  be  L.8.  Out  of  this  they  have  to 
pay  for  salt  and  yeast,  and  likewise  their  journey- 
men's wages.  Now,  L.  4>  seems  as  little  as  can  well 
be  allowed  for  these  purposes.  According  to  this 
statement,  L.  208  a-year  seems  to  be  the  amount  of 
an  ordinary  baker's  income  in  London,  supposing 
him  not  to  practise  any  fraud. 

The  consequence  of  this  small  profit  is,  that  men 
of  capital  seldom  embark  in  the  trade.  The  bakers 
in  London  are  mostly  poor  men,  who  begin,  the  world 
witliout  any  capital ;  and  in  consequence  of  the  great 
competition,  are  never  able  to  deal  so  extensiv^y  as 
to  acquire  one.  It  is  scarcely  necessary  to  observe 
what  must  be  the  consequence  of  this.  They  are  at 
the  mercy  of  the  mealmen,  who  supply  them  with 
flour  as  they  think  proper,  of  what  quality  they  think 
proper,  and  at  what  price  they  think  proper.  Hence 
the  high  price  and  the  badness  of  the  London  bread. 
The  profits  go  all  into  the  pockets  of  the  mealmen, 
who  keep  the  bakers  in  a  stat^  of  comparative  slave- 
ry, and  oblige  the  inhabitants  of  London  to  eat  the 
worst  and  the  dearest  bread  in  Great  Britain. 

Some  ingenious  bakers  in  London,  in  order  to  make 
up  for  tlie  smallness  of  their  profits,  have  hit  upon 
the  plan  of  mixing  potatoes  with  their  flour,  and  we 
are  credibly  informed,  that  not  less  than  300  tun  of 
potatoes  are  consumed  for  this  purpose  every  we^ 
Perhaps  the  quality  of  the  bread  is  not  much  injured 
by  this  practice ;  for  some  of  the  bakers  most  m  re- 
pute employ  potatoes  to  a  considerable  extent,  and 
the  consumption  of  wheat  is  very  materially  dimi- 
nished by  it.  But  the  grievance  is,  that  the  same 
price  is  taken  for  a  potatoe  loaf  as  for  a  loaf  of  the 
finest  wheaten  flour,  though  it  must  cost  the  baker 
much  less.  (j.) 

The  reader  will  find  some  account  of  the  substitutes 
which  have  been  proposed  for  wheat  flour,  in  seasons 
of  scarcity,. under  the  article  Brsaj>  in  the  Encych-- . 
padia. 
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jAmong  States,  a  most  important  object  of  foreign 
policy,  intimately  connected  with  the  general  peace 
and  independence  of  nations ;  but  whidi  soQie  have 
strangely  treated  as  altogether  chimerical,  and  others 
as  strangely  represented  as  having  led  only  to  perni* 
clous  results.  It  is  far  more  generally  admitted,  how- 
ever, to  have  a  real  foundation  in  the.  principles  of  in- 
tercourse and  umon  among  states,  and  to  have  exer- 
cised a  great  and  beneficial  influence  oh  the  afiairs 
of  modern  Europe.  We  say  of  modem  Europe,  be- 
cause, though  the  policy  in  question  was  not  wholly 
unknown  to  other  ages  and  countries,  <  it  was  no 
where  systematically  pursued,  but  among  the  nations 
of  this  quarter  of  the  world.  Previous  to  the  sixteenth 
/  century,  there  was  little  political  eonneccion  among 
those  nations,  their  circumstances  not  being  such 
as  to  admit  of  any  regulated  attention  to  foreign 
af&irs :  but  about  Uie  commencement  of  that  cen* 
tury,  Europe  began  to  be  formed  into  one  grand 
community  or  federal  league,  of  which  the  actuat- 
ing principle  was  the  preservation  of  the  balance 
of  power.  The  attention  to  this  principle  thence- 
forth influenced  all  the  great  wars  and  negotiations, 
and  made  every  foreign  movement,  however  remote, 
an  object  of  interest  and  interference  throughout 
every  part  of  the  system. 

We  shall  endeavour  to  sketch  a  general  outline  of 
this  important  subject ;  and,  in  doins  so,  we  shall  notice, 
though  in  a  brief  way,  all  the  principal  topics  which  it 
seems  to  Us  to  present  for  discussion.  The  references 
which  we  shall  frequently  make  to  other  writers,  will 
serve  both  to  illustrate  and  support  our  own  views, 
and  to  point  out  the  sources  of  more  profound  and 
complete  information  than  we  have  either  ability  or 
room  to  give  in  this  sketch. 

General  I.       I.  The  ultimate  intention  of  the  system  founded  on 
dea  of  a  a  balance  of  power,  is  to  secure  every  state  in  the  full 
P*r*   A  possession  and  enjoyment  of  all  its  rights,  by  making 
of  tbe  Svii.  ^^^  safety  and  independence  of  every  state  objects  of 
tern  found-  interest  and  guardianship  to  all  its  neighbours.     It 
cd  on  it      endeavours  to  accomplish  this  great  end  by  teaching, 
that  it  is  the  interest  of  all  states  to  check  the  first 
encroachments  of  ambition ;  to  watch  every  move- 
inent  of  foreign  powers ;  and  to  unite  their  respec- 
tive forces  in  support  of  the  weak  against  the  strong. 
It  is  called  the  balancing  system,  because  its  aim  is 
to  prevent  any  state  from  aggrandizing  itself  to  the 
danger  of  its  neighbours,  and  to  counterpoise  any  state 
that  may  in  any  way  have  become  powerful,  by  a 
union  of  the  forces  of  other  States. 

The  metaphorical  terms  applied  to  this  system 
seem  to  have  given  rise  to  some  very  absurd  miscon- 
ceptions of  its  true  theory  and  purposes.  It  has 
sometimes  been  supposed,  that  its  object  was  to 
equalize  the  powers  of  states  composing  a  common 
system ;  and  as  it  is  plainly  impossible  eiSier  to  effect, 
or  to  maintain  such  an  equality,  it  has  thence  been 
concluded^  that  the  whole  system  is  founded  upon  a 


chimera.  But,  with  a  view  to  the  objects  of  this 
system,  the  question  is,  not  what  amount  of  power 
above  another  any  state  possesses,  provided  the  power 
so  possessed  is  fairly  acquired, — ^but  whether  any 
state  possesses  its  power  in  such  circumstances  as  to 
enable  it  to  trespass  at  its  pleasure  on  a  weaker  neigh- 
bour. If  there  is  no  other  state,  or  confederacy  of 
states,  capable  of  counteracting  any  injurious  de- 
signs which  its  greater  power  might  induce  it  to 
undertake,  then  it  is  said  that  there  is  no  balance  ; 
but  if  there  is  such  a  coimterpoise,  this  is  all  that 
the  balancing  system  requires^  and  not  an  equali- 
zation of  forces,  to  produce  what,  in  its  language,  is 
called  an  equilibrium.  In  order  to  obviate  such 
misconceptions,  and  to  make  this  point  as  clear 
as  possible,  we  beg  to  refer  to  the  following  de- 
finitions of  the  balance  of  power,  as  given  by  Vat- 
tel  and  by  Gentz:  "  By  this  balance,"  says  the 
former,  "  is  to  be  understood  such  a  disposition  of 
things,  as  that  no  one  potentate  or  state  shall  .be  able 
absolutely  to  predominate  and  prescribe  laws  to  the 
others."  {Laiw  of  Nations,  B.iii.c.  3.  §  47.) — **  What 
is  usually  termed  a  balance  of  power,"  says  M. 
Gentz,  **  is  that  constitution  subsisting  among  neigh- 
bouring states,  more  or  less  connected  imh  one 
another,  by  virtue  of  which,  no  one  among  them  can 
injure  the  independence  or  essential  rights  of  another, 
without  meeting  with  eflectual  resistance  t>n  some 
side,  and,  consequently,  exposing  itself  to  danger."* 
[Fragments  on  the  Political  Balance,  c.  1.) 

Thus,  then,  it  is  distinctly  to  be  understood,  that 
the  balancing  system  is  not  grounded  upon  an  efuali" 
ty  among  states  in  respect  of  power,  but  upon  a 
union  of  powers  to  repress  the  enterprises  of  the 
strong  and  ambitious,  and  to  counteract  the  effects  of 
necessary  individual  inequalities  by  aggregatestrength* 
It  is  quite  indispensable  to  the  existence  of  such 
a  system,  that  no  one  state  should  be  permitted  to 
obtain  such  a  superiority  of  power  as  to  enable  it  to 
overawe  all  opposition,  and  make  the  safety  of  those 
around  it  dependant  on  its  will ;  and  as  it  is  the  dis- 
position of  all  unchecked  power  to  extend  itself,  the 
balancing  system  inculcates  it  to  be  the  interest,  as 
it  is  the  right,  of  every  state  to  join  in  opposing  the 
first  encroachments  of  any  ambitious  potentate  or 
community.     It  teaches,  that  the  danger  extends 
much  farUier  than  to  the  party  immediately  at- 
tacked or  menaced ;  that  one  encroachment  will 
but  pave  the  way  to  another;  and  that  it  is  there- 
fore wise  to  meet  the  danger  whilst  yet  distanC, 
and  capable  of  being  combated  with  less  peril  or 
loss.   The  right  of  interference  to  put  down  a  dwoger 
of  this  kind  is,  in  fact,  only  a  modification  of  the 
right  to  resist  an  immediate  attack.    All  human  «z« 
perience  shows,  that  ^e  state  which  is  suSbied  to  ag^ 
^randize  itself  at  the  expence  of  one  neighbour,  will 
only,  with  its  increased  means,  acquire  stronger  tUspo- . 
sitions  still  farther  to  encroadi ;  and,  therrfore>  self- 
defence  authorues  us  tiO'treat  that  potontate  aaalrea* 
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ftmlaiice  of  dy  an  lATader,  whose  conduct  entitlea  us  to  concludct 
I>owef.  jjjut  )|0  Qiiiy  waits  a  convenient  opportunity  to  be- 
■  ""^^  come  so  in  effect.  It  is  peculiarly  and  emphatically 
the  language  of  the  balancing  vystem^-^Obsta  prind' 
piis^ — ^in  other  words,  look  well  to  the  siifety  and  in* 
dependence*  of  your  neighbours,  even  the  most  re- 
mote, if  you  wish  to  preserve  your  own. 

Upon  this  point  it  is  by  no  means  necessary  to 
ent^r  into  any  lengthened  deductions.  The  princi- 
ple of  interference  to  prevent  the  .progress  of  a  dan- 
gerous power  rests^  both  as  to  right  and  policy^  upon 
the  most  obvious  dictates  of  experience  and  pru- 
dence. No  state  ever  yet  acquired  a  preponderating 
power  without  abusing  it ;  and,  therefore,  it  is  the 
right  and  interest  of  all  states  to  prevent  any  one 
from  rising  to  such  an  ascendancy  as  may  endanger 
the  common  safety. 

The  right  in  question,  however,  is  that  of  guarding 
against  an  injury  justly  to  be  apprehended  from  the 
conduct  of  a  state,  which  uses  improper  means  of 
aggrandizement.  So  far,  therefore,  as  measures  of 
hostility  are  concerned,  there  must  be  actual  encroach- 
ment somewhere  in  order  to  warrant  them.  The  ba- 
lancing system  does  not  say  there  shall  be  no  altera- 
tions in  the  relative  strength  of  states ;  for  a  state 
may  fairly  and  honourably  increase  her  power  by  wise 
legislation,  or  by  the  cultivation  of  her  own  internal 
resources.  To  attempt  to  impede  a  state  which 
travels  in  this  road  to  greatness,  would  be  to  make 
war  upon  those  very  arts  by  whose  successful  cul- 
tivation peace  and  happiness  are  spread  through 
the  world.  The  aggrandizements  against  which 
the  balancing  system  declares  war,  are  those  which 
do  immediate  violence  to  some,  and  which  infer 
farther  violence  to  others.  All  that  nations, can 
do,  when  a  neighbour  becomes  formidable  in  a 
fair  way,  is  to  watch  her,  and  to  draw  closer  those 
ties  of  alliance  wluch  may  enable  them  to  counteract 
any  bad  use  of  her  power.  When  Lord  Bacon,  in  his 
Essau  on  Empire^  counsels  princes  '*  to  keep  due 
centmel,  that  none  of  their  neighbours  do  so  over- 
grow by  increase  of  territory,  by  anbracing  qftrade^ 
by  approaches,  or  the  like,  as  to  become  more  able 
to  annoy  them  than  they  were  ;**  he  could  not  mean 
that  the  growth  of  a  state  by  commerce  was  to  be 
prevented  in  the  same  way  as  in  the  case  of  its  ex- 
tension by  a  ireizure  of  territory  ;  but  tliat  all  great 
power,  however  acquired,  is  in  its  nature  dangerous, 
and  oughtto  be  counterpoised  by  timely  confederation. 

There  is  another  way  in  which  a  state  may  become 
formidable,  and  that  of  a  sudden,  where  the  balan- 
cing system  does  not  authorize  immediate  hostile  in- 
terrerence.  We  here  allude  to  the  case  of  a  sove- 
reign who  acquires  a  great  accession  of  power  by 
marriage  or  by  inheritance*  *'  It  is  a  sacred  prin- 
ciple of  the  law  of  nations,"  says  Vattel,  who  dis- 
cusses this  question  in  reference  to  the  balancing  sys« 


tem,  '^  that  such  an  increase  of  power  cannot,  alone  Balance  of 
and  of  itself,  give  any  one  a  right  to  take  up  arms  in  P**^®""* 
order  to  oppose  it."  (B.  lii.  c.  3.  §  43.)  Grotiusand 
Pufiendorf  maintain  the  same  opinion  in  termis  equally 
decided.  But  suppose  a  sovereign,  who  has  already' 
displayed  an  encroaching  disposition,  is  about  to 
acquire  in  this  way  an  accession  o£  power,  which 
would  render  him  more  and  more  formidable  to  his 
neighbours;  in  this  case,  as  Vattel  shows,  the 
maxims  of  the  balancing  system  authorize  an  im- 
mediate interference  to .  procure  securities,  or, 
according  as  the  danger  is  imminent,  altogether 
to  prevent  his  aggrandizement.  It  is  '  perhaps 
wholly  unprecedented,  as  this  writer  observes,  that 
a  state  should  receive  any  remarkable  accession  of 
power,  without  giving  other  states  just  grounds  to 
mterfere ;  but  if  it  should  be  .otherwise,  tlie  only 
course  to  be  pursued  is  that  which  the  balancing  sys- 
tem always  recommends — the  keeping  a  watchful  eye 
on  all  the  proceedings  of  the  formidable  state,  and 
the  formation  of  a  counterpoise  to  her  power  by 
means  of  alliances. 

These  are,  indeed,  the  grand  expedients  of  the 
balancing  system — vigilant  inspection  to  discover, 
and  prompt  union  to  counteract,  in  their  birth,  all 
such  projects  of  encroachment,  as  powerful  states, 
without  any  external  limitation  of  their  power,  will 
ever,  when  opportunity  offers,  be  ready  to  form.  By 
employing  resident  agents  to  procure  speedy  infor- 
mation, and  the  weight  of  joint  warnings  and  recla- 
mations in  every  case  of  apprehended,  or  of  real  in- 
jury, the  balancing  system  offers  the  only  means 
which  human  wisdom  can  devise  to  control  the  con- 
duct of  independent  states ;  apd  the  only  means  which 
can  be  employed  to  guard  against  injustice,  or  ob- 
tain redress,  without  an  actual  appeal  to  the  sword. 
It  was  the  .habitual  employment  of  these  expedients, 
with  a  view  to  guard  against,  distant  dangers,  that 
distinguished  the  balfmcing  system,  as  exemplified  in 
modern  Europe,  from  those  momentary  efibrts  and 
loose  confederacies  in  which  all  nations,  and  even  the 
rudest  tribes,  have  occasionally  united,  in  order  to 
repel  or  pull  down  a  powerful  and  common  en^my..* 
Without  this  habitual  attention  to  foreign  afiairs,  and 
constant  application  of  the  principles  of  counterpoise, 
there  cannot,  inde  ed,  be  said  to  exist  any  thing  hke  a 
system  of  reciprocal  guarantee  of  the  independence 
of  nations,  such  as  is  involved  in  the  idea  of  a  balance 
of  power. 

What  particular  alliances  each  state  ought  to  form, 
with  a  view  to  maintain  this  balance,  is  a  matter  of 
circumstances,  and  must  vary  with  thenK  The  ob- 
ject of  the  system  is  always  the  same,  to  preserve 
such  a  distribution  of  power  amidst  the  varying  re- 
lations of  states,  as  shall  most  effectually  check  the 
spirit  of  encroachment,  and  confine  every  potentate 
to  his  own  dominions. 


*  *^  The  grand  and  distinguishing  feature  of  the  balancing  system  is  the  perpetual  attention  to  foreign 
a£Giirs  which  it  inculcates ;  the  constant  watchfulness  over  every  nation  wliich  it  prescribes ;  the  subjection 
in  which  it  places  all  national  passions  and  antipathies  to  the  fine  and  delicate  view  of  remote  expediency; 
the  unceasing  care,  which  it  dictates,  of  nations  most  remotely  situated,  and  apparently  unconnected  i^ith 
ourselves;  the  general  union  which  it  has  e&cted  of  all  the  European  powers,  obeying  certain  laws,  and  ac* 
tuated  in  general  by  a  common  principle ;  in  fine,  the  right  of  mutual  inspection,  universally  recosmised'. 
among  civilized  staler  in  the  rights  of  public  envoys  and  residents.'*  Brougham's  Colonial  Policy^  B.  iiu  §  !• 
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Balance' of      In  the  preceding  observation?,  we  have  had  it  in 

*_^^^L'  ^^^^  *®  S^^^  ^  general  idea  of  the  nature,  intention, 
^"^^^^^  and  means  of  maintaining  a  balance  of  power  among 
•  a  number  of  connected  nations  of  different  degrees 

of  power  and  magnitude,  before  proceeding  to  any 
remarks  on  the  history  and  results  of  this  branch  of 
policy,  we  shall  recapitulate,  in  the  words  of  M. 
Gentz,  those  fundamental  maxims  which  constitute 
the  necessary  conditions  of  the  beneficial  existence 
of  such  a  system  as  we  have  described.     These  are, 

"  That  no  one  state  in  the  common  system  must 
ever  become  so  powerful  as  to  be  able  to  coerce  all 
the  rest  put  together ; — 

**  That,  if  the  system  is  not  merely  to  exist,  but  to 
be  maintained,  without  constant  perils  and  violent 
concussions,  every  member  which  infringes  it  must 
be  in  a  condition  to  be  coerced,  not  only  by  the  col- 
lective strength  of  the  other  members,  but  by  any 
majority  of  them,  if  not  by  one  individual ; — and, 

"  That  if  ever  a  state  attempts,  by  unlawful  en- 
terprise, to  attain,  -or  does  in  fact  attain,  to  a  degree 
of  power,  which  enables  it  to  defy  the  danger  of  a 
union  of  severid  of  its  neighbours,  or  even  of  the 
whde,  such  a  state  should  be  used  as  a  common 
enemy ;  and  -if  it  has  acquired  that  degree  of  force 
by  an  accidental  concurrence  of  circumstances,  with* 
out  any  acts  of  violence,  whenever  it  appears  upon 
the  public  theatre,  no  means  which  political  wisdom 
can  devise  for  the  purpose  of  diminishing  its  power, 
should  be  neglected  or  left  untried."  (Fragments  up" 
on  the  Political  Balance,  c.  1.) 

Ancient  II,  The  knowledge  of  the  ancients  in  regard  to  these 

of  HmIka*  great  principles  of  national  safety,  and  the  period 
lance  of  '  ^^^^  ^^Y  came  to  obtain  a  decided  influence  among 
Power,  and  the  moderns,  are  points  of  considerable  historicid 
rise  of  the  interest.     Mr  Hume  has  shown,  in  a  very  satisfac- 
Modem      |Qpy  manner,  that  the  principle  of  preserving  a  ba- 
y*  ^^*      lance  of  power,  is  distinctly  to  be  recognised  in 
many  of  the  great  political  transactions  of  the  an- 
cient nations.  The  anxiety  of  the  Greeks,  with  regard 
to  it,  was  particularly  manifested  in  that  famous 
league  against  the  rising  power  of  Athens  which 
produced  the  Peloponnesian  war.      Athens  herself 
showed,  that  she  both  knew  and  practised  this  po- 
licy, by  constantiy  throwing  her  power  into  the  lighter 
scale,  when  Thebes  and  Sparta  came  to  contend  for 
the  mastery  of  Greece.  Mr  Hume  also  traces  the  in- 
fluence of  this  salutary  principle  in  the  contests 
which  arose  among  the  successors  of  Alexander ; 
their  attention  to  it  having  ^*  preserved  distinct,  for 
several  ages,  the  partitions  made  after  the  death 
of  that  conqueror."    (Essaysy  Vol.  I.)     The  ora- 
tions of  Demosthenes  frequently  display  very  clear 
and  extensive  views  in  this  branch  of  policy.   In  that 


for  the  Megalopolitans,  in  particular,  ^^  we  may  see/'  Balance  «f 
according  to  Mr  Hume,  "  the  utmost  refinements  ^®*» 
on  th^  balance  of  power  that  ever  entered  into  the 
head  of  a  Venetian  or  English  speculatist ;''  and 
by  a  later  writer,  this  speech  is  also  pointed  out 
as  "  containing  discussions  of  some  of  the  most  de- 
licate parts  of  the  theory."  (Brougham's  Colonial 
Policy y  B.  iii.  $  1.)  AH  who  peruse  this  remarkable 
oration  with  due  attention,  must  indeed  perceive  that 
it  fully  bears  out  this  character;  Its  reasonings  may* 
be  analyzed  into  these  leading  doctrines  of  the  balan« 
cing  system, — ^tliat  it  is  the  interest  of  every  state  to 
prevent  the  formation  of  a  predominating  power;  tliat 
to  this  end  the  first  encroachments  ought  to  be 
promptly  checked ;  and  that  it  is  necessary  to  join 
even  a  rival  against  a  former  friend,  when  that$iend 
would  otherwise  infringe  upon  the  balance.* 

It  seems,  in  short,  to  be  no  longer  a  question, 
that  it  was  only  with  the  phrase,  and  not  the  idea^  ik 
a  balance  of  power,  that  the  ancients  were  unac- 
quainted.    But  we  cannot  agree  with  Mr  Hume 
when  he  goes  so  far  as  to  say,  that  this  principle* 
though  it  has  been  more  generally  known  and  ac- 
knowledged in  modem  times,  has  not  bad  an  autho* 
rity  much  more  extensive  in  practice,  than  in  the  «a- 
cient  world.  (Essays,  Vol.  I.)    This  opinion  stands 
clearly  refuted  by  all  the  great  facts,  and  by  the  whole 
tenor  of  modern  history,  from  the  commencement  of 
the  sixteenth  century.     It  was  the  more  constant 
operation  of  that  prmciple  which  gradually  formed 
the  nations  of  Europe  into  one  great  r^ublic  or  fe- 
deral league,  whose  common  bond  of  union  was  the 
guarantee  which  it  afibrded  of  their  respective  inde- 
pendence.   But  neither^  on  the  other  hand,  can  we 
agree  with  Mr  Broi^ham,  when  he  affirms  that  the 
ancient  states  displayed  nothing  beyond  a  mere  spe- 
culative knowledge  in  this  department.  (  Colonial  Po^ 
licy,  B.  iii.  j  !•)  t     ^^  ^^7  ^^  ^^17  ^^e,  that  those 
more  enlarged  ideas  of  foreign  policy,  which  De- 
mosthenes &sclosed  in  some  of  his  orations,  were  not 
generally  understood  or  acted  upon  by  his  contem- 
poraries ;  but  it  is  nevertheless  penectly  clear,  from  Mr 
Hume's  statements,  the  accuracy  of  which  has  never 
been  called  in  question,  that  among  the  Grecian 
states,  the  maxim  of  preserving  a  balance  of  power, 
though  it  had  not  produced  any  course  of  policy  so 
regular  and  authoritative  as  die  modem  intemaCienal 
system,  was  yet,  on  many  occasions,  the  sole  mov- 
ing spring  of  tlieir  Wat's  and  alliances. 

This  maxim,  indeed,  lies  so  much  within  the  sphere 
of  common  s«ise,  that  it  can  scarcely  fail  to  be  at- 
tended to,  wherever  there  is  a  collection  of  states 
capable  of  observing  and  ^attacking  each  other.  But 
circumstances  may  be  more  or  less  favourable  to  the 
growth  of  a  consistent  policy  in  this  respect.  In  mo- 


*  There  is  a  passage  of  Polybius,  which  has  been  frequently  quoted,  as  pointing  out  the  leading  aim  of 
the  balancing  system  in  terms  the  most  explicit.  The  historian,  after  mentioning  that  Hiero,  king  of  Sy- 
racuse, acted  wisely  in  assisting  the  Carthaginians  in  the  war  of  the  auxiliaries,  adds,—-*'  Nunquam  enim 
ejiisntodi  principia  contemnere  oportet,  neque  tanta  cuiquam  astruenda  est  potentia,  tti  cum  eo  postea  de  tuo 
quantvis  manifesto  jure  disceptareex  iequo  non  queas,**    Lib.  I.  cap.  83. 

•f  It  is  with  considerable  difiidence  that  we  venture  to  question  any  of  Mr  Brougham's  statements  upon 
this  subject.  His  chapter  on  the  balancing  system^  in  the  work  referred  to  in  the  text,  is  marked  by  his 
usual  extent  of  view  and  of  information,  and  certainly  constitutes  a  valuable  portion  of  that  very  able  and 
tnstmctive  performance. 
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balance  of  dem  Europe,  a  number  of  considerable  atates  were 
l^ower.  formed  under  such  circumstances  as  tended  peculi- 
arly to  promote  a  regular  intercourse  among  them, 
and,  consequently,  to  develope  and  systematize  this 
great  principle  of  national  security.  But  it  did  not  be- 
gin to  manifest  itself  until,  in  the  gradual  and  similar 
progress  of  European  society,  the  power  of  the  so- 
▼ereigns  of  these  states  was  so  far  consolidated  as  to 
enable  them  to  give  part  of  their  attention  to  foreign 
affiurs,  and  to  send  and  maintain  armies  beyond  their 
own  frontiers.  It  was  in  Italy,  where  civilization  was 
more  advanced,  and  where  there  was  a  number  of 
small  states  and  commonwealths,  whose  safety  requir- 
ed that  their  rulers  should  reciprocally  keep  watch  on 
each  other,  that  the  modern  system  of  interference  took 
its  beginnings.  From  an  early  period  of  the  fifteenth 
century,  we  see  the  balance  of  power  as  constant  an 
object  of  concern  among  these  states,  as,  in  the  nexti 
it  came  to  be  throughout  Europe.  ''  Their  jealousy 
of  each  other,"  says  Guiccardini,  '*  made  them  watch- 
ful of  every  motion  or  measure  that  they  conceived 
might  any  way  increase  the  power  of  Uieir  neigh- 
bours ;'*  and  he  draws  a  splendid  picture  of  the  be- 
neficial effects,  the  long  peace,  and  eeneral  inde- 
pendence attendant  upon  this  habitual  attention  to 
the  principle  in  question.  (History  of  Itali/y  B.  i.) 

It  was  about  the  end  of  this  century  that  these 
ideas  began  to  extend  to  other  quarters,  and  to  ac- 
tuate the  movements  of  greater  potentates.  There 
were  now  several  princes  possessed  of  large  consoli- 
dated kingdoms,  with  powers  and  prerogatives  which 
enabled  them  to  take  part  in  dratant  wars  and  ne- 
gotiations. The  first  great  movement  of  an  ambi- 
tious neighbour,  would  naturally  therefore  excite  their 
jealousy,  and  bring  Uiem  into  concert.  Thus,  when 
Charles  the  Eighth  of  France,  in  1494,  invaded  Italy, 
and  laid  claim  to  Naples,  the  sovereigns  of  Germany 
and  Spain  saw  the  expediency  of  listening  to  the  Ita- 
lian Princes,  who  suggested  a  confederacy  to  prevent 
France  from  gaining  an  accession  of  power,  which 
could  not  but  render  her  a  dangerous  neighbour. 
Dr  Robertson  regards  the  expedition  of  Charles  as 
the  first  great  exertion  of  those  new  powers,  with 
which  the  progress  of  society  had  invested  the  prin- 
ces of  Europe ;  and  the  confederacy  formed  against 
him,  as  the  first  considerable  extension  of  those  ideas 
of  a  balance  of  power,  whose  influence  had  hitherto 
been  limited  to  the  narrow  sphere  of  Italian  politics. 
**  From  this  era,"  he  says,  **  we  can  trace  the  progress 
of  tiiat  intercourse  between  nations,  which  has  linked 
the  powers  of  Euroue  so  closely  together,  and  can 
discern  tlie  operations  of  that  provident  policy, 
which,  during  peace,  guards  against  remote  and  con- 
tingent dangers,  and  in  war  has  prevented  rapid  and 
destructive  conquests."  ( View  of  the  Progress  qfSo* 
eiety  in  Europe^  sect,  2.)  If  we  look  only  a  little 
way  beyond  this  era,  we  shall  everywhere  see  a  con- 
stant jealousy  of  the  increase  of  power,  and  a  vigi- 
lant attention  to  all  foreign  operations,  combined 
with  the  application  of  those  means  of  safety  which 
peculiarly  belong  to  the  balancing  system.  "  During 
that  triumvirate  of  kings,"  says  Lord  Bacon,  in  his 
usual  expressive  language,  "  Henry  the  Eighth  of 
England,  Francis  the  First  of  France,  and  Charles  the 
FifUi,  Emperor,  there  was  such  a  watch  kept,  that  none 
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of  the  three  could  win  a  palm  of  ground,  but  the  other  Balwce  of 
two  would  straightways  balance  it,  either  by  confedera-  J^^^l 
tioa,  or,  if  need  were,  by  a  war ;  and  would  not,  in  any 
wise,  take  up  peace  at  interest.'*    (EssayS'--^n  Em- 
pire.) 

It  has  been  objected  to  Dr  Robertson,  much 
to  our  surprise,  we  will  confess,  considering  the 
very  intelligent  quarter  from  which  the  objection 
comes,  that  he  has  represented  *'  the  principle  of  the 
balance  of  power  as  a  discovery  made  by  the  Italian 
politicians  in  consequence  of  this  invasion  of  Charles ; 
whereas,  it  was  not  to  any  such  single  event  that  the 
balancing  system  owed  either  its  origin  or  refine- 
ment ;  but  to  the  progress  of  society,  which  placed 
the  whole  states  of  Europe  in  the  same  relative  situa* 
tion  in  which  the  states  of  Italy  were  at  that 
period,  and  taught  them  not  to  wait  for  an  actual 
invasion,  but  to  see  a  Charles  at  all  times  in  every 
prince  or  commonwealth  that  should  manifest  the 
least  desire  of  change."  (Brougham's  Coloni<d  Po- 
licy^  B.  III.  (  1.)  What  is  here  said  as  to  the  origin 
of  the  balancing  system  is  no  doubt  true.  We 
have  already  stated,  that  the  principle  on  which 
it  rests,  is  a  principle  of  our  common  nature,  which 
cannot  fail  to  manifest  itself  in  certain  situations;  but 
that  nations  must  have  arrived  at  an  advanced  stage 
of  civilization  and  intercourse,  before  it  can  be  act-- 
ed  upon  with  t:onsistency  and  concert..  It  would« 
therefore,  be  absurd  to  represent  that  system  as  tak- 
ing its  rise  in  any  single  event,  or  its  principle  as  a 
discovery  of  some  long-sighted  statesman.  But  Dr 
Robertson  knew  human  nature  too  well  to  seek  the 
origin  of  this  principle  in  an  accidental  occurrence ; 
and  he  knew  history  too  well  to  fix  its  origin  *'  as  a 
consequence  "  of  Charles's  invasion.  On  the  contra** 
ry,  throughout  the  whole  of  his  masterly  chapter  or 
the  progress  of  tlte  nations  of  Europe,  with  respect 
to  the  command  of  the  national  force  requisite  in  fo* 
reign  operations,  he  speaks  of  this  system  as  holding 
progress  with  the  growing  improvement  and  inter- 
course of  these  nations ;  and  so  far  from  representing 
the  principle  of  the  balance  of  power  as  a  discovery 
consequent  upon  the  event  alluded  to,  he  expressly 
speaKS  of  the  league  against  the  French  monarch,  as 
only  exemplifying  an  extension  of  those  ideas  which 
had  long  been  familiar  to  the  Italian  statesmen,  ''in  re- 
gulating the  operations  of  the  petty  states  in  their  own 
country."   ( Vieto  oftlie  Progress  of  Society^  sect.  2.) 

Before  concluding  tliese  very  general  remarks  on 
the  rise  of  the  balan<fing  system  in  modern  times,  we 
shall  briefly  advert  to  a  conjecture  of  M.  Villers  up* 
on  this  subject,  which  occurs  in  his  able  work  on 
the  Reformation.  Long  before  the  states  of  Europe 
became  united  in  a  general  system,  Italy  and  Ger- 
many, he  observes,  had  formed  partial  systems,  with 
a  view  to  restrain  the  members  within  them,  each  by 
the  other,  and  thus  maintain  a  balance  of  power*  It 
is  possible,  he  adds,  that  the  idea  of  the  general  ba- 
lance of  Europe  may  have  been  copied  from  these 
partial  confederacies.  (Essai  sur  P Esprit  et  Flfifluenc^ 
de  la  Reformation^  2de  PartieJ)  This  conjecture,  if  we 
rightly  understand  the  learned  author,  appears  to  ua 
exceedingly  unphilosophical.  The  states  of  Europe 
embraced  the  idea  of  a  balance  of  power  in  proportion 
as  their  circumstances  enabled-  them  to  act  upon  it ; 
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Balance  of  and  not  in  consequence  of  any  estimate  of  its  effects. 
Power,    gg  displayed  on  those  earlier  and  narrower  stages  of  its 
agency. 

Geueral  Re-     III.  It  appears,  then,  to  have  been  about  the  begjn- 
tults,  and    ning  of  the  sixteenth  century  that  the  principle  of  matn- 
"^*^**h^'  taining  a  balance  of  power  came  to  be  generally  re- 
SiSem.   "  cognised  and  acted  upon  by  the  states  of  Europe; 
«*  at  first,"  as  M.  Gentz  says,  "  more  in  a  practical 
way,  and,  as  it  were,  from  political  instinct,  but  after- 
wards with  clear,  reflecting,  and  methodical  constant 
cy."    (Fragments.)   What  were  the  advantages  which 
Europe  reaped  from  this  course  of  policy,  we  shall 
endeavour  to  show,  after  we  have  adverted  to  certain 
arguihents  generally  employed  by  those  who  wish  to 
give  an  unfavourable  view  of  the  balancing  system. 

By  some,  this  system  is  represented  as  produc- 
tive only  of  sanguinary  wars,  as  but  a  convenient 
pretext  to  cover  projects  of  ambition,  or  to  screen 
the  restless  movements  of  national  jealousy.  Odiers 
talk  of  it  as  being  merely  a  brilliant  conception ; 
and  appeal  to  the  many  violences  and  usurpations 
which  modern  history  records,  as  proofs,  if  not  of 
its  nonentity,  at  least  of  iu  inefficacy.  But  there 
is  surely  but  little  respect  due  to  that  sort  of  estunate 
of  the  system,  which  is  founded  solely  on  the  abuses 
to  which  it  is  liable,  or  upon  imperfections  from  which 
no  human  institution  can  be  made  fice.  They  who 
decry,  or  who  ridicule  the  balancing  system,  should 
be  prepared  to  show, — not  that  it  has  sometimes 
afforded  plausible  pretexts  for  unnecessary  wars,  or 
has  sometimes  failed  to  protect  the  weak  against 
the  outrages  of  the  strong, — ^but  that  it  is  wholly 
useless  to  interest  ourselves  in  the  safety  of  neigh- 
bouring nations ;  to  take  any  trouble  to  avert  dan- 
gers which  are  yet  distant;  or  to  seek  to  strength- 
en, ourselves  against  a  powerful  enemy,  with  any 
strength  not  our  own.  This  view  of  things,  were  it 
to  prevail,  would,  as  M.  Gentz  observes,  open  the 
most  desirable  prospects  to  every  sovereign  whose 
power  and  ambition  might  prompt  him  to  aspire  to 
universal  domination. 

It  must,  we  think,  appear  abundantly  obvious  to 
every  one  who  reflects  calmly  upon  the  subject,  that 
the  balancing  system  is,  upon  the  whole,  greatly  fa- 
vourable to  peace.  The  wars  Vhich  peculiarly  be- 
long to  it,  are  in  the  nature  of  a  sacrifice  of  a  smaller 
present,  to  secure  a  greater  future  good ;  and  the 
tendency  of  the  system  is  to  render  these  wars  less 
and  less  frequent.  The  evil  passions  which  give  rise 
to  ambitious  attacks,  like  all  other  evil  passions,  will 
be  more  apt  to  be  indulged,  the  less  exposed  they 
are  to  opposition  or  restraint.  And  it  cannot  be 
questioned,  that  in  proportion  as  the  maxims  of  this 
system  are  vigilantly  and  steadily  pursued,  there  will 
be  less  inducement,  because  less  prospect  of  success 
to  ambitious  undertakings. 

Its  object  is  to  alarm,  and  to  arm  all  against  the 
prince  whose  power  prompts  him  to  transgress  upon 
others ;  and  the  prince  who  knows  that  all  his  mo- 


tions are  keenly  watched,  and  that  his  first  successes  BaUnce  of 
would  only  expose  him  to  a  more  extended  contest,  I'^'^^^*''* 
must  sec  how  hopeless  would  be  any  attempt  to  pos- 
sess himself  of  the  territories  even  of  the  weakest  of 
his  neighbours.  Such  is  the  general  tendency  of  the 
system ;  and  however  it  may  have,  occasionally  failed 
to  prevent  outrages,  it  cannot  be  doubted,  that  it  baa 
proved  a  formidable  barrier  against  conquest,  and  a 
rampart  of  defence  to  the  weaker  states. 

The  complaint  of  a  certain  class  of  French  poli- 
ticians, alluded  to  by  Mr  Burke,  in  his  Letters  on  a 
JRegicide  Peace^  ^^  that  Rome  had  frequently  acquir- 
ed more  territory  in  a  single  year^  than  all  the  power 
of  France,  actuated  by  all  her  ambition,  had  enable4 
her  to  acquire  in  tujo  centuries^*'  forms,  in  fact,  though 
unintended,  one  of  the  finest  panegyrics  that  could  have 
been  pronounced  upon  the  salutary  influence  of  the 
modem  system.  The  advocates  of  that  system  can,  in- 
deed, appeal  to  history  for  the  most  satisfactory  of  all 
proofs  of  its  efficacy,  in  the  remarkable  fact,  that,  for 
a  period  of  nearly  three  centuries,  no  European 
state,  however  small,  lost  its  independence  from  ex- 
ternal violence.  When  we  recollect  the  number  of 
small  states  which,  during  so  long  a  period,  enjoyed 
an  independent  existence  on  the  immediate  frontiers 
of  powerful  nations ;  and  reflect  for  a  moment  on 
those  evil  passions  which  have,  in  all  ages,  prompted 
the  strong  to  prey  on  the  weak ;  we  must  admit 
that,  but  for  that  salutary  jealousy  of  power,  and 
united  resistance  to  ita  encroachments,  which  it  was 
the  object  and  office  of  this  system  to  nourish  and 
enforce,  these  otherwise  helpless  states  would  have 
been  speedily  absorbed,  or  their  independence  anni- 
hilated, by  Uie  mighty  masses  with  which  they  were 
in  contact.  It  was  not  the  preservation  of  sUch 
countries  as  Portugal  or  Holland,  of  Sweden  or 
Denmark,  which,  though  small  compared  with  many 
.  others  in  the  system,  were  yet  possessed  of  consider- 
able means  of  self-defence ; — it  was  not  the  preserva- 
tion of  such  states  as  these  merely,  but  of  a  multi- 
tude of  feeble,  though  happy  communities,  in  Ger- 
many, in  Switzerland,  and  Italy,  which  affords  the 
proudest  proof  of  the  salutary  influence  of  the  ba- 
lancing system  on  the  fortunes  of  modem  Europe. 
'*  Consider,  for  instance,"  to  use  the  impressive  words 
of  a  distinguished  writer  and  orator,  *'  the, situation 
of  the  republic  of  Geneva ;  think  of  her  defenceless 
position  in  the  very  jaws  of  France  ;  but  think  also 
of  her  undisturbed  security,  of  her  profound  quiet» 
of  the  brilliant  success  with  which  she  applied  to  in- 
dustry and  literature,  while  Lewis  the  Fourteenth  was 
pouring  his  myriads  into  Italy  before  her  gates ;  call 
to  mind  that  happy  period,  when  we  scarcely  dreamt 
more  of  the  subjugation  of  the  feeblest  republic  of 
Europe,  than  of  the  conquest  of  her  mightiest  em- 
pire ;  and  sa^,  whether  any  spectacle  can  be  imagined 
more  beautiful  to  the  moral  eye,  or  which  affords  a 
more  striking  proof  of  progress  in  the  noblest  prin- 
ciples of  true  civilization,*'  (Mackintosh's  Speech  on 
the  Trial  of  John  Peltier,  m  1803.)  ♦ 


*  Our  readers  will  thank  us,  we  think,  for  adding  the  following  extract,  in  reference  to  our  subject,  from 
this  justly  palebrated  oration.    "  These  small  states  were,  in  many  respects,  one  of  the  most  interesting 
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Such  were  the  great  and  noble  results  of  the  sys- 
tern  founded  on  the  balance  of  power.  It  was  a  bri- 
dle upon  the  strong,  and  a  bulwark  to  the  weak. 
When  it  failed  to  prevent  the  inroads  of  violence  and 
injustice,  it  yet  acted  as  a  restorative  principle,  and 
replaced  injured  nations  in  their  former  state  of  inde- 
pendence. It  was  at  the  memorable  and  fatal  era 
of  the  partition  of  Poland  in  177^  that  it  first  lost 
this  character, — ^that  the  first  example  was  set  of  a 
deliberate,  successful,  unchecked  conspiracy,  against 
the  independent  existence  of  an  unoffending  coun- 
try. It  is  here  proper  to  mention,  that  some  authors 
have  spoken  of  this  infiunous  trapsaction  in  terms 
which  seem  to  imply,  that  it  was  quite  in  consonance 
with  the  principles  of  the  balancing  system.  *  It  is 
indeed  true,  that  the  maxims  of  that  system  were  still 
so  far  operative  as  to  effect  a  relative  equality  in  the 
division  of  the  spoil.  But,  as  the  whole  intention  of 
this  system  is  to  maintain  the  integrity  and  indepen- 
dence of  nations  against  unlawful  attacks,  the  parti- 
tion was  just  as  diametrically  opposite  to  its  princi- 
ple, as  if  the  whole  spoil  bad  been  appropriated  by 
one  robber,  instead  of  being  shared  by  three.  The 
equality  of  the  division  did  not  take  away  from  the  * 
danger  of  the  example ;  the  example  of  states  com- 
bining, not  to  uphold  bi^t  to  destroy, — ^not  to  enforce 
respect  to  the  great  principles  of  national  safety,  but 
to  set  them  at  defiance  ;  an  example  loo  soon  fol- 
lowed by  simikr  violences,  and  which,  in  fact,  paved 
the  way  to  that  total  overthrow  of  the  ancient  sys- 
tem of  Europe  which  ere  long  took  place. 

Tlie  origin  of  a  project  so  pernicious  in  its  con- 
sequences is  a  matter  of  some  interest  in  the  his- 
tory of  the  balancing  system.  We  learn,  for  the 
first  time,  from  Rulhiere's  Histoire  de  tanarchie 
de  Pohgney  published  in   1807f   that   the  distrac- 


tions of  tliis  country  had  suggested  the  project  BaUace  of 
of  a  partition  so  early  as  l65S ;  that  a  Swedish  ^wer. 
minister,  named  Stippenbach,  proposed  it  to  his  ^^^^^ 
own  court,  to,  Austria,  and  the  Grand  Duke  of  Prussiai 
whose  armies  were  then  in  possession  of  the  country ; 
and  that  it  would,  in  all  probability,  have  been  acted 
upon,  but  for  the  discovery  of  the  scheme  by  France, 
and  consequent  interference  of  that  power,  f  With 
regard  to  the  project  actually  carried  into  execution 
in  1772,  each  party  concerned  was  desirous  to  shift 
the  blame  of  die  first  proposal  to  the  others ;  but 
it  was  generally  believed  to  have  originated  with 
Frederick,  though  some  were  of  opinion,  that  he  was 
indebted  for  the  idea  to  his  brother.  Prince  Henry. 
Frederick,  however,  in  one  of  his  posthumous 
pieces,  Metnoires  de  1763  jusquh  1775,  states, 
that  the  scheme  was  devised  by  the  Empress  Ca- 
tharine ;  and  this  is  corroborated  by  M.  Rulhiere, 
who  asserts  that  she  communicated  it  to  Prince 
Henry,  during  his  visit  to  St  Petersburgh  in 
1770 ;  a  piece  of  information,  he  adds,  which 
was  detailed  to  him,  in  the  most  circumstantial 
manner,  by  three  difibrent  secretaries,  who  ac- 
companied the  Prince  to  the  Russian  Court.  (Tom. 
IV.  p.  151,  210.)  It  seems  to  be  generally  ac- 
knowledged, that  the  proposal,  when  first  made 
to  the  cabinet  of  Vienna,  was  opposed  by  that 
power  ;  and  that  her  accession  would  not  have 
been  obtained,  but  for  the  astonishing  apathy  dis- 
played by  France,  and,  indeed,  by  all  the  other 
states  of  Europe.  The  silence  of  England  during 
the  perpetration  of  this  shameless  plot  against  the 
independence  of  nations,  if  it  can  be  accounted 
for,  can  never,  at  any  rate,  be  excused ;  inasmuch 
as  the  fact  appears  pretty  well  established,  that, 
had  she,  as  uie  guardian  of  the  political  balance. 


parts  of  the  ancient  system  of  Europe.  Unfortunately  for  the  repose  of  mankind,  great  states  are  compel- 
led, by  regard  to  their  own  safety,  to  consider  the  military  spirit  and  martial  habits  of  their  people  as  one 
of  the  main  objects  of  their  policy.  Frequent  hostilities  seem  almost  the  necessary  condition  of  their 
greatness ;  and,  without  being  great,  they  cannot  long  remain  safe.  Smaller  states,  exempted  from  thia 
cruel  necessity — a  hard  condition  of  greatness,  a  bitter  satire  on  human  nature-*-devoted  themselves  to  the 
arts  of  peace,  to  the  cultivation  of  literature,  and  the  improvement  of  reason.  They  became  places  of  re- 
fuge for  free  and  fearless  discussion ;  they  were  the  impartial  spectators  and  judges  of  the  various  contests 
of  ambition,  which,  from  time  to  time,  disturbed  the  quiet  of  the  world.  They  thus  became  peculiarly  qua- 
lified to  be  the  organs  of  that  public  opinion  which  converted  Europe  into  a  great  republic,  with  laws  which 
mitigated,  though  they  could  not  extinguish,  ambition;  and  with  moral  tribunals  to  which  even,  the  most 
despotic  sovereigns  were  amenable.  .  If  wars  of  aggrandizement  were  undertaken,  their  authors  were  ar- 
raigned in  the  face  of  Europe.  If  acts  of  internal  tyranny  were  perpetrated,  they  resounded  from  a  thou- 
sand presses  throughout  all  civilized  countries.  Princes,  on  whose  will  there  were  no  legal  checks,  thus  found 
a  moral  restraint  which  the  most  powerful  of  them  could  not  brave  with  absolute  impunity.  They  acted 
before  a  vast  audience,  to  whose  applause  or  condemnation  they  could  not  be  utterly  indifferent.  The  very 
constitution  of  human  nature,  the  unalterable  laws  of  the  mind  of  man,  against  which  all  rebellion  is  fruit- 
less, subjected  the  proudest  tyrants  to  this  control.  No  elevation  of  power, — no  depravity,  however  con- 
summate,—-no  innocence,  however  spotless,— ^can  render  man  wholly  independent  of  the  praise  or  blame  of 
his  fellow-men." 

*  See,  for  example,  the  terms  in  which  Count  Hertzberg  speaks  of  the  partition  in  his  essay  Sur  la  Ba* 
lance  du  Commerce  et  celle  du  Pouvoir.  (  Oeuvres,  Tom.  I. )  The  language  of  M.  Gentz  upon  this  subject, 
in  his  able  work,  VEtat  de  I* Europe  avant  et  aupres  la  li evolution  Frangoisey  is  extremely  excep- 
tionable ;  but,  in  his  later  work,  so  often  referred  to  in  this  article,  he  condemns  the  partition  as  wholly  in- 
consistent with  every  sound  idea  of  a  balance  of  power,  and  as  having  in  fact  led  to  the  subversion  of  the 
balancing  system. 

f  J*ai  retrouve,  says  M.  Rulhiere,  dans  les  archives  des  affaires  itrangeres  de  France^  cette  anecdote  impor* 
tante^  etjusqu^  prisent  ignor^e.    Tom.  I.  p.  9« 
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^  

Balance  of  raised   her  voice    against    the    partitteny    Europe 
.  Power,    might  have  been  saved  from  the  fatal  effects  of  that 
new  system  of  robbery  and  oppression,  which  the 
spoilers  of  Poland  were  suffered,  without  any  sort  of 
interruption,  to  exemplify.    *^  To  my  certain  know- 
ledge," says  Mr  Burke,  '*  if  Great  Britain  had  at 
that  time  been  willing  to  concur  in  preventing  the 
•xecution  of  a  project  so  dangerous  in  the  example, 
even  exhausted  as  France  then  was  by  the  preceding 
war,  and  under  a  la2y  and  unenterprising  prince, 
she  would  have  at  every  risk  taken  an  active  part,  in 
this  business.''  {Thoughts  m  French  Affairs  in  1791-) 
It  would  lead  us  much  beyond  our  limits  to 
detail  that  long  series  of  violences,  and  transfers 
of  dominion,    too  faithfully  copied  from  the.  ex- 
ample of  the  first  and  succeeding  partitions  of  Po- 
land,  by  which  all  remains  of  the   ancient   sys- 
tem were  for  a  season  swept  from  the  earth.  *    We 
mmre  gladly  proceed  to  observe,  that  the  time  has 
again  arrived  when  the  nations  of  Europe  may  and 
ought  to  unite,  not,  indeed,  to  rebuild  the  ancient 
edifice  in  its  former  proportions,  that  being  rendered 
impossible  from  the  many  melancholy  changes  which 
have  taken  place ;  but  carefully  to  recal,  and  steadi- 
ly to  adhere  to  those  great  principles  which  consti- 
tuted its  foundation,  and  to  which  it  owed  ail  its 
beauty  and  strength.     It  is  not  enough  to  have  over- 
thrown a  power  which  domineered  over  all,  and  to 
have  reinstated  some  other  powers  in  their  pristine 


strength  and  influence.  The  foundations  of  the  Bslanee  ef 
ancient  structure  were  first  sapped  by  a  diame-.  P^**^* 
less  disregard  of  the  sacred  principles  of  pulb- 
lic  justice ;  and  if  the  balance  of  power,  in  the  full 
and  sound  acceptation  of  the  term,  is  again  to  be- 
come an  d>ject  of  tlie  foreign  policy  of  nations,  those 
guardian  principles  must  hereafler  constitute  the 
rules  of  their  conduct,  in  all  the  public  tzansactions  of 
Europe.  Let  us  here  again  quote  the  words  of  M. 
Gentz,  written  in  1806,  in  a  too  early  hope  of  the  ap- 
proaching deliverance  of  the  Continent.  He  is  spesi* 
ing  of  the  transition  which  in  that  event  ooght  to  fol- 
low ^<  to  a  state  of  things  founded  upon  a  balance  of 
power."  In  order  to  this,  says  he,  <*  every  just  and  con- 
scientious government  roust  set  it  down  as  an  un- 
changeable maxim,  never  henceforth  to  lend  an  ear  to 
Elans  which  are  not  founded  in  the  strictest  equity, 
n  the  next  place,  though,  in  the  proper  sense  of  the 
term,  a  general  code  of  laws  cannot  be  framed  for  the 
regulation  of  a  confederacy  of  states,  at  least  no  means 
should  be  left  untried,  to  procure  for  this  maxim  a  com- 
mon sanction,  and  the  solemn  ratification  of  treaties. 
In  every  considerable  alliance,  in  every  treaty  of  peace, 
partictdarly  in  every  congress  composed  of  several 
considerate  pofwerSy  the  parties  must  mutually  engage 
themselves  not  to  extend*  their  territory  by  unjust 
means  ;  and  not  to  enter  into  any  scheme  or  associa- 
tion directed  against  the  rights  or  possessions  of  an 
independent  state,  by  whatever   name    it  may  be 


*  The  following  passage,  though  rather  declamatory,  contains  isome  striking  ideas  as  to  the  way  in 
which  the  infamous  partitions  of  Poland  contributed  to  this  general  overthrow.     **  What  rendered  the 
project  of  a  partition  of  Poland  so  incomparably  more  destryctive  to  the  higher  interests  of  Europe 
than  any  former  acts  of  violence  of  apparently  a  more  aggravated  character,  was  the  decisive  circum- 
stance of  its  originating  in  that  very  sphere  from  which  was  expected  to  flow  nothing  but  benefits  and 
blessings,  security  in  time  of  peace,  and  salvation  in  periods  of  danger.     An  union  between  several  regents 
had  been  always  considered  as  a  beneficial  barrier  against  lawless  power,  and  the  passions  of  an  individual 
oppressor ;  it  now  appeared,  to  the  terror  of  the  world !  that  such  an  union  could  be  formed  for  the  pur- 
pose of  bringing  about  precisely  that  evil  against  which  it  seemed  destined  as  a  bulwark  of  defence.     The 
impression  made  by  this  detestable  discovery  must  be  still  deeper  and  more  painful,  when  we  reflect  that 
the  framers  of  the  wicked  project,  in  the  whole  course  of  their  undertaking,  aclopted  die  principle  of  the  po- 
litical balance  as  a  star  to  conduct  them  through  it ;  that  they  acted  conformably  to  this  principle  as  far  as 
circumstances  would  admit,  in  the  adjustment  of  their  respective  interests,  and  that  while  they  inflicted  upon 
its  spirit  the  most  frightful  wounds,  they  borrowed  its  attire,  its  forms,  and  even  its  language.     Corruptio 
optimi  pessima.    To  witness  such  an  abuse  of  the  noblest  mean  which  the^European  commonwealth  pos^ 
iessed  for  assuring  its  safety  and  welfare,  was,  in  itself,  a  revolting  spectacle  ;  but  the  malignant  character 
of  the  deed  was  first  completely  brought  to  light  in  its  consequences.     The  cause  of  public  justice  was  on 
aU  hands  abandoned  and  betrayed. «  A  horde  of  jabbering  sophists,  who,  at  that  time  in  France,  were  striv- 
mg  to  shake  the  foundations  of  aU  principle,  and  to  undermine  every  existing  constitution*  now  that  the 
mighty  of  the  earth  had  broken  into  the  sanctuary  of  national  right,  not  under  the  impulse  of  incendiary 
passions,  but  deliberately  and  systematically,  turned  the  most  respectable  political  ideas  into  ridicule,  without 
fear  or  reserve.     Even  among  the  enlightened  and  upright  of  the  time,  only  a  few  escaped  the  dreadflil  con- 
tagion.   Notwithstanding  that  what  b  purest  in  its  nature  may  be  profaned,  and  what  is  most  wholesome 
may  be  poisoned — notwitiistanding  that  the  fatal  blow  which  the  federal  constitution  of  Europe  had  receiv- 
ed, called  upon  them  the  more  loudly  to  unite,  to  establish  the  foundations  of  the  building  on  a  firmer  basis, 
and  more  vigorously  to  exert  themselves  in  its  defence,  they  either  gave  themselves  up  to  a  comfortless  in- 
credulity in  the  efficacy  of  polidcal  maxims,  or  to  a  systematic  indi&rence.    The  multitude,  misled  by  the 
former,  or  not  sufficiently  warned  against  the  latter,  sunk  every  day  deeper  in  the  bottomless  void,  and  be- 
came more  and  more  accustomed  to  expect  their  law  from  violence,  and  their  salvation  from  chance.     How 
much  this  fatal  habit  of  thinkine  must  have  contributed  to  facilitate  crime,  and  spread  desolation,  when  at 
last  the  evil  days  arrived  when  all  right  was  trampled  under  foot,  the  ruin  of  all  order  conspired,  and  the 
whole  social  machine  disjointed  and  broken,  can  have  escaped  only  the  inconsiderate  observer.*'— ^Gentz's 
FragmenU  upon  the  PMical  Bulance  ofEurope^  p.  76. 
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balance  of  called,  toheiher  of  dividing^  of  rounding^  of  concen' 
gower.  iratingt  of  uniting^  or  of  indemnifying  themselves 
for  other  losses.  A  sort  of  anathema  must  also  be 
pronounced  by  anticipation  against  all  such  as  shall 
project  such  violations  of  right,  or  call  upon  others 
to  assist  them ;  so  that  a  uvely  conviction  may  be 
again  established  in  the  public  mind,  that  when 
princes  and  states  enter  into  combinations  with  one 
another,  their  objects  are  protection  and  defence 
against  common  danger,  never  the  attack  and  inva- 
sion of  the  innocent.'  (Fragments^  cap.  S.)  Whether 
these  precepts  of  this  great  enemy  of  the  late  am* 
bidous  ruler  of  France,  and  advocate  of  those  by 
whom  he  was  overthrown,  were  taken  as  the  guides 
of  that  *'  Congress  of  Powers,"  which  lately  met  for 
the  purposes  of  general  pacification,  we  shall  leave 
to  others  to  determine;  but  thus  much  our  pre- 
sent subject  requires  us  to  state,  that,  without 
a  return  in  good  earnest  to  those  sound  and  salutary 
maxims,  no  durable  peace  is  to  b6  hoped  for  Europe, 
and  no  restoration  of  that  system  oPbalance  by  which 
Europe  was  so  long  distinguished  and  protected. 


Interest  of 
Orcat  Bri- 
tain io  tb« 
Batencing 
System. 


IV.  We  have  still  to  allude,  and  we  can  here  but 
barely  allude,  to  the  great  question,  whether  Britain, 
protected  as  she  is  on  all  sides  by  nature,  ought 
to  consider  it  as  a  necessary  part  of  her  policy  to 
attend  to  the  European  balance  of  power  ?  This  has 
been  considered  as  constituting  a  s^arate  question, 
by  some  who  make  no  doubt  that  the  other  states  of 
Europe  could  not  long  preserve  their  independence  se- 
cure through  any  other  course.    Taking  the  question 
generally,  we  do  not  think  there  is  any  great  difficulty  in 
regard  to  it.  With  the  multitude,  to  be  sure,  it  always 
will  be  popular  to  argue,  that  Britain  stands  in  need  of 
no  other  defence  than  what  the  seas  and  her  invincible 
navy  afford  her,  and  that  all  continental  connexions 
are  useless  or  pernicious.     But  the  argument  from 
the  advantages  of  our  insular  situation  would  not  in 
fiu^t  bear  out  this  conclusion,  even  were  the  seas  and 
the  navy  a  stronger  defence  than  it  is  possible  they 
always  can  be.     Our  commerce  and  our  colonies, 
the  supports  of  that  navy,  render  it  indispensably 
necessary  that  we  should  more  particularly  observe 
some  nations,  and  ally  ourselves  with  others.    These 
great  concerns  make  it,  indeed,  nothing  less  than 
absurd- to  talk  of  our  being  insulated  as  an  empire 
or  state  because  Britain  is  an  island.    And,  with  re- 
gard to  invasion,  it  is  clear,  that  we  could  not  al- 
vmy^  be  as  secure,  and  as  free  from  uneasy  ^prehen- 
sions, in  a  state  of  total  insulation  from  foreign  con- 
nexions, as  with  friends  and  confederates  to  employ 
or  oppose  a  formidable  enemy  on  his  own  confines. 
But  supposing  the  balance  of  power  to  constitute 


a  great  national  object,  the  line  of  conduct  which  Btlanee  of 
that  object  imposes  upon  us  may,  no  doubt,  be     P<*^®**- 
af&cted   by  our  insular   situation.      We  may  on 
some  occasions  allow  other  nations  who  are  more 
exposed  to  danger,  and  who  ought,  on  that  account, 
to  be  more  on  the  alert  to  prevent  encroachments,  to 
take  the  first  measures,  and  bear  the  first  ekpence  of 
resistance.    We  may  watch  and  warn,  and  use  the 
influence  of  our  remonstrances  and  our  counsels, 
without  having  recourse,  except  in  urgent  cases,  to 
the  extremity  of  arms.     It  is  only,  in  a  word,  as  to 
the  application  of  the  general  principle,  and  not  as 
to  its  being  necessary  and  worthy  to  be  entertained, 
that  there  seems  any  fair  room  for  difference  of  opi- 
nion among  British  statesmen.     In  point  of  fact,  all 
our  later  statesmen,  ht>wevcr  difiering  in  other  re- 
spects, have  distinctly  assented  to  the  general  doc- 
trine, that  the  maintaining  a  balance  of  power  was 
an  interest  of  the  highest  importance  to  England. 
The  last  time,  we  believe,  that  this  general  question 
can  be  said  to  have  been  fairly  brought  into  debate, 
and  fully  discussed  in  Parliament,  was  on  occasion  of 
'  the  famous  armament  against  Russia  for  refusing  to  re- 
store Ocazakow  to  the  Porte ;  and  on  that  occasioup 
though  Mr  Fox  and  his  followers  reprobated  the  arma- 
ment in  the  strongest  terms,  they  did  so,  not  because 
they  denied  the  great  principle  to  which  the  minister 
appealed,  as  the  sole  justification  of  the  measure, 
that  the  balance  of  power  was  a  British  concern, 
and  gave  Britain  an  undoubted  interest  to  interfere 
in  the  afiajrs  of  the  Coatinent, — ^not  because  they 
thought  that  Britain  ought  never  to  guard  against 
any  distant  danger ,-*but  because  there  was  no  such 
degree  of  danger  from  the  retention  of  that  city  and 
its  district,'  as  called  upon  this  country  to  interfere 
at  the  risk  of  a  war.  * 

If  there  be  any  certain  medium  between  the  po- 
licy  which   foitain   and   other  countries  ought  to 
observe  with  a  view  to  the  balance  of  power,  we 
do  not  know  that  it  can  be  pointed  out  in  more 
specific  terms  than  in    the   following  passage  of 
one  of  Lord  Bolingbroke's  political  pieces,   with 
which   we  shall    conclude    this   article.      "  Other 
nations  must   watch  over  every  motion    of  their 
neighbours;  penetrate,  if  tliey  can,  every  design; 
foresee  every  minute  event ;  and  take  part,  by  some 
engagement  or  other,  in  almost  every  conjuncture 
that  arises.    But  as  we  cannot  be  easily  nor  sudden- 
ly attacked,  it  may  be  our  interest  to  watch  the  secret 
workings  of  the  several  councils  abroad ;  to  advise 
and  warn  ;  to  abet  and  oppose ;  but  it  never  can  be 
our  true  interest  easily  and  officiously  to  enter  in- 
to action,  much  less  mto  engagements  that  imply 
action  and  expence."    (Idea  of  a  Patriot  King.) 


*  Earl  Grey,  the  only  survivor  of  that  illustrious  group  of  orators  and  statesmen  who  opposed  the  armament, 
repeatedly  and  forcibly  declared  his  adherence  to  the  general  doctrine ;  affirming,  that  though  the  epithets, 
wild  and  romantic,  had  sometimes  been  applied  to  it,  he  nevertheless  considered  the  poorest  peasant  in  England 
as  interested  in  the  preservation  of  the  btuance  of  power ;  and  that  this  country  ought  to  interfere  whenever 
that  balance  appeared  to  be  really  in  danger.  Of  all  those  who  joined  in  this  opposition,  Mr  Burke  was 
the  only  statesman  who  did  so  upon  a  ground,  as  it  appears  to  us,  equally  erroneous  injact  and  principle, 
namely,  tliat  Turkey  never  had,  nor  ought  to  be  taken  into  consideration,  in  any  question  as  to  the  main- 
tenance of  the  balance  of  power  in  Europe. — See  Debates  in  the  House  of  Commons^  29th  March,  and  12th 
April  1791,  and  29th  February,  and  1st  March  1792* 
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Baldingcr      BALDINGER  (Ernest  Godfrey),  a  German 
n  I "    f  P^ysic^^^  ^^  considerable  eminence,  and  the  author 
Gilead.     ^^  ^  great  number  of  medical  publications.     He  was 
bom  nearErfurth,  May  IS,  17^8,  and  was  originally 
destined  for  the  church ;   but    having    acquired  a 
strong  predilection  for  medicine,  his  father  yielded 
to  his  wishes,  and  allowed  him  to  embrace  that  pro- 
fession, and  he  prosecuted  his  studies  with  this  view 
both  at  Erfurth  and  at  Jena.     In  I76I,  he  was  en- 
trusted with    the  superintendence   of   the  military 
hospitals  connected  with  the  Prussian  encampment 
near  Torgau ;  and  he  there  gave  public  lectures  with 
great  applause.     Having  acquired  considerable  ex- 
perience in  arrty  practice,^  by  his  assiduous  atten- 
tion to  the  duties  of  his  office,  he  published,  in  I762, 
a  dissertation  on  the  diseases  of  soldiers,  which  met 
with  so  favourable  a  reception  fVom  the  public,  that 
he  enlarged  the  plan  of  his  work,  and  republished 
it  under  the  title  of  Treatise  on  the  Diseases  that 
prevail  in  Armies,  Langensalz,  8vo,  1774.    It  has 
since  gone  through  another  edition.     In  1763,  he 
was  appointed  professor  of  medicine  at  Gottingen, 
where    he   enjoyed  considerable    reputation.     The 
Landgrave  of  Hesse  Cassel,  Frederic  II.  invited  him 
to  take  yp  his  abode  at  Cassel,  conferring  upon  him 
the  title  of  first  physician  to  his  court,  and  director- 
general  of  all  his  medical  establishments.     He  was 
afterwards  professor  of  the  theory  of  medicine  at 
Jena  ;  and  in  1785,  was  promoted  to  a  professorship 
at  Marpurg,  where  he  died  of  apoplexy  on  the  2d 
of  January  1804. 

His  writings  are  exceedingly  numerous ;  many  of 
them  are  scattered  in  various  collections  and  jour- 
nals ;  but  besides  these,  no  less  than  eighty-four  dis- 
tinct treatises  are  mentioned  as  having  proceeded  from 
his  pen.  He  had  collected  an  extensive  library,  con- 
sisting of  16,000  volumes,  of  which  a  catalogue  was 
published  after  his  death.  His  funeral  oration  was 
pronounced  by  Professor  Creutzer.  He  was  well 
versed  in  botany,  and  has  published  several  works  on 
that  branch  of  natural  history,  of  which  the  prin- 
cipal are  the  following:  Catalogus  Dissertationum 
qtue  medicamentorum  historiam^  Jactay  et  vires  expo- 
nunt.  Altemburgi,  1768.  4to«  On  the  Study  of 
Botany y  and  the  method  of  learning  it,  in  German^ 
Jena,  1770.  4to.  He  was  for  many  years  the  editor 
of  a  periodical  work,  entitled  Magazine  for  Physi" 
ciansy  12mo,  Cleves;  and  afterwards  changed  its  name 
to  the  Nev)  Magazine^  in  8vo,  from  1779  to  1799. 
But  the  principal  work  of  this  kind  which  he  con- 
ducted, was  his  Sylhge  Opusculorum  Selectorum 
Argumenti  Medico* Practici,  being  a  collection  of 
detached  essays  and  dissertations,  which  extended  to 
6  vols.  8vo.  Gottingen,  1766 — 1782. 

His  Litteratura  universa  Materia  Medica^  &c. 
Marpurg,  1793,  8vo,  is  a  work  of  great  labour,  but 
little  discrimination.  He  edited  Earner* s  Lives  of 
Physicians,  in  German.  The  only  other  work  of  his 
deserving  notice,  is  the  Historia  mercurii  et  mer' 
eurialium  medico.  Getting.  2  tom.  8vo.  1783  and 
1785.  (w.) 

BALM  OF  GILEAD.  The  earliest  specifics 
against  personal  injuries  resorted  to  by  mankind,  were 
probably  the  different  parts  of  vegetables  produced 
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in  their  respective  countries;  and  hence  we  find, 
that  most  savages  are  acquainted  with  vulneraries  pre* 
pared  by  the  hand  of  nature,  or  that  they  seek  to  im- 
prove them  from  decoctions  and  infusions  of  roots, 
flowers,  and  leaves.    Among  the  more  precious  sub* 
stances  obtained  from  plants,  applied  as  a  curative  of 
wounds  by  the  ruder  inhabitants  of  the  eastern  cli- 
mates, the  balm  of  Gilead,  or  balsam  of  Mecca, 
has  been  eminently  distinguished  during  many  ages* 
But  although  the  balm  of  Gilead  is  better  known 
from  several  scriptural  allusions,  and  most  esteem* 
ed,  it  is  only  of  secondary   quality  to  the  balsam 
of  Mecca,   for  which   it  is  frequently  substituted, 
and  illustrations'  of  its  nature  and  properties  must 
chiefly  be  derived  from  the  latter.     This  balsam  is  a 
resinous  matter,  exuding,  like  ordinary  resin,  from 
incisions  in  the  bark  of  two  different  vegetables,  at 
least  there  are  apparently  two,  though  the  distinction 
is  not  well  characterized  or  described  by  natural* 
ists,  which  has  excited  .conjectures  that  there  is  on* 
ly  one,  and  that  it  is  subject  to  certain  external 
modifications  from  soil  and  climate.     The  plant  pro- 
ducing the  balsam  of  Mecca,  was  first  ascertained 
by  Forskal  to  belong  to  the  genus  Amyris.    He 
transmitted  one  or  two  specimens  to  Linnseus,  who 
has  characterized  it  as  the  **  Amyris  Opobalsamum^ 
leaves  pinnate,  with  sessile  leaflets,  a  native  of  Ara- 
bia r  while  he  characterizes  the  other  '<  Amyris  Gi" 
leadensisy  leaves  ternate,  very  entire  peduncles,  one 
flowered  lateral,  a  native  of  Abyssinia.*'  But,  to  con* 
sider  it  more  in  detail :  This  plant  grows  to  the  height 
of  fourteen  feet,  flourishing  in  a  hot  climate,  and  in  a 
stony  barren  soil.    In  general  it  is  lower,  and  Mr 
Bruce  describes  a  specimen  five  feet  and  a  half  in 
height,  and  five  inches  across  the  stem  where  thick* 
est.     The  wood  is  white,  light,  and  of  open  tex* 
ture,  covered  with  a  smooth  bark,  reddish  or  of  blu* 
ish  white,  resembling  that  of  a  healthy  standard 
cherry-tree,  green  within,  and  emitting  a  very  fra- 
grant odour.    That  of  the  branches,  whidi  are  very 
flexible  and  resinous,  is  equally  agreeable.     The 
leaves,  which  are  evergreen  and  scanty,  bear  some 
resemblance  to  those  of  rue ;  and  the  flowers,  which 
are  leguminous,  and  of  a  purplish  colour,  resemble 
those  of  the  acacia.      The  fruit  consists  of  small 
pointed  ovoidal  berries,  containing  a  yellowish  fluid 
similar  to  honey,  of  a  bitterish  taste,  and  exhaling  a 
pleasing  perfume,  approaching,  the  odour  of  balm. 
This  plant  is  called  Balessan  in  the  east;  bat  it 
would  require  new  botanical  researches  to  ascertain 
definitely,   and  beyond   dispute,   whether    it  is  of 
different  species,  as  is  most  probable,  and  what  is  its 
real  characters—points  which  we  must  consider  as 
remaining  to  be  established* 

It  has  been  maintained,  that  the  plants  producing 
the  balsam  of  Mecca  are  restricted  to  a  plantation, 
extending  little  more  thau  30  acres,  at  Beder  Hu- 
nein,  a  statioc  for  pilgrims  in  Arabia,  half  way  be- 
tween Mecca  and  Medina.  Yet  it  cannot  be  posi- 
tively affirmed  if  this  be  one  distinct  species ;  that 
Abyssinia,  the  country  ascribed  to  the  other,  is  de- 
prived of  it ;  or  that  the  balm  of  Gilead  grows  in 
Abyssinia  exclusively.  These  are  facts  which  also 
require  elucidation  in  future  botanical  research.  The 
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plantation  belongs  to  a  noble  family  of  Arabs,  of  the 
tribe  Beni  K'oreish,  from  which  Mahomet  origi- 
nated, unless  the  incursions  of  the  Wahabee,  who  in- 
terrupted the  wonted  pilgrimages,  may  have  dispos- 
sessed them. 

The  balsam  flows  from  incisions  in  the  tree,  which 
are  made  with  an  axe,  in  July,  August,  and  the  be- 
ginning of  September,  when  the  circulation  of  the 
sap  is  in  the  greatest  activity ;  and  it  is  received  into 
a  small  earthen  bottle.  Each  day's  produce  is  col- 
lected, and  poured  into  one  of  larger  dimensions ; 
but  the  quantity  obtained  is  very  small,  and  its  col- 
lection tedious  and  troublesome ;  for  the  total  exu- 
dation is  usually  but  three  or  four  drops  in  a  day  ; 
nor  does  the  most  productive  tree  afford  above  sixty. 
Its  scarcity,  therefore,  and  the  difficulty  of  procuring 
it,  have  no  inconsiderable  effect  in  enhancing  its  va- 
lue* .  The  odour  is  at  first  strong  and  pungent,  oc- 
casioning a  sensation  like  that  of  volatile  salts  rashly 
inhaled.  Its  intensity  is  proportioned  to  its  fresh- 
ness and  the  care  it  receives,  for  if  neglected,  and 
exposed  to  the  influence  of  the  air,  the  fragrance 
entirely  decays.  It  is  also  of  a  rough,  acrid,  pungent 
taste.  Originally  the  balsam  is  of  a  light  yellow  co- 
lour, a  little  turbid,  and  of  a  whitish  cast,  which  is 
supposed  to  arise  from  the  globules  of  air  absorb- 
ed along  with  it ;  and  it  dissolves  readily  in  water. 
It  next  acquires  greater  -consistence,  resembling 
honey,  and  becomes  pellucid ;  and  afler  the  lapse  of 
some  years,  grows  of  deeper  yellow,  or  gold  colour, 
when  it  is  fery  tenacious,  and  may  be  drawn  out  in 
threads.  It  is  difficult,  however,  to  obtain  the  bal- 
sam in  a  state  of  purity,  for  several  different  substan- 
ces are  employed  in  its  adut^teration ;  to  detect  which 
various  experiments  are  resorted  to.  If  dropped  in- 
to a  glass  of  clean  water,  it  falls  to  the  bottom  with- 
out rising  again  to  the  surface,  or  if  rcmainiog  still 
on  the  surface,  like  oil  in  a  drop,  it  is  certainly  adul- 
terated. If,  on  the  contrary,  it  spreads  on  the  sur- 
face of  the  water,  diffiising  itself  in  a  thin  pellicle, 
scarcely  visible  to  the  eye,  and  may  be  collected  with 
a  thread  or  a  feather,  it  is  the  pure  and  natural  pro- 
duct. In  this  state  it  wiU  coagulate  in  milk,  but  not 
if  otherwise.  If  pure  it  collects  in  a  globule,  when 
dropped  on  hot  iron ;  if  adulterated  it  runs  and 
spreads  itself  all  around.  The  different  substances 
used  in  the  adulteration  of  this  balsam  are  honey, 
wax,  oil  of  sesamum,  turpentine,  and  ostrich  fat. 
Sweetness  of  taste  betrays  the  honey,  and  its  turbid 
appearance  the  presence  of  wax.  Adulteration  with  oil 
is  detected  by  its  yielding  a  darker  and  grosser  flame 
than  what  issues  from  the  genuine  balsam,  when 
dropped  on  burning  coals*  When  the  consistency 
becomes  too  great,  which  seems  a  consequence  of 
age  and  long  preservation,  fluidity  is  restored  by  the 
simple  application  of  heat. 

Besides  the  balsam  now  descril^ed,  which  is  the 
purest  and  most  valuable  kind,  and  is  called  Opobal- 
lamum,  other  two  of  inferior  quality  are  obtained 
from  the  balessan ;  first,  Carpobalsamum,  which  is 
prepared  by  expression  from  tlie  fruit  when  it  has 
attained  maturity,  and,  if  good,  should  be  ponder- 
ous, of  a  pungent  taste,  /md  balsamic  odour.  Seconds 
ly,  Xylobalsamuro,  which  is  elaborated  from  a  decoc- 
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tion  of  the  twigs.  These  are  collected  in  small  fag-  Balm  of 
gots,  and  sent  to  Venice,  and  the  quality  determining  ^^Gilead. 
them  to  be  the  shoots  of  the  year,  is  said  to  consist 
in  their  being  knotty,  the  bark  red,  the  wood  white, 
resinous,  and  also  exhaling  balsamic  odour.  Various 
impostures  are  likewise  practised  here,  in  substituting 
spurious  compounds  for  the  real  drug ;  and  the  inge-^ 
nuity  of  mankind  in  this  species  of  deception  has 
been  carried  to  such  an  extent,  that  detection  proves 
extremely  difficult. 

Numerous  virtues  are  ascribed  to  the  balm  of  GI- 
lead,  so  numerous,  that  modern  empirics,  availing 
themselves  of  that  credulity  which  characterizes  out; 
nature  in  such  matters,  do  not  hesitate  to  offer  speci- 
fics of  their  own  invention,  under  the  same  name^ 
with  bold  asseverations,  that  the  human  race  will 
there  find  a  palliative  for  most  of  the  evild  with  which 
they  are  afflicted.  Prosper  Alpinus,  one  of  the  older 
naturalists,  ascribes  many  properties  to  the  balsam 
of  Mecca,  esteemed  the  most  precious  of  all  that 
bear  the  appellation  of  balsam,  and  which,  in  ordi- 
nary description,  we  must  consider  synonymous  with 
the  balm  of  "Gilead ;  and  the  modem  Arabs,  Turki-', 
and  Egyptians,  entertain  great  confidence  in  its  effica- 
cy. It  is  a  powerful  vulnerary ;  a  quality  of  which  Ma- 
homet took  advantage,  for  he  affirmed,  that  a  grove  of 
the  trees  sprung  up  from  the  blood  of  his  own  tribe 
killed  in  battle,  the  juice  of  which  cured  tlie  wounds 
of  the  faithful,  however  deadly,  nay,  that  it  recover- 
ed some  of  them  from  death  itself.  Hasselquist  says, 
it  is  useful  as  a  stomachic  in  doses  of  three  grains. 
It  is  also  taken  for  complaints  in  the  breast,  in  fe- 
vers, and  is  applied  for  rheumatism.  Its  repute  as  an 
antiseptic  is  very  great ;  and  it  is  esteemed  so  effec- 
tual an  antidote  against  the  plague,  that  when  tliis 
distemper  makes  its  appearance,  the  Egyptians  take  a 
certain  quantity  daily.  The  balsam  of  Mecca,  how- 
ever, is  principally  used  as  a  cosmetic  by  the  eastern 
females  of  rank :  aflcr  being  kept  in  a  very  warm 
bath,  the  face  and  breast  are  anointed  with  it,  and 
the  same  process  is  continued  every  third  day  during 
a  month.  Oil  of  almonds,  and  other  cosmetics,  are 
then  rubbed  over  the  same  parts,  whereby  the  skin  and 
complexion  are  beautifully  renovated.  Lady  Mary 
Wortley  Montague  relates,  that  she  was  induced  to 
try  the  experiment ;  and  that,  in  consequence,  her 
face  became  swelled  and  red  for  three  days,  during 
which  time,  she  suffered  so  mucli  pain  ajs  to  restrain 
her  from  repeating  the  application.  But  her  com- 
plexion was  greatly  improved,  and  she  adds,  that  the 
ladies  of  Constantinople,  by  whom  it  is  used,  have 
the  finest  bloom  imaginable. 

The  balm  of  Gilead  has  been  celebrated  from  very 
remote  antiquity.  We  have  the  testimony  of  Mo- 
ses, that  it  was  an  article,  of  commerce  in  the  earlier 
periods  of  Jewish  history ;  for  at  the  time  Joseph  was- 
confined  by  his  brethren  in  a  pit,  and  during  their 
deliberations  on  his  fate,  it  is  said,  "  And  they  sat 
down  to  eat  bread ;  and  they  lifted  up  their  eyes 
and  looked,  and  behold  a  company  of  Ishmaelites 
came  from  Giiead,  with  their  camels  bearing  spicery, 
and  baltitp  and  myrrh,  going  to  carry  it  down  to 
Egypt/'  Jeremiah  particularly  alludes  to  the  virtues 
of  the  balm  in  Gilead^    Josephus,  however,  does  not 
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Battu  of   carry  the  knowledge  of  it  so  high,  for  he  obaenre*, 
Gilead.     j|jg  queen  o£  Sl)eba  or  Saba,  "  who  was  inquisitive 
into  philosophy,   and  on  that  and   other  accounts 
was  also  to  be  admired,"  brought  the  «balm  of  Gi- 
lead  as  a  present  to  Solomon,  on  her  visit  to  Je- 
rusalem, about  1000  years  before  the  Christian  era. 
**  They  say  also,  that  we  possess  the  root  of  this 
balsam,  which  our  country  still  bears,   from   that 
woman's  gift."     This  is  not  inconsistent  with   the 
words  of  Jeremiah,  who  probably  flourished  about  400 
years  later;  and  to  reconcile  those  of  Moses  with 
this  account,  some  critics  have  supposed  that  Ju» 
dea  did  not  possess  the  real  balm  of  Gilead  earlier 
than  the  queen  of  Sheba's  gift,  but  an  inferior  kind 
of  balsam,-»4i  fact  not  improbable.    Further,  that, 
what  was  in  highest  esteem  as  the  balm  of  Gilead, 
was  in  truth  tlie  balsam  of  Mecca.     The  best  testi- 
mony of  its  value,  is  its  having  been  the  subject  .of 
royal  donation  aniong  other  rarities  brought  for  the 
acceptance  of  so  illustrious  a  prince  as  Solomon.    It 
appears  from  the  writings  of  the  ancients,  not  far 
from  contemporary  with  Josephus,  that  Judea  was  ge- 
nerally believed  to  be  possessed  of  it  exclusively. 
Pliny   remarks,  **  but  to   all   other  odours  what- 
soever, is  to  be  preferred  that  balsam  which  is  pro- 
duced in  no  other  part  of  the  world  than  the  land  of 
Judea,  and  there  in  two  gardens  only,  both  belong- 
ing to  the  king,  one  not  exceeding  twenty  acres  in 
size,  and  the  second  still  smaller."    Strabo,  however, 
in  the  opinion  of  Mr  Bruce,  ascertained  the  real  place 
of  the  origin  of  the  balsam,  in  ascribing  it  to  that  coun- 
try over  or  near  to  which  die  queen  of  Sheba  reigned. 
*'  Near  to  this,"  he  says,  ''  is  the  most  favoured  land 
of  the  Sabeans,  and  they  are  a  very  great  people. 
Frankincense,  myrrh,  and  cinnamon,  grow  among 
them,  and  i^  the  coast  that  is  about  Saba,    the 
balsam  also."     Whence  Mr  Bruce  observes,  that 
'*  among  the  myrrh-trees^  behind  Asab,  all  along  the 
coast  to  the  Straits  of  Babelmandel,  is  its  native 
country.     It  grows  to  a  tree  above  fourteen  feet 
high  spontaneously,  and  without  culture,  like  the 
myrrh,  the  cofiPee,  and  fVankincense-tree ;  they  are 
all  equally  the  wood  of  the  country,  and  occasion- 
ally cut  down  for  fuel."     Diodorus  Siculus  likewise 
affirms  that  this  balsam  grew  in  a  valley  of  Arabia 
Felix.    But  Mr  Bruce,  who  has  investigated  the  sub- 
ject with  considerable  care,  supposes  that  it  was  to- 
wards the  era  of  Pliny  that  it  received  its  name  of 
Bahamum  Judaicumy  or  balm  of  Gilead ;  and  thence 
became  an  article  of  commerce  and  fiscal  revenue, 
which  might  probably  operate  as  a  discouragement 
to  bringing  it  from  Arabia ;  as  also  that  it  might  be 
prohibited  as  contraband.    Some  centuries  later  than 
the  time  of*  those  ancient  authors,  we  see  that  it  was 
known  in  Arabia,  and  perhaps  in  the  place  now  most 
celebrated  for  it.   A  traveller  who  assumes  the  name 
of  Ali  Bey,  in  a  very  recent  work,  says,  that  there  is 
no  balsam  made  at  Mecca ;  that,  on  the  contrary,  it  is 
very  scarce,  and  is  obtained  principally  in  the  territory 
of  Medina ;  as  also  that  it  was  called  behan.  As  the  re- 
pute of  the  balsam  of  Mecca  rose,  the  balm  of  Gilead 
disappeai:ed,  though  in  the  era  of  Galen,  who  flourished 
in  the  second  century,  and  travelled  into  Syria  and 
Palestine  purposely  to  obtain  a  knowledge  of  thitf  sub* 
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Stance,  it  grew  in  Jericho,  and  many  other  parts  of    Balm  of 
the  Holy  Land.  The  cause  of  its  total  decay  has  been  ^  ^«^ 
ascribed,  not  without  reason,  to  the  royal  attention  ^ 
being  withdrawn  from  it  by  the  distractions  of  the 
country.     In  more  recent  times,  its  naturalization 
seems  to  have  been  attempted  in  Egypt ;  for  Prosper 
Alpinus  relates,  that  forty  plants  were  brou^t  fmm 
Arabia  by  a  governor  of  Cairo,  to  the  garden  there : 
ten  remamed  when  Belon  travelled  in  £gypt»  nearly 
250  years  ago ;  but  whether  from  not  agreeing  with 
the  African  soil  or  otherwise,  only  one  existed  m  last 
century,  and  now  there  spears  to  be  none. 

The  balsam  of  Mecca  has  always  been  deemed  s 
substance  of  the  greatest  value.  When  Selim^ 
Emperor  of  the  Turks,  reduced  Arabia  and  Egypt 
under  his  dominion  in  the  year  1516,  he  exacted  a 
tribute  of  three  pounds  weight  of  it  yearly,  which 
continues  to  be  sent  to  Constantinople  to  this  day. 
Besides  this,  part  of  the  governor  of  Cairo's  appoint- 
ments include  a  right  to  receive  a  pound  of  balsam ; 
the  like  quantity  was  due  to  an  officer  who  conduct- 
ed the  caravan  of  pilgrims  to  Mecca ;  and  half  a 
pound  to  the  Pacha  of  Damascus,  who  superintends 
tlie  whole  pilgrimage. 

Notwithstanding  the  celebrity  of  this  plant,  Mr 
Bruce  denies  that  it  had  ever  been  seen  by  the  an- 
cients, by  whom  he  probably  means  the  Romans,  as 
their  descriptions  are  sa  various  and  discordant. 
Prosper  Alpinus,  who  lived  in  the  sixteenth  century, 
does  not  seem  to  know  the  real  class  to  which  it  be- 
longs, and  even  within  these  few  years  M.  Duplessy^ 
who  has  paid  much  attention  to  the  exudations  of  ve- 

fetables,  is  apparently  not  aware  of  its  having  been 
giured  by  Bruce,  and  also  more  recently  by  Dr 
Woodville.  Such  uncertainties  of  old  excited  a  vio- 
lent dispute  between  the  inhabitants  of  Rome  and 
Venice — whether  the  drug  used  in  a  medicinal  com- 
pound was  truly  the  balm  of  Gileadi  and  the  point  be- 
ing referred  to  the  Pope,  his  Holiness  directed  that  in- 
formation should  be  obtained  in  Egypt,  in  consequence 
of  which  he  decided  in  favour  of  the  Venetiails. 

The  balsam  of  Mecca  is  not  tbe  only  one  possessing 
exclusive  medicinal  properties,  though  it  is,  perhaps, 
more  eminently  distinguished  by  them.  Sixteen  bal- 
samic plants  of  the  same  genus  are  enumerated  by 
botanists,  each  exhibiting  some  peculiarity ;  and  the 
balsam  o£  Tolu,  obtained  from  the  incisions  of  a  shrub 
growing  in  some  of  the  South  American  provinces, 
is  thought  to  approach  the  nearest  to  the  virtues  of  the 
former.  It  is  highly  aromatic,  a  powerful  antiseptic,' 
and  not  less  efficacious  as  a  vulnerary.  It  is  also 
very  rare  and  difficult  to  be  procured,  which  has  in- 
duced impostors  to  ofler  adulterations  or  counterfeits 
under  its  name.  That  which  is  particularly  substi- 
tuted is  the  balsam  of  Peru,  the  product  of  another 
tree,  and  can  be  obtained  in  abundance  either  from 
incisions  or  decoction  of  the  different  parts.  The 
secretions  of  these  plants,  however,  are  neither  in« 
variably  odoriferous  nor  salutary ;  the  balsam  of  Car- 
thagena  exhales  iEi  penetrating  disagreeable  smell; 
and  there  is  a  low  evergreen  shrub,  a  native  of  North 
Carolina  and  the  Bahama  Islands,  producing  a  fruit 
which  is  deadly  poison,  and  a  balsam  as  black  gB 
ink.  (s.) 
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SalHe.        BALTIC  SEA.    The  denomination  of  the  Baltic, 

^  ^^^^"^^  applied  to  the  inland  sea  which  Forms  the  subject  of  this 

'  article,  is  first  found  in  the  work  of  Adam  of  Bremen, 

who  was  canon  of  that  city  at  the  close  of  the  eleventh 

century,  entitled  Choroeraphia  Scandinavia.    The 

Kame.  etymology  of  Uits  name  has  given  rise  to  many  con- 
jectures. The  Swedes  derive  it  from  the  Scandina- 
vian word  BatU^  a  girdle,  because  its  waters  encircle 
the  land  \  the  Prussians  from  the  Sclavonian  or  Let- 
tonian  word  BaU^  white,  from  its  being  frozen  part 
of  the  year,  or  from  BaUwf  one  of  their  kings ;  and 
by  others  it  is  derived  from  Baltea^  the  name  of  an 
island  mentioned  by  Pytheas,  a  merchant  of  Mar- 
seilles, who,  in  the  second  or  third  century  before 
tfie  Christian  era,  is  supposed  to  have  sailed  as  far 
north  as  this  sea.  In  Uie  countries  which  bound  it, 
its  ancient  name  was  Variatzkoie  Morh  or  the  Sea  of 
*  Variaghi ;  by  the  modern  Russians  it  is  called  Bal' 

iiskoi  Mor^ ;  and  by  the  Swedes,  DaneSi  and  Ger- 
mans, the  East  Sea^ 

Oen^^ral  Oe-     ^'  '^®  Baltic  is  entered  from  the  British  or  North- 
scription.      em  Ocean  by  the  Scagerac,  Cattegat,   Sound,  and 
Great    and    Little   Belts.     The  Scagerac  extends 
from  the  Naze  of  Norway  and  the  north-west  point 
of  Jutland,  to  the  Gulf  of  Gottenburgh  and  north 
ScageiBc     point  of  Jutland,  or  Scagen  Point,  better  known  to 
English  seamen  by  the  name  of  the  Scaw.     The  nar- 
rowest part'  of  the  Scagerac  is  19  leagues.    The 
Cattegat.     Cattegat  extends  from  Gottenburgh  and  the  Scagen 
Point,  to  the  Sound  and  Belts.     The  greatest  depth 
^of  the  Cattegat  is  35  fathoms ;  the  depth  decreases 
AodimL        as  it  approaches  the  Sound.  The  Sound  is  the  chan- 
nel between  the  coast  of  Sweden  and  the  islanid  of 
Zealand.   A  mass  of  rocks  on  the  Swedish  shore,  dis« 
tinguislies  its  entrance  from  the  Cattegat;  its  termina- 
tion is  between  Falsterbo  in  Sweden,  and  Cape  Stevens 
in  Zealand.  Its  narrowest  part  is  between  filsineur  and 
Helsingborg,  where,  measured  on  the  ice,  it  is  2840 
yards.    Between  Copenhagen  and  Landscrona,  it  is 
between  six  and  seven  leagues  across.     Its  greatest 
depth,  where  narrowest,  is  19  fathoms.    Towards  the 
Danish  shore,  at  the  entrance  of  the  Sound  from  the 
Cattegat,  it^  depth  is  16  fathoms ;  near  Copenhagen, 
not  more  than  four  fathoms.     Near  the  Swedish . 
shore,  there  is  a  gradual  accumulation  of  sand. ,  The 
iireatBelt.  Great  Belt,  between  the  islands  of  Zealand  and  Fu- 
nen,  is  between  seven  and  eight  leaeues  broad,  at  its 
broadest  place,  between  Corsoer  m  Zealand,  and 
Nyborg  in  Funen«    The  little  island  Sprogoe  lies 
.  nearly  in  the  middle  of  it.    The  coasts  are,  in  gene- 
ral, low  and  sandy ;  the  greatest  depth  is  22  fathoms, 
little  Belt  The  Little  Belt,  between  Funen  and  the  coast  of 
Jutland,  is,  in  its  greatestl)readth,  about  seven  miles, 
and,  where  narrowest,  about  three  quarters  of  a  mile. 
In  general,  the  shores  are  little  elevated.    Its  great- 
est depth  is  27  fathoms. 
Estent  of        The  Baltic  extends  240  leagues  from  Tomeo  to 
tbe  Baltic  the  island  of  Wollin,  on  the  coast  of  Pomerania. 
Its  north  extremity  is  situate  in  the  latitude  of  65, 
51,  and  its  southern  extremity  in  53,  SO.     It  goes 
first  in  an  easterly  direction  as  &r  as  Memd,  a 
length  of  300  miles,  with  a  mean  breadth  of  140. 
It  Men  goes  north  to  the  Aland  isles,  a  length  of 
(iQlf  of       360  miles,  with  a  mean  breadth  of  70.   Its  nmhem 
Botiinis;    portion  forms  the  Gulf  of  Bothnia,  which  js  150 
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leagues  in  length.  Its  greatest  breadth  is  l6S  miles.  Baltic 
The  archipelago  of  Aland  lies  at  its  entrance  fVom  ^•^•y*^^ 
the  Baltic,  and  forms  three  channels  between  the 
coast  of  Sweden  and  these  islands.  The  breadth  of 
the  channel  is  between  eight  and  nine  leagues;  This 
is  called  the  Sea  of  Aland  by  the  Swedes.  The 
space  between  Aland  and  the  coast  of  Finland  is 
£lled  with  numerous  islands,  among  which  are  two 
channels.  Tlie  lower  part  of  the  Gulf,  from  Aland 
to  Umeo,  is  called  by  the  Swedes  the  Sea  of  Both- 
nia. Between  Umeo  and  Wasa,  the  channel  is  first 
narrowed  by  a  number  of  rocky  islands,  forming  a 
strait  eight  or  nine  leagues  wide.  From  hence  the 
Gulf  widens  very  considerably,  and  to  its  head  is 
called  by  the  Swedes  the  Gulf  of  Bothnia.  Its  great- 
est ascertained  depth  is  50  fathoms.  On  the  east, 
the  Baltic  forms  the  Gulf  of  Finland,  which  is  80  of  Finland, 
leagues  long,  and  from  11  to  22  broad.  Its  entrance 
is  between  Spinthamer  Point  in  Esthbnia,  and  Han- 
gce  Head  in  Finland.  Its  greatest  depth  is  60  fa- 
thoms, which,  in  some  places,  decreases  to  five  fa- 
thoms. A  great  number  of  rocky  islands,  and  reefs, 
many  of  them  level  with  the  water,  render  the  navi- 
gation of  this  sea  extremely  dangerous. 

The  general  depth  of  the  Baltic  is  60  fathoms;  Depth  of  the 
but,  towards  its  south-east  extremity,  and  nearly  Baltic 
in  the  middle,  are  two  spots,  with  110  and  115  fa- 
thoms of  water.  From  the  east  mouth  of  the  Sound 
to  Bornholm,  the  depth  varies  from  9  to  30  fathoms ; 
from  thence  to  Stockholm  from  15  to  50 ;  a  little 
south  of  Lindo  it  is  60;  and  among  the  Aland 
islands  from  60  to  110. 

It  was  long  a  generally  received  opinion,  that  the  Level  of  iit 
waters  of  the  B^ic  were  considerably  more  elevat-  Waten  with 
ed  than  those  of  the  German  Ocean,  and  that  they  ^J^^  ** 
w^re  gradually  diminishing.   The  first  opinion  seems 
to  have  rested  entirely  on  the  fact  of  a  constant  cur- 
rent setting  out  of  the  Baltic.     To  this  it  is  ascribed 
by  Vice-  Admiral  Nordenancker,  who  was  President 
of  the  Swedish  Academy  in  179^*    In  a  paper  pub- 
lished in  their  Transactions^  he  maintains  that,  from 
observations  made  at  different  periods,  tbe  height  of 
the  waters  of  the  Baltic  was  diminishing  at  the  rate 
of  about  four  and  a  half  lines  annually.     Celsius,  a 
learned  Swede,  towards  the  middle  of  the  last  cen- 
tury, advances  the  same  hypothesis,  and,  from  obser- 
vations made  on  the  coasts  of  the  Baltic,  he  estimat- 
ed the  diminution  at  45  inches  in  every  hundred 
years.    This  hypothesis  was  supported  by  Linnseus, 
who  founded  on  it  a  theory  of  the  earth ;  but  the 
chief  facts  brought  forward  in  support  of  this  opi- 
nion, vi^.  marks  on  several  rocks  in  the  Gulf  of  Both- 
nia, and  the  remains  of  vessels  found  at  considerable 
distances  from  the  present  shores,  by  no  means  war- 
rant it.    M.  Otto,  in  his  physical  observations  on 
this  6ea,lias  suggested  another  theory  to  account  for 
its  apparent  decrease.    He  supposes  that*  instead  of  . 
really  subsiding,  it  may  be  only  shilling  its  position, 
and  gaining  in  one  quarter  what  it  loses  in  another; 
and  uiis  he  ascribes  to  the  large  and  rapid  rivers 
which  carry  along  with  them  an  immense  quantity  of 
earth  and  sand ;  and  thus  the  beds  at  their,  mouths 
are  raised,  and  their  banks  extended  towards  the  sea.  proved. 
But  recent  observations  made  at  the  locks  of  the  ca- 
nal of  Holstein  prove,  that  the  levels  of  the  "Baltic 
and  the  ocean  are  at  present  generally  the  same,  and 
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that  the  trifling  differences  which  maybe  occasionally 
observedi  are  owing  to  accidental  and  temporary  causes. 
Hence  we  may  infer,  that  the  constant  current  setting 
out  of  the  Baltic,  is  solely  owing  to  the  abundance  of 
the  waters  which  it  receives  from  its  rivers. 
Tidcf*  It  is  generally  believed  that  there  are  no  tides  in 

the*  Baltic.     This,  however,  is  not  strictly  correct. 
There  are  sensible  .tides   in  the    Scagerac  ;   they 
begin  to  diminish  in  the  Cattegat ;  are  very  trifling 
in  the  Sound  and  Belts ;  and  in  the  Baltic,  properly 
so  called,  are  scarcely,  if  at  all,  perceptible.     There 
Iirepilar     qre,  however,  irregular  variations  in  the  level  of  the 
Variations,  waters  of  the  Baltic,  which  bear  some  resemblance 
to  tides.     These  elevations  generally  occur  in  au« 
tumn,  when  the  weather  threatens  rain ;  they  last 
sometimes  a  few  days,  sometimes  several  weeks.  The 
maximum  rise  is  three  feet  and  a  half,  and  the  low 
shores  ;ire  occasionally  inundated.     They  also  ren- 
der the  fresh- water  lakes,  which  communicate  with, 
the  sea,  brackish.    In  the  Gulf  of  Bothnia,  the  fall 
of  the  waters  is  usually  succeeded  by  north  winds  ; 
whereas,  near  Stockholm,  these  winds  usually  follow 
the  elevation.     M.  Kraft,  who  was  Professor  of  Ex- 
perimental Philosophy  in  the  Imperial  Academy  of 
Sciences  at  Petersburgh,  in  his  treatise  on  the  in- 
undations of  the   Neva  at  the  autumnal   equinox, 
observes,  that  three  or  fotir  days  before  or  after 
the  full  or  new  moon,  a  violent  north-west  wind 
drives  the  waters  of  the  Northern  Ocean,  during  the 
influx  of  the  tide,  into  the  Baltic,  and  is  accompa- 
nied, or  immediately  succeeded,  by  a  south  wind  in 
that  sea  and  the  Gulf  of  Finland.     By  Schultens,  a 
learned  Swede,  who  paid  particular  attention  to  the 
physical  geography  of  the  Baltic,  the  irregular  ele- 
vations of  this  sea  are  attributed  to  the  state  of  the 
atmosphere.     He  observed,  that  when  the  waters  «re 
about  to  rise,  the  barometer  falls,  and  when  they  are 
about  to  fall,  it  rises.  Hence  he  inferred,  that  the  un- 
equal pressure  of  the  atmosphere  on  diflerent  por- 
tions of  the  water,  deranged  the  level  of  the  waters. 
The  difference  between  the  greatest  and  the  least 
rise  in  the  barometer  m  the  northern  parts  of  Europe  ^ 
is  two  and  a  half  inches,  which  answers  to  three  and 
a  half  feet  of  water,  or  the  difference  of  the  elevation 
of  the  waters  at  their  extremes. 
Superior         Iq  the  Sound  there  are  superior  and  inferior  cur- 
J?^'°^f"®' rents.  ,  These  were  first  observed  by  some  English- 
men, who,  being  in  a  boat  in  the  middle  of  the  dian- 
nel,  found  that  they  drifted  towards  the  Cattegat ; 
but,  having  let  down  a  loaded  bucket  to  the  depth, 
of  four  or  five  fathoms,  the  boat  became  stationary ; 
and  when  the  bucket  was  sunk  deeper,  the  boat  drift- 
ed against  the  superficial  current.    The  general  cur- 
rents of  the  Baltic  are  strong,  and  are  evidently  oc- 
casioned by  the  vast  number  of  rivers  and  streams 
that  pour  their  waters  into  it,  many  of  which^  espe- 
cially towards  the  north,  rise  thrice  in  the  course  of 
the  year.     At  the  north  extremity  of  the  island  of 
Bornholm,  a  violent  agitation  of  the  waters,  or  kind 
of  whirlpool,  called  by  the  Swedes  Mah-quem^  or 
the  grinding-mill,  is  occasioned  by  the  current  rush- 
ing over  a  circular,  cluster  of  sunken  rock^.    The 
waves  of  the  Baltic  arc  short  and  broken,  in  conse- 
quence of  sudden  changes  of  wind,  irregular  depths, 
and  strong  currents. 
MtKcts.      The  waters  of  this  sea  are  not  nearly  so  salt  aa 
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those  of  the  ocean ;  and  when  the  wind  blows  strong 
from  the  north,  they  become  so  fresh  as  to  be  fit  for 
drinking  or  cooking  meat.  The  decree  of  their  salt- 
ness  varies  in  diflerent  parts,  and  m  the  same  parts 
according  to  the  season,  or  wind.  According  to 
•Bergman,  in  his  Pht/siced  Geography y  near  the  south 
coast  of  Norway,  at  the  entrance  of  the  Scagerac, 
the  waters  contain  from  -j^th  to  fth  part  of  their 
weight  of  salt :  in  the  Cattegat  -^^th ;  in  the  Baltic 
.-y^th ;  and  in  the  Gulf  of  Bothnia  from  ^th  to 
3^th.  The  south-west  and  west  winds  augmeot  the 
saltness,  by  introddking  the  waters  of  the  ocean  ;  in 
the  summer,  it  requires  300  tons  of  the  water  of  the 
Gulf  of  Bothnia  to  produce  one  ton  of  salt,  but  ia 
the  winter,  only  50  tons ;  this  difference  is  caused  by 
congelation,  and  by  less  fresh  water  flowing  into  it. 

The  analysis  of  three  pounds  of  water  taken  ap  Analyiis 
firom  the  British  Sea,  on  the  coast  of  East  Frizeland,  ^  '^  W4 
and  the  same  quantity  from  near  Rostock  in  the*^*** 
Baltic,  gave 
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The  following  are  the  results  of  some  experiments 
made  by  Dr  Thomson  on  the  specific  gravity  of  the 
water  in  the  Firth  of  Forth,  the  Baltic  oS  Tuna*- 
bergh,  the  Sound,  and  off  the  Scaw  Point ;  and  also 
on  the  comparative  weight  of  salt,  obtained  from 
1000  grains  of  each  of  the  waters  evaporated. 

Specific      Weight  of 
gravity.  Salt. 

Water  of  the  Firth  of  Forth      1 .02900  S5.6 

Baltic  oS'Tunabergh  1.00476  7.4 

Sound        .         -       1.00701  11.2: 

Scaw         -       -         1.02037  SZ.(^ 

In  the  salt  obtained  from  the  water  off  the  Scai^ 
he  found 

Muriat  of  soda  •  55.7 

Sulphat  of  magnesia        -        25. 
Muriat  of  magnesia         -        19.3 
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Wilcke  ascertained  that  the  specific  gravity  of  the 
water  of  the  Baltic  was  much  influenced  by  the  wind* 
When  the  wind  was  at  East,  it  was      1.0039 

—  West        -        1.0067 

—  N.  W.      -        1.0098 
Storm  at  West        -        1.0118 

There  is  great  difference  in  the  temperature  inTenpenK 
different  parts  of  the  Baltic.  The  general  tempera-  ^^* 
ture  of  the  Gulf  of  Bothnia  in  July  is  from  48  to 
56j  but  it  is  sometimes  heated  to  70;  the  medium  of 
the  thermometer  throughout  the  year  at  Uleoborgh, 
is  29 ;  at  Stockholm,  the  medium  is  42}.  Near  the 
land  in  the  Gulf  of  Bothnia,  in  the  month  of  July, 
the  temperature  of  the  atmosphere  was  observed  to 
be  68,  while  the  temperature  of  the  surface  of  the 
water  was  65;  and  in  October,  the  temperatures 
were  respectively  39  and  46.    In  the  Sound,  in  the 
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month  of  August,  the  temperature  of  the  atmosphere 
was  70 ;  on  the  surface  of  the  water  68 ;  and  at 
three  fathoms  66.  On  the  10th  of  October  181S» 
Dr  Thomson  found  the  teqiperature  of  the  Sound  to 
Vkn  be  54.  The  Scagerac  and  Gulf  of  Norway  are 
Ttnob  open  to  navigation  all  the  winter,  whereas  several 
portions  of  the  Baltic  are  covered  with  ice  in  a  very 
moderate  degree  of  cold ;  generally  the  bays  and  chan- 
nels are  encumbered  with  ice  at  the  latter  end  of  De« 
cember.  The  waters  towards  the  heads  of  the 
Gulfii  of  Bothnia  and  Finland  are  first  frozen,  and 
the  ice  being  conveyed  by  the  currents  to  the  south, 
the  masses  of  it  are  by  the  increasing  cold  united 
into  vast  fields,  which  become  stationary  on  the  west 
towards  Stockholm,  and  in  the  east  towards  the 
Islands  of  Dagce  and  (£seK  In  the  southern  parts 
of  the  sea,  the  ice  begins  to  break  up  in  April,  but 
the  Gulf  of  Bothnia  and  Finland  often  continue 
dosed  till  May.  The  rigour  of  the  clinmte  in  the 
Baltic  is  supposed  to  be  considerably  diminished  by 
the  clearing  of  the  forests  and  the  progress  of  culti- 
vation ;  at  least  more  intense  and  longer  continued 
colds,  as  well  as  greater  extent  and  solidity  of  ice, 
are  recorded  during  the  fourteenth  and  fifteenth  cen- 
turies, than  what  have  happened  latterly. 
Wmk  The  winds  are  extremely  variable  m  the  Baltic, 
but  they  blow  most  conunonly  ft'om  the  east  in  the 
spring,  and  from  the  west  in  autumn ;  calms  are  sel- 
dom experienced,  except  in  the  middle  of  summer. 

Meria  of  IL  There  ishistorical  evidence,  that  the  herring  fish- 
fkeBihici  ery  was  a  branch  of  national  industry  in  die  Sound. 
as  early  as  the  year  1168;  *  and  in  1389,  Philip  de 
Meiieres  says,  that  such  vast  shoals  of  herrings  crowd- 
ed into  the  Sound,  that  40,000  boats,  with  six  to  ten 
men  each,  were  employed  in  the  fishery,  besides 
900  large  vessels,  in  which  the  herrings  were  salted. 
In  the  Gulfs  of  Flensborgh  and  Slie,  besides  what 
are  consumed  fresh,  1000  tons  salted  are  at  present 
annually  exported  to  Copenhagen  and  Germany; 
and,  according  to  the  registers  of  the  custom-house 
at  Dalborgh,  on  the  south  shore  cf  the  Gulf  of 
Limfiord,  this  city  exported  yearly,  from  1720  to 
1730,  above  23,000  tons,  but  from  1754  to  1765, 
the  exportation  had  fallen  to  about  8000  tons.  In 
the  year  1748,  the  herring  first  appeared  in  shoals  in 
the  Gulf  of  Gottenburgh ;  at  first  they  arrived  in 
August  and  September,  but  gradually  later,  and  at 
present  not  till  November  or  December.  In  1752, 
there  were  1000  tons  taken ;  in  1753,'  2000  tons ;  in 
I76l,  100,000  tons;  from  1790  to  1796,  nearly 
2,000,000  tons  were  salted,  and  it  was  estimated  Uiat 
from  50,000  to  100,000  tons  were  consumed  fresh. 
jiOebvil  Pilchards  abound  in  the  Gulfs  of  Bothnia  and  Fin- 
^aheiy.  laad,  into  the  bays  of  which  they  arrive  in  shoals  in 
spring  and  autumn.  The  pilchard  fisheiy  is  one  of  the 
most  important  branches  of  industry  to  the  inhabi- 


tants on  both  sides  of  the  Gulf  of  Bothnia.  As  soon  Baltic 
as  the  ice  breaks  up,  upwards  pf  200  families,  with  ^'^'W^^ 
their  children  and  servants,  transport  themselves  to 
the  rocks  and  islets  that  line  the  coast,  where  they 
remain  fishing  to  the  end  of  autumn.  The  annual 
produce  of  ail  the  pilchard  fisheries  is  estimated 
at  300«000  tons  at  least,  which  are  entirely  consum- 
ed in  the  Baltic. 

Salmon  ascend  the  rivers  from  April  to  June,  ac-  Salmon 
cording  as  thev  are  free  from  ice.  On  the  south,  they  t'wbery. 
abound  most  m  the  Oder,  Vistula,  Duna,  and  Nar- 
rowa;  on  the  north,  in  the  Motala,  Dalccarlia,  Uleo, 
Kemi,  Tomeo,  and  Koymcn.  Salmon  trout  is  taken 
in  some  bays  of  the  Baltic.  In  the  middle  of  the 
river  Kemi  is  a  small  Island,  where  an  annual  sal- 
mon  fair  is  held.  The  salmon  fisheries  of  Sweden 
are  veiy  considerable  both  in  the  Cattegat  and  the 
Gulf  of  Bothnia :  from  20,000  to  25,000  tons  are 
salted  annually. 

Whales  very  rarely  enter  the  Baltic.  The  com-  Whales  vU 
mon  porpoise  is  the  only  one  of  the  lesser  species  Seali. 
of  cetaceous  animals  that  lives  habitually  in  this  sea; 
and  at  Middlefart,  in  Funen,.  is  a  company,  which 
enjoy  the  exclusive  privilege  of  taking  it.  There 
are  two  varieties  of  the  common  seal,  both  of  which 
are  hunted,  in  March  and  April,  for  their  oil,  bv  the 
peasants  of  the  isle  of  Gothland,  and  of  the  islands 
m  the  Gulb  of  Bothnia  and  Finland. 

III.  The  coast  of  the  Baltic,  including  under  that  Coasts,  Ac 
appellation  the  Scagerac,  the  Cattegat,  the  Sound,  of  the  Bal- 
and  the  Belts,  as  well  as  Baltic  Proper,  may  be  re-^'^* 
garded  as  commencing  on  the  north  side  at  the 
Naze  of  Norway.  This  is  the  extremity  of  a 
rocky  peninsula  joined  to  the  main  by  a  narrow 
isthmus ;  it  is  surrounded  by  rocks,  of  which  those 
named  the  Bishop  and  Clerks,  five  miles  to  the 
south  of  the  Naze,  are  most  dangerous  to  navi- 
gators. From  the  Naze  to  the  East,  the  shore  bNorw^a 
formed  of  elevated  barren  and.  dreary  rocks.  The  Shores, 
principal  rivers  of  Norway,  which  fall  into  the 
Scagerac  and  Cattegat,  are  the  Glommen,  the 
Laugen,  the  Louen,  the  Dranunen,  the  Mandal,  and 
the  Nid.  At  the  distance  of  five  miles  from  the 
Naze  is  the  town  of  Mandal,  situate  on  the  river  of 
that  name  ;  from  this  place  is  exported  a  consider- 
able quantity  of  smoked  and  salted  salmon,  esteem- 
ed the  best  m  Norway.  About  15  miles  to  the  east 
of  this  is  Christiansand,  which  has  a  good  roadstead, 
besides  the  advantage  of  the  little  river  Torvedal, 
to  the  east  of  the  town  ;  it  exports  timber,  salt,  fish, 
and  iron.  Arendal,  the  most  sepure  and  capacious 
harbour  in  Norway,  formed  by  the  Sound  between 
the  Island  of  Fleckeroe  and  the  Main,  succeeds.  On 
the  river  Louen,  is  the  town  of'Laurwig,  which  ex- 
ports a  great  deal  of  iron  from  the  founderies  in 
its  neighbourhood.     The  Gulf  of  Christiana   lies 


*  ''In  the  year  1238,  the  inhaibitaats  of  Gothia  (Sweden)  and  Frise  were  prevented,  by  their  fear  of 
the  Tartars,  from  sending,  as  usual,  their  ships  to  the  herring  fishing  on  the  coast  of  England  ;  and  as  there 
was  no  exportation,  40  or  50  of  these  fish  were  sold  for  a  shilling.  (Matthew  Paris,  page  396.)  It  is 
whimsical  enough,  that  the  orders  of  a  Mogul  Khan,  who  reigned  on  the  borders  of  China,  should  have 
lowered  the  price  of  herrings  in  the  English  market."*— Gibbon's  Roman  Empire^  Vol.  XI.  p.  422.     Not& 
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gome  leagues  to  the  east  of  it.  Tliis  Gulf  runs  up 
into  the  land  20  leagues,  and  divides  into  several 
branches;  the  entrance  to  it  is  pointed  out  by  the 
island  of  Fserdar,  on  which  there  is  a  light.  The  town 
of  Christiana  stands  at  the  top  of  the  Gulf;  its  port 
will  admit  the  largest  vessels,  there  being  from  SO  to 
40  feet  water  close  to  the  quay ;  its  exports  are  fir 
planks  and  raflers,  pitch,  tar,  soap,  iron,  copper,  and 
alum  ;  they  generally  amount  to  L.  100,000  annual- 
ly ;  the  timber  constituting  four-fifths.  There  are 
several  little  villages  on  the  Gulf,  where  vessels  load 
witli  timber.  To  the  east  of  it  is  a  deep  inlet,  call- 
ed Swinesund,  which  separates  Norway  and  Sweden; 
it  consists  of  two  basins,  the  outer  of  which  commu- 
nicates with  the  inner  by  a  yery  narrow  strait.  On 
the  inner  basin,  and  at  the  mouth  of  a  small  river,  is 
Fredericshall,  the  commerce  of  which  consists  prin- 
cipally in  the  export  of  planks,  sawed  by  36  mills 
on  the  river. 

The  Swedish  shores  of  the  Scagerac  and  Catte- 
gat  are  high,  with  a  most  rugged  and  dreary  appear- 
ance, particularly  near  Marstrand,  where  the  shore 
is  lined  with  steep  rocks  projecting  into  the  sea. 
The  coast  of  Schonen  forms  a  striking  contrast  to 
the  shores  of  the  Scagerac  and  Cattegat,  being 
nearly  level  and  free  from  rocks.  The  Swedish  coast 
from  Bleshinghar  to  the  Gulf  of  Bothnia  is  lined 
with  Islands  and  rocks,  and  broken  into  a  great 
number  of  gulfs  and  bays.  Both  shores  oi'  the 
Gulf  of  Bothnia  are  rugged  and  broken ;  that  of 
Sweden,  in  particuiftr,  forms  an  alpine  ridge.  The 
first  river  in  Sweden,  towards  its  western  limit,  is 
the  Gotha,  which  empties  itself  into  the  Cattegat  by 
two  branches  surrounding  the  island  of  Hysingen. 
This  river,  and  the  Motala,  which  fiUls  into  the 
Bay  of  Browick  at  Nordkoeping,  are  the  only  rivers  of 
consequence  in  the  southern  provinces  of  Sweden. 
Between  the  provinces  of  Scedermanland  and  Upland 
is  the  lake  Mselar,  which  communicates  widi  the 
Baltic  at  Stockholm  by  two  currents  called  the  north 
und  south ;  its  elevation  is  six  feet  above  the  Baltic. 
The  river  Dahl,  or  great  river  of  Dalecarlia,  the 
Umeo,  Torneo,  and  several  others,  which  rise  in  the 
mountains  of  Lapland  and  Norway,  fall  into  the  Gulf 
of  Bothnia ;  the  northernmost  are  subject  to  three 
inundations  annually,  tlie  first  in  March  or  April, 
when  the  snow  on  the  low  ground  melts ;  the  second 
towards  the  end  of  May,  when  the  snow  meits  on 
the  more  elevated  grounds  ;  and  the  last  towards  the 
end  of  summer,  when  the  thaw  has  reached  the  high 
lands,  and  dissolved  the  glaciers.  The  first  com- 
mercial port  of  Sweden  of  any  note  is  Uddevalla,  a 
staple  town  ;  its  exports  are  iron,  planks,  and  her- 
rings. The  town  of  Marstrand,  on  an  island  of  the 
same  name,  succeeds ;  it  is  also  a  staple,  and  its  in- 
habitants are  engaged  in  the  herring-fishery,  and  in 
supplying  provisions  to  the  vessels  that  run  in  for 
shelter;  these  exceed  300  annually.  The  Paternosters 
are  dangerous  rocks,  some  miles  north  of  Marstrand. 
On  the  southern  branch  of  the  Gotha,  some  leagues 
firom  the  sea,  is  the  city  of  Gottenburgh ;  the  port  is 
seldom  closed  by  tlie  ice,  and  is  enable  of  receiving 
the  largest  ships ;  the  harbour  is  about  one-fourth  of 
a  mile  m  breadth,  and  is  formed  by  two  chains  of 
rocks. 


Before  the  entrance  of  the  Godia  is  the  island  of '  B^<i<^ 
Wingo^,  with  a  very  high  light^house*  The  south  ^"^^v*^^^ 
point  of  the  bay  of  Skelder  is  formed  of  a  mass  of 
rocks,  lying  at  the  entrance  of  the  Sound,  named 
Kullen  ;  this  mass  projects  fm*  into  the  sea,  and  on 
the  highest  point,  SOO  feet  above  the  sea,  is  a  fire 
tower.  On  the  Swedish  shore  of  the  Sound  are  se- 
veral  villages  of  little  consequence.  Helsingburgh,  Helni^ 
which  is  the  usual  crossingwplace  to  Elsineur,  is  the  hor^ 
only  one  deserving  of  notice.  Four  leagues  to  the 
southward  is  Landscrona>  a  small  and  ill-sheltered 
port,  with  20  feet  water ;  it  is  a  staple  town.  The 
next  port  is  Malmoe,  which  has  a  considerable  trade, 
though  its  harbour  is  not  capable  of  receiving  ves- 
sels of  any  considerable  burden.  To  the  south  are 
Skaoor  and  t  alsterbo»  on  the  peninsular  point,  which 
forms  the'  entrance  of  the  Sound  from  the  Baltic* 
Close  to  the  latter  is  afire  tower,  to  direct  vessels  clear 
of  a  large  reef,  which  runs  off  from  the  point.  The  first 
Swedish  ports  on  the  Baltic  of  any  consc'quence  are 
Christianstad  and  Carlshamn ;  tlie  first  is  situated 
on  tlie  Helge,  which  empties  itself  into  a  gulf  that 
separates  the  provinces  of  Schonen  and  Blekingen^ ; 
the  latter  has  40  trading  vessels  engaged  in  foreign 
voyages  ;  its  principal  export  is  potash,  which  is  es- 
teemed of  superior  quality.  They  are  both  staple 
towns.  The  principal  part  of  the  town  of  Carlscrona  Cariscron 
is  built  on  the  Island  of  Trosoe ;  the  rest  of  it  on  se- 
veral rocky  islets  joined  to  the  main  by  bridges.  It 
is  a  staple  town,  and  has  about  40  vessels  employed 
in  foreign  trade  ;  the  port  is  capable  of  holding  100 
sail  of  the  line ;  on  oi^  of  the  iskmds  is  a  dock  for 
four  sail  of  the  line.  Carlscrona  is  the  principal  sta- 
tion  of  the  Swedish  navy.  The  Strait  of  Calmar, 
which  is  from  two  to  three  leagues  broad,  separates 
the  mainland  from  the  Island  of  CEland.  Near  the 
middle  of  the  strait  stands  the  town  ot  Calmar,  which, 
though  not  a  staple,  has  a  considerable  trade,  and 
vessels  from  100  to  800  tons  belonging  to  it.  North 
of  Calmar  are  several  small  towns  on  the  coast,  one 
of  which,  Westerwic,  has  some  shipbuilding.  In 
£ast  Gothland,  the  province  which  lies  to  the  north 
of  Smaland  on  the  Baltic  are  two  considerable  g«df^, 
Sloetbacken  and  Browick.  On  the  river  Motala, 
which  falls  into  the  latter,  stands  the  staple  town  of 
Nordkoeping,  from  which  are  exported  considerable 
quantities  of  iron,  -in>n-cannon,  and  copper,  though 
its  port  can  recetipe  vessels  only  of  light  burdem 
From  SOO  to  400  ohter  it  annually ;  80  or  40  trading 
vessels  belong  to  h.  North  of  the  entrance  of  a 
iSound,  which  communicates  with  lake  Mselar  by  a 
canal,  is  Landsort  Island,  where  is  a  light,  and  from 
whence  ships  take  pilots  for  Stockholm. 

Stockholm  is  buik  on  seven  or  eight  islands  and  Slockbofaa. 
peninsulas,  at  the  entrance  of  Lake  Mcelar;  the 
channel  is  12  leagues  long,  very  winding,  and  ter« 
minates  in  a  basin  capable  of  holding  1000  ships. 
The  largest  island,  on  which  the  city  stands,  forms 
two  channels,  through  whidi  the  waters  of  the  lake 
rush  out  with  great  impetuosity. 

The  only  ports  of  any  consequence  in  the  pro- 
vince of  Upland,  are  Grislehamn,  opposite  the  islands 
of  Aland,  where  travellers  embark  or  take  sledge  for 
Abo,  and  CErcgrund«  on  an  island  in  the  channel  of 
Aland,  from  which  the  iron  from  the  founderies  of 
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Baltic  Danemora  is  exported  :  formerly  it  went  chiefly  to 
England,  where  it  was  converted  into  steel.  From 
Gefle,  a  staple  town  on  botii  sides  of  a  river  of  the 
same  name,  are  exported  considerable  quantities  of 
iron,  planks,  tar,  and  potash ;  its  imports  are  corn 
and  salt.  The  smaller  islands  in  the  Baltic,  belong- 
ing  to  Sweden,  have  already  been  noticed;  besides 
them  there  areHuen,  (Eland,  and  Gottiand.  Huen 
lies  in  the  Sound,  four  miles  from  Landscrona,  three 
from  the  nearest  point  of  Sweden,  and  four  from 
the  nearest  point  aSp  Zealand;  it  is  about  six  miles  in 
circumlerence;  CEland  is  separated  from  the  coast 
of  East  Gothland  by  the  Strait  of  Calmar ;  the  east 
coast  of  the  island  is  bold  and  clear,  but  the  west  is 
dangerous  for  mariners.  Between  (Eland  and  a  group 
of  rocks,  is  the  southern  channel  into  the  Strait  of 
Calmar.  Nearly  in  the  middle  of  the  strait  is  a  rock, 
almost  perpendicular,  240  feet  high,  surrounded  by 
reefii.  Gottiand,  which  is  18  leagues  from  the  near- 
est point  of  Sweden,  and  about  the  same  distance 
from  Courland,  is  20  leagues  long,  and  seven  at  its 
greatest  breadth.  The  shore  o£  it,  in  some  places,  is 
nearly  perpendicular,  in  other  places,  it  ascends  gra- 
duidly*  Wisby,  the  capital,  is  builf  on  the  west 
coast;  at  present  its  port  can  receive  only  a  few 
small  vessels.  Slitehamn,  on  the  east  of  the  island, 
is  one  of  the  best  {>orts  in  the  Baltic,  and  is  defended 
by  the  fort  of  Carlsbelt. 

The  coasts,  rivers,  gulfs,  and  principal  commer- 
cial ports  of  the  south  and  east  of  the  Baltic,  arc 
next  to  be  described ;  and,  beginning  at  the  entrance 
from  the  German  Ocean,  those  of  Denmark  first 
present  themselves.  The  north  point  of  Jutland,  in 
the  Scaw,  is  surrounded  by  a  reef  several  leagues  in 
extent,  and  on  its  extremity  is  a  light-house,  64  feet 
above  the  level  of  the  sea.  The  north  and  east 
coasts  of  this  peninsula  are  generally  low ;  the  north- 
em  extremity  is  composed  of  sands,  which  are  often 
conveyed  by  whirlwinds  to  a  great  distance,  and  do 
considerable  damage.  In  order  to  fix  them,  a  variety 
of  plants,  particularly  the  Elymusarenarius^  sea  lime- 
grass,  are  sown.  The  east  coasts  of  Sleswick  and  Hol- 

Gutfi  and    stein  descend  gently  to  the  sea.    On  all  these  coasts 

Bays.  there  are  numerous  gulfs  and  ba3rs ;  the  first  towards 

the  north,  is  theLimfiord,  winch  nearly  divides  the  pe- 
ninsula of  Jutland,  being  separated  from  the  German 
Ocean  only  by  a  sandy  isthnius,  three  or  fi^ur  miles 
bread ;  another  arm  oif  it  advances  southward  to  the 
town  of  Wybourgfa,  a  length  of  about  80  or  90  miles; 
its  entrance  is  two  miles  wide,  but  afterwards  it  be- 
comes greatly  wider;  sands  that  very  sensibly  in- 
crease, and  masses  of  granite,  obstruct  its  entrance. 
In  Jutland,  there  are  also  the  Gulfs  of  Mariager, 
and  Randers,  and  several  bays.  In  Sleswick,  on 
the  Baltic  side,  are  the  Guln  of  Colding,  Flens- 
borgh,  and  Slie,  which  resembles  a  great  river,  and 
Ekernefiord;  in  Holstein  are  the  Gulfs  of  Kiel, 
which  separatos  this  province  from  Sleswick,  and  of 
Lubec,  and  the  bay  of  Colbergh.  The  Guden  is  the 
chief  river  in  Jutland,  which  falls  into  the  Baltic, 
at  the  Gulf  of  Randers,  after  a  course  of  40  miles ; 
its  navigation  has  been  recently  improved. 

Forts*  Prom  the  Scaw  to  the  entrance  of  the  Gulf  of 

Limfiord,  there  are  only  small  towns,  chiefly  inha^ 

-^  bited  by  fishermen  and  pilots.    On  the  north  shore 


of  the  entrance  of  Limfiord  is  the  fort' of  Hals» 
where  vessels,  of  too  great  depth  to  ascend  higher, 
discharge  their  cargoes;  on  the  south  shore,  four 
leagues  and  a  half  from  the  sea,  is  Aalborg,  tlie  chief 
town  of  Jutland.  It  possesses  considerable  com- 
merce, its  exports  being  com,  cattle,  and  fish,  and 
60  or  70  trading  vessels  belonging  to  it.  Frederica, 
which  stands  on  a  promontory  at  the  entrance  of  the 
Little  Belt,  has  an  inconvenient  and  badly  sheltered 

?ort;  the  merchant-vessels  passing  through  the 
attle  Belt  pay  toll  here.  Colding,  at  the  head  of 
the  -gulf  of  the  same  name,  which  separates  Jutland 
and  Sleswick,  is  a  commercial  town,  and  has  a  port 
of  two  nules  in  ciftuit,  and  of  depth  for  the  largest 
vessels.  The  trade  of  Sleswick,  which  stands  at 
the  head  of  the  gulf  of  Slie^  has  much  declined : 
the  entrance  to  its  port  being  filled  up  with  sand,  a 
canal  has  been  cut  into  it. 

Of  the  Danish  islands,  Zealand  is  the  principal ; 
its  length  is  24  leagues,  its  breadth  varies  from  20 
to  14 ;  the  Gulf  of  Isefiord,  divided  into  two  branches, 
penetrates  the  north  side  of  it ;  at  the  entrance  to 
which  there  is  nine  feet  water,  but  it  deepens  with- 
in to  seven  fathoms.  The  most  remarkable  river 
in  Zealand  is  the  Nesaa,  which  nearly  traverses  it, 
and  enters  the  Baltic.  Elsineur,  on  the  narrowest 
part  of  the  Sound,  has  only  a  roadstead;  here  the 
duties  of  the  Sound  are  paid.  The  origin  of  these 
duties  may  be  traced  to  the  middle-ages,  when  they 
were  established  by  tlie  sovereigns  of  Denmark  for 
the  support  of  light-houses,  and  the  protection  of 
the  navigation  of  the  Baltic  from  pirates.  These 
duties  vary  from  450,000  to  600,000  rix-dollars  an- 
nually. The  mails  and  passage-boats  cross  the 
Sound  from  Elsineur  to  Helsinburgh. 

Copenhagen  is  built  partly  on  the  mainland,  and 
partly  on  the  island  of  Amak,  which  is  separated 
from  it  by  a  narrow  channel,  crossed. by  two  bridges. 
The  port  between  Amak  and  the  main,  is  one  of  the 
best  m  the  Baltic,  botli  by  nature  and  art.  Within 
are  basins  capable  of  holding  500i»sail,  but  the  eil- 
trance  admits  but  one  ship  at  a  time.  There  are 
two  royal  dock-yards  constructed  on  islands,  where 
every  ship  has  her  particular  magazine ;  the  dry-dock 
is  constructed  of  wood,  and  requires  20  hours  to 
pump  it  oilt,  which  is  done  by  horses.  Copenhagen 
is  a  free  port,  and  for  a  long  time  was  the  only  one 
in  Denmark  which  enjoyed  the  privDege  of  import- 
ing the  {M'oduce  of  Iceland,  Greenland,  India,  China, 
and  America ;  and,  even  yet,  the  principal  returns 
from  these  countries  are  made  to  it. 

Mfeen  island  is  separated  from  the  south-east  end  of 
Zealand  by  Ulfsund,  a  narrow  strait ;  it  is  about  five 
leagues  long,  and  from  one  to  three  broaiH  It  ex- 
ports 15,000  tons  of  com.  Samsce, .  midway  between 
Zealand  and  Jutland,  is  ne^  five  leagues  long,  and  is 
formed  of  two  peninsulas,  the  largest  of  whicn  is  five 
miles  broad.  The  other  islands  belonging  to  the 
government  c^  Zealand  are  of  little  consequence. 
Saltholm,  in  the  Sound,  may,  however,  be  particu* 
larized ;  it  is  four  miles  long,  and  two  broad ;  almost 
covered  by  the  sea  in  winter,  but  in  summer  afibrda 
good  pasturage ;  firom  it  are  exported  to  the  capital, 
marble,  firee8tone,'and  lime. 

Funen,  the  second  of  the  Danish  islands  in  extent| 
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IB  l6  leagues  lon^,  and  11  broad.  The  Gulf  of 
Odenzee  runs  considerably  into  it^  on  the  north-east. 
At  the  head  of  it  stands  the  town  of  Odenzee,  the  ca- 
pital. Ftom  twenty  to  thirty  trading  vessels  belong  to 
It.  At  Nyborg,  on  the  Great  Belt,  a  duty  is  paid 
by  all  merchant  vessels  passing  through ;  it  is  also 
the  usual  crossing-place  to  Zealand,  and  has  a  good 
port,  and  about  as  many  vessels  belonging  to  it  a« 
Odenzee.  The  island  of  Funen  exports  corn,  and, 
in  the  year  1799,-  there  belonged  to  it  fifly-seven 
vessels  above  20  tons ;  containing  8522  tons,  with 
109  men.  From  Rudkaebing,  the  only  town  on 
Langland,  an  island  between  Funen  and  Zealand, 
corn,  salted  meat,  hides,  honey,  and  wax  are  ex- 
ported. 

Laaland,  the  third  of  the  Danish  islands  in  size, 
is  11  leagues  long,  and  from  six  to  eight  broad. 
Considerable  portions  of  its  coast  are  so  low  as  to  be 
inundated  during  the  irregular  elevations  of  the  sea. 
The  feathers  of  aquatic  birds  and  corn  are  its  princi- 
pal exports.  From  this  island  Falster  is  separated 
by  Guldborg  Sound,  and  from  Mseen  by  Grensund.  It 
is  eight  leagues  long,  and  from  one  to  four  broad.  It 
exports  corn  and  fruit.  In  the  year  17999  there 
were  in  the  bailiwick  of  Laaland  and  Falster  four- 
teen vessels,  of  460  tons  and  40  men.  In  the  go- 
vernment of  Jutland,  are  the  Islands  of  Lessee  and 
Anholt,  in  the  Cattegat ;  the  latter  is  surrounded  by 
dangerous  banks. 

Bomholm|s  an  island  about  seven  leagues  and  a 
half  from  the  coast  of  Sweden,  and  upwards  of  17 
from  the  island  of  Rugen  ;  it  is  eight  leagues  long, 
and  five  and  a  half  broad.  Its  shores  are  composed 
ef  steep  rocks,  surrounded  by  dangerous  reefs. 
The  principal  imports  are  coffee,  sugar,  and  to- 
bacco ;  the  principal  exports  are  salted  cod,  com, 
poultry,  and  clay  for  the  porcelain  manufactory 
of  Copenhagen,  and  freestone  for  its  public  build- 
ings. The  centre  of  commerce  is  at  Ronne,  near  the 
middle  of  the  west  side  of  the  Island.  In  1 800,  this  . 
place  employed  60  vessels  and  150  boats,  diiefly  in 
the  fisheries. 

The  first  shore  on  the  south  of  the  Baltic  is 
that  of  Holstein,  the  principal  port-town  of  which 
is  Kiel,  a  place  of  considerable  commerce.  The 
territory  of  Lubec  succeeds.  The  city  of  Lubec  is 
situate  on  the  Trave,  five  leagues  from  its  mouth. 
Its  commerce  is  chiefly  transit,  and  on  commission, 
drawing  from  Russia,  Sweden,  and  Denmark,  their 
raw  commodities,  and  supplying  them  with  wines, 
silks,  cloth,  hardware,  and  colonial  goods.  It  admits 
vessels  of  from  150  to  200  tons.  In  1802  it  had  from 
70  to  80  merchant  vessels,  and  the  same  year  1368 
entered,  and  1234  cleared  out.  Travemunde,  on  the 
mouth  of  the  Trave,  about  nine  miles  from  Lubec,  is 
the  port  where  vessels  destined  to  and  from  Lubec 
take  their  station.  The  Trave,  near  Lubec,  is  join- 
ed by  the  Wakenitz,  which,  issuing  from  Uie  Lake 
of  Ratzeburgh,  thus  facilitates  the  water  comiliu- 
nication  between  Lubec  and  the  interior. 

On  passing  the  Trave,  the  duchy  of  Mecklenburgh 
is  entered.  Wismar,  a  bay  within  the  isle  of  Pocl, 
and  Rostock,  on  the  leh  bank  of  the  Wamaw,  three 
leagues  from  its  mouth,  are  the  principal  commercial 
places  in  Mecklenburgh.    The  exports  from  the  lat- 


ter are  com,  hemp,  flax,  hops,  wax,  butter,  honey,     Baltic, 
cattle,  apples,  and  feathers.  ^"^ 

The  coast  of  Pomerania  exhibits  the  effects  of  the  Coast  of 
constant  action  of  the  waters  of  the  Baltic.  On  the  Pomerania. 
west,  the  peninsula  of  Dars,  and  the  Island  of  Zingst, 
form  the  basin  called  des  Dars,  which  has  six  feet 
depth.  The  Strait  of  Gellen,  farther  east,  separates 
the  Island  of  Rugen  from  the  main.  This  strait  varies 
in  breadth  from  fourteen  miles  to  one  and  a  quarter ; 
the  eastern  entrance,  called  the  Bodden,  is  navigable 
for  the  largest  vessels ;  but  in  the  narrows  there  is 
but  three  or  four  fathoms ;  and  the  sand  accumulates 
so  fast  here,  as<  to  require  a  toll  on  all  vessels  passing 
through  it,  to  defray  the  expence  of  clearing  it* 

The  Gulf  of  Dantzic  lies  beyond  the  eastern  limits  Proiwai 
of  Pomerania,  the  western  extremity  of  which,  called  Cowti. 
the  Gulf  of  Putzic,'  is  formed  by  a  curved  tongue  of 
land.  On  the  coast  of  Prussia  are  the  two  renuurk- 
able  basins  called  the  Fresch-Haff  and  Curish-HaC 
The  waters  of  both  are  fresh,  bemg  supplied  from 
the  rivers  of  Poland,  and  each  communicates  with 
the  Baltic  by  a  single  strait.  Th'e  Fresch  Haff, 
which,  besides  three  branches  of  the  Vistula,  receives 
the  rivers  of  Elbing,  the  Passarge,  and  the  Pregel,  is 
16  or  17  leagues  long,  and  from  ^ne  to  five  broad. 
The  communication  of  this  basin  with  the  Baltic  has 
changed  several  times,  and  the  present  passage,  near 
Pillau,  was  formed  by  a  great  storm  in  1500;  its 
depth  is  from  13  to  16  feet.  The  tongue  of  land  call- 
ed the  Fresch -Nehrung,  which  separatesit  from  the  Bal» 
tic,  commences  near  Dantzic,  and  runs  east  about  19 
leagues ;  its  breadth  varies  from  one  to  three  leagues. 
The  Curish-Haff,  or  Seaof  theCure8,apeopleof  Cour* 
land,  is  19  leagues  long,  and  from  one  to  three  broad. 
Its  depth  is  very  irregular,  and  there  are  many  sand- 
banks in  it.  Near  the  upper  end  there  is  no  current^ 
but  in  the  other  parts  the  currents  are  very  rapid. 
It  communicates  with  the  Baltic  by  a  channel  near 
Memel  3200  feet  wide,  and  from  11  to  13  feet  deep. 
The  spit  of  land  which  separates  it  from  the  Baltic, 
called  the  Curish-Nehrung,  is  about  80  miles  long, 
in  some  places  three  miles  broadi  but  in  other  places 
is  so  very  narrow,  that  the  waves  of  the  Baltic  wash 
over  it  into  the  basui.  Its  surface,  which  is  princi- 
pally sand,  continually  changes,  by  the  fury  of  the 
wi^ds.  From  its  ancient  name  Mendonierai,  or  pro- 
montory of  Pines,  it  was  probaby  covered  with  those 
trees.  It  is  inhabitedonly  by  fishermen  and  pilots,  whose 
dwellings  are  not  unfrequently  overwhelmed  by  the 
sand.  It  is  frequented  by  immense  numbers  of  crows 
and  hawks,  the  former  of  which  supply  food  to  the 
inhabitants,  and  the  tithe  of  them  forms  part  of  the 
revenue  of  the  pastor. 

The  whole  coast  of  Prussia  and  Courland  is  low, 
sandy,  and  covered  with  pebbles;  the  latter,  how- 
ever, has  calcareous  clifis,  which  seem  to  run  under 
water  to  the  Island  of  Gottland.  The  Gulf  of  Livo-  Qulf  of  Li« 
nia,  or  Riga,  has  Domes-ness  for  its  southern  limit  }^oni^ 
between  which  and  the  Swaverort  is  the  entrance, 
eight  leagues  wide ;  but  from  Domes-ness  a  sand- 
bank runs  off,  and  a  reef  from  Swaverort.  The  coast 
of  Livonia,  and  the  islands  off  it,  are  in  general 
higher  than  those  of  Courland,  and  are  composed  of 
sand,  gravel,  and  calcareous  strata.     Entering  the 

Gulf  of  Finland,  on  the  south  side,  is  the  bay  of 
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Roggenwic,  inclosed  by  iBlandi.  *  The  whole  of 
the  coast  of  Finland  is  naked,  stony,  lined  with  rocks 
and  islets,  and  nearly  bare  of  vegetation. 

The  principal  rivers  of  Prussia  that  flow  into  the 
Baltic  are  the  Oder  and  the  Vistula.  The  Oder, 
after  dividing  into  four  principal  branches,  near  the 
frontiers  of  Poroerania,  again  flow§  in  one  stream 
near  Stettin,  and  falls  into  the  Gros-Haff.  Between 
the  Oder  and  the  Vistula  several  lesser  rivers  empty 
themselves ;  they  are  generally  navigable,  and  form 
ports  at  their  mouths.  Three  of  the  branches  of  the 
Vistula  empty  themselves  into  the  Fresch  HafT,  and 
the  fourth,  which  alone  retains  its  original  name,  falls 
into  the  Gulf  of  Dantzic  at '  Weixelmuude.  The 
Pregel,  which  is  deeper  than  the  Fresch  Haff,  into 
which  it  falls,  is  navigated  by  vessels  of  considerable 
burden.  The  Elbing  issues  from  Lake  Dramsen, 
andy  as  has  been  alreaidy  noticed,  (alls  into  the  Fresch 
Haff.  The  Niemen,  below  Tilsit,  separates  into  two 
branches,  one  running  to  the  south-west,  and  the 
other  to  the  north-west;  thus  both  subdivide,  and 
fall  into  the  Curish-Haff  near  Memel ;  the  Dange, 
which  gives  a  port  to  Memel;  has  a  short  course,  but 
is  wide  and  deep. 

Stralsund  is  the  first  commercial  port  on  the  Po- 
meranian shore  of  the  Baltic.  Its  harbour  is  inclosed 
by  jetties,  but  its  access  is  dangerous  and  di£Bcult; 
on  account  of  sand-banks.  It  has  a  considerable  ex- 
port trade  in  brandy,  starch,  and  linens.  Stettin, 
on  the  Oder,  succeeds.  Vessels  of  moderate  burden 
go  up  to  it,  but  large  ones  discharge  at  Swincmund, 
on  the  channel  into  the  Gros-Haf^^  which  separates 
the  Islands  of  Usedom  and  Wollin.  Between  the  years 
1787  And  1796,  the  annual  or  whole  exports  were 
3714  tons.  The  imports  are  manufactured  goods  from 
England,  salt*  wines,  and  fruits  from  France^  &c,  and 
linseed  from  Russia.  About  I6O  vessels,  manned  by 
1000  seamen,  belong  to  it.  From  Politz,  near  the 
mouth  of  the  Oder,  are  exported  several  thousand 
bushels  of  hops,  chiefly  to  Sweden. 

The  principal  islands  off  the  coast  of  Pomerania 
are  Rugen,  Usedom,  Ruden,  and  Wollin.  Rugen  is 
separated  from  the  mainland  by  the  Strait  of  Gellen. 
It  is  of  a  very  irregular  shape,  and  consists  of  the 
Island  Proper,  and  three  peninsulas.  It  is  supposed 
to  contain  142,000  acres.  Two  of  the  peninsulas 
terminate  in  promontories,  composed  of  chalky  cltfi, 
one  of  which  is  430  feet  high.  There  is  no  port  on 
the  island,  but  from  the  roads  are  exported  herrings, 
cattle,  com,  and  salted  geese.  The  coasts  are  very 
dangerous,  scarcely  a  year  passing  in  which  several 
vessels  are  not  stranded,  and  several  ancient  regula- 
tions are  still  in  force  respecting  the  assistance  which 
the  inhabitants  are  bound  to  give  in  case  of  ship- 
wrecks. The  islands  of  Usedom,  Ruden,  and  Wol- 
lin, are  formed  by  the*  alluvium  of  the  Peene  and  the 
Oder ;  they  are  very  low,  and  in  general  sandy. 

Dantzic  is  the  pnncipal  commercial  place  in  Prus- 
sian Poland.  It  18  situate  on  the  western  branch  of 
the  Vistula,  five  miles  from  its  mouth,  and  at  the  con- 
fluence of  the  rivulets  Motlau  and  Radaune.  These 
form  its  port,  to  which  there  is  an  entrance  by  a 
canal  giving  a  new  channel  to  the  Vistula,  the  old 
one  being  choked  up.  Dantzic  has  long  justly  been 
considered  as  one  of  the  principal  granaries  of  Eu- 
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rope.  Its  annual  exports  of  com  average  about 
700,000  tons.  Its  other  exports  are  timl^r,  beer, 
brandy,  horse-hair,  hogs'-bristles,  feathers,  wool, 
amber,  honey,  wax,  lirfcw,  masts  of  ships,  cork- 
wood, hemp  and  flax,  potash,  salt,  tar,  skins,  fruits, 
&c.  Its  imports  are  English  manufactures,  and  Lon- 
don porter,  herrings,  fruits,  lead,  coffee,  tea,  sugar, 
indigo,  wines,  &c. 

Pillau,  whence  there  is  a  considerable  export  of  PiUan. 
timber,  stands  on  a  peninsula  washed  by  the  Fresch* 
Haff  on  one  side,  and  the  Baltic  on  the  other.    From 
Koningsbergh,  on  an  island  at  the  mouth  of  the  Pregel,  Komnsf- 
are  exported  nearly  the  same  articles  as  from  Dant-  bei^b. 
zic,  in  between  6OO  and  700  vessels  annually.    From 
Elbing,  at  the  mouth  of  the  river  of  the  same  name,  Elbtag. 
com,  starch,   linseed-oil,  soap,  cordage,  sail-cloth, 
saltpetre,  potash,  and  timber,  are  exported  in  be- 
tween 300  and  400  vessels  annually.   The  port  of 
M'emel,(  formerly  the  mouth  of  the  river  Dange,  is  McmeL 
liable  to  be  encumbered  with  mud ;  its  clHcf  exports 
are,  ship-timber,  masts,  linseed  of  a  superior  quality, 
hemp,  flax,  hides  and  tallow. 

The  first  Russian  river  of  consequence  that  falls  Rmsian 
into  the  Baltic  is  the  Western  Dwina.    It  is  navigable  Rivers  in 
from  its  source  to  within  a  few  miles  of  Riga,  where  Conrland 
ridges  of  rocks  form  fourteen  falls.   These,  however^^      ®* 
do  not  prevent  the  floating  down  of  immense  quan- 
tities of  timber.  It  is  frozen  from  the  end  of  Novem- 
ber to  the  beginning  of  April.    It  separates  Courland 
from  Livonia,  and,  a(\er  a  course  of  180  leagues,  falls 
into  the  gulf  of  Livonia  before  Riga.    The  Narrowa, 
which  is  Uie  only  outlet  of  Lakes  Peipus  and  Plaskoff, 
falls  into  the  Gulf  of  Finland  at  Narva,  but  its  navi- 
gation is  obstmcted  half  a-lcague  above  that  town  by 
a  fall.     The  Neva,  which  issues  from  Lake  Ladoga, 
empties  itself  by  several  branches  at  Petersburgh, 
above  which  it  is  from  1 50  to  200  fathoms  broad.  It '  ' 

Is  shallow,  and  is  frozen  from  the  end  of  October  to 
the  end  of  April.     The  principal  rivers  in  Finland  in  Finland, 
are  the  Wuoxen,  which  falls  into  Lake  Ladoga; 
the    Kymene,   into  the   Gulf  of  Finland ;  and   the 
Kumo,  Uleo,  Kemi,  and  Tomeo,  which  fall  into  the 
Gulf  of  Bothnia,  at  the  towns  of  their  respective 
names.    In  Courland,  Russia  has  only  two  ports  of  Poris  in 
any  commercial  consequence,  Liebau  and  Windau.  Courland, 
FronMie  former,  on  a  river  of  the  same  name,  in  the 
vear  1800,  111  vessels  cleared  out,  and  113  entered 
It;  and  the  value  of  its  export  %as  1,065,700  rubles, 
and  of  its  imports  620,000.     Riga  and  Pemau  swe 
the  principal  ports  in  Livonia.    Riga  is  one  of  the  Riga* 
most  conmiercial  cities  of  the  Baltic,  and  the  second  in  LiTonla. 
of  Russia  in  this  respect.   Its  port  can  only  receive 
small  vessels,  large  ones  being  obliged  to  lie  in  the 
roads.    The  exports  consist  of  corn,  hemp,  flax,  ship- 
timber,  pitch,  potash,  hides,  tallow,  iron,  &g.     The 
imports  are  woollen  and  cotton  goods,  hardware, 
wines,  oils,  and  spirits,  and  colonial  produce. 

Though  the  entrance  to  Revel  is  through  danger-  Revel, 
ous  shoals,  and  it  stands  on  a  river  whicli  affords  lit- 
tle or  no  intercourse  with  the  interior,  yet  its  com- 
merce is  considerable.    Its  exports  and  imports  are 
neatly  the  same  as  Riga. 

Petersburgh  is  built  on  both  sides  of  the  Neva,  peters, 
and  on  several  islands.    The  mouth  of  the  river  being  burgb.  , 
choked  by  sand,  there  are  only  from  seven  to  eleven 
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Bailie,    feet  water  ever  it,  accerding  ai  the  wind  blows  firom 

'the  east  or  west.    With  easterly  winds,  the  river 

often  falls  three  or  four  feet  below  its  general  level ; 

<  whereas  westerly  winds  wnetimes  raise  it  from  ten 

to  fifteen  feet.    Loadeoships,  of  any  considerable 

burden,  cannot,  therefore,  approach  the  city  within 

four  miles.    The  principal  exports  are,  iron,  hemp, 

flax,  cordage,  tallow,  hides,  linseed-oil,    hemp  and 

flax-seed,  planks  and  rafters,  leather,  soap,  candles, 

wax  and  honey,  fish,  caviar,  tobacco,  rhubarb,  tea, 

^isinglass,  feathers,  linen,  and  furs.      The  principal 

imports  are  English   cotton  manufactures,  French 

wines,  colours,  cofiee,  sugar,  drugs,  &c. 

Cronstadt,  the  principal  station  of  the  Russian 
fleet,  is  built  on  a  little  island  on  the  Gulf  of  Peters- 
burgh,  four  leagues  below  the  city,  the  same  distance 
from  Ingria,  and  nine  leagues  ft*om  Finland.  The 
channel  to  the  capital  is  between  this  place  and  the 
coast  of  Ingria.  Its  navigable  breadth  is  three  quar- 
ters of  a  mile,  its  depth  u>ur  fathoms.  The  chiuincl 
between  Cronstadt  and  the  coast  of  Finland  has  only 
five  feet  water.  Cronstadt  has  three  havens,  two  for 
ships  of  war,  and  one  for  merchant  vessels.  The  dry- 
docks,  which  communicate  with  the  sea  by  a 
canal,  require  nine  days  to  empty  them.  The  prin- 
cipal man  of  war's  port  has  space  for  30  sail  of  the 
line. 

The  first  commercial  port  in  Finland  is  Wyborgh, 
built  on  a  peninsula  in  a  gulf  of  the  same  name.  It 
exports  com,  butter,  tallow,  fish,  fish-oil,  salted  pro- 
visions, timber,  tar,  and  hops.  In  1793,  the  value  of 
the  exports  was  1S4>832  rubles,  and  of  the  imports 
120,000.  Helsingfors,  the  best  port  in  Finland  for 
large  ships,  is  on  a  bay,  and  opposite  to  it  is  Svea- 
borg,  the  Gibraltar  of  the  north*  It  occupies  seven 
Mands,  and  has  two  basins  for  repairing  ships  of  the 
line  and  smaller  vessels.  At  the  entrance  of  the 
Gulf  of  Bothnia,  on  a  peninsula,  stands  Abo.  Ves- 
sels drawing  nine  or  ten  feet  go  up  to  the  town. 
While  it  belonged  to  Sweden,  it  was  a  staple  town, 
with  some  trade  to  the  Mediterranean,  France,  and 
Holland,  whither  it  exported  iron,  nails,  copper, 
deals,  rafters,  pitch  and  tar,  salted  provisions,  hides, 
furs,  coarse  linens,  and  firewood  to  Stockholm  and 
Copenhagen.  From  Abo  there  is  no  commercial 
place  of  consequence  till  we  come  to  Gamla  Carlby, 
which,  in  1794,  had  14  ships,  of  1580  tons,  thirteen 
of  which  were  employed  in  foreign  trade.  Its  exports 
that  year  were  1800  barrels  of  tar,  1500  of  pitch, 
between  SOOO  and  4000  deals,  0000  lbs.  of  butter, 
273  cwt.  of  tallow,  and  900  barrels  of  com.  Brah. 
ested,  a  staple  town,  while  Finland  belonged  to 
Sweden,  possesses  commerce  nearly  of  the  same 
kind  and  to  the  same  amoimt  as  Gamla  Carlby.  It 
lies  in  a  bay  between  two  peninsulas.  Uleoborg,  the 
chief  town  of  East  Bothnia,  on  the  Uleo,  exports 
annually  a  considerable  quantity  of  pitch  and  tar, 
butter,  tallow,  salmon,  pike,  herrings,  and  deals.  On 
the  Islands  at  the  mouth  of  the  river  are  two  building 
places,  from  which  five  or  six  ships  are  launched  an- 
nually. Tomeo  is  situate  on  a  peninsula,  and  had 
formerly  a  good  harbour,  but  the  accumulation  of 
sand  has  almost  spoilt  it.  The  exports,  besides  the 
general  articles  from  the  other  ports  of  Finland,  are 
salted  and  smoked  rein-deer  flesbi  and  the  fiirs  of 


the  rein-deer,  fbx,  wolf,  and  emdney  procnred  from  *  Baltic. 
the  Laplanders  who  visit  the  town  once  a  year,  ^^V^^ 

The  Russian  islands  at  the  north  extremity  of  the  Rmnaa 
Gulf  of  Livonia,  CEsel  and  Dagos,  and  the  numerous  I^Isods^ 
Islands  and  rocks  in  the  Gulf  of  Finland  require  no 
particular  notice.  The  Archipelago  of  Aland,  which 
was  ceded  to  Russia  along  with  Swedish  Finland  in 
I8O9,  is  composed  of  one  considerable,  and  above  80 
lesser  islands  and  rocks.  They  are  in  general  eleva- 
ted, rising  in  rocky  peaks,  with  numerous  caverns. 
The  principid  island  is  nearly  round,  and  20  leagues 
in  circumference.  There  is  no  town  on  any  of  them. 
Besides  firewood,  12,000  loads  of  which  are  sent  an- 
nually to  Finland  and  Sweden,  the  inhabitants  exiport 
salted  beef,  seal-skins  and  oil,  tallow,  hides,  pilchards, 
and  butter,  chiefly  to  Stockholm. 

IV.  The  commerce  of  the  Baltic  is  considerably  faci-  Ganb  of 
litated  and  increased  by  means  of  different  canals,  that  ^  Baltic 
form  a  communication  with  di&rent  parts  of  it,  with 
it  and  other  seas,  and  with  the  interior  of  the  coun- 
tries, the  shores  of  which  it  washes. 

The  ancient  Scandinavian  chronicles  mention  a  Hobteia 
natural  water  communication  between  the  Baltic  Caul, 
and  the  German  Ocean,  through  the  Danish  pe- 
ninsula, by  means  of  the  Gulf  of  Kiel,  the  river 
Lewensaw,  the  Lake  Flemhud,  and  the  river  Eyder. 
When  the  communication  ceased  to  be  practica- 
ble, an  attempt  to  renew  it  was  made  in  the  middle 
of  the  seventeenth  century  by  the  Duke  of  Holstein 
Gottorp.  It  did  not  however  succeed,  in  conse- 
quence of  the  opposition  of  the  King  of  Denmark. 
The  union  of  Holstein  and  Denmark  taking  place  in 
1773,  the  proposed  canal  was  begun  in  ]777i  and 
finished  in  1784.  It  enters  from  tne  Baltic  by  the 
Gulf  of  Kiel,  near  the  mouth  of  the  Lewensau,  the 
waters  of  which  serve  to  supply  it.  It  then  joins  the 
northern  extremity  of  Lake  Flemhud,  joins  the 
-  Upper  Eyder,  passes  by  Rendsburgh,  and  falls  into 
the  German  Ocean  at  Tonningen*  T1^  perpeiulicu- 
lar  fall  towards  the  Baltic  is  2.9  feet  6  inches ;  and 
that  towards  the  ocean  23.  To  Lake  Flemhud, 
which  is  the  highest  point,  the  vessels  are  drawn  by 
horses,  and  elevated  by  three  locks  of  nearly  10  feet 
fall  each :  three  other  locks  lower  them  to  the  Eyder ; 
from  Rendsburgh  to  Tonningen  the  vessels  use  their 
sails.  The  whole  length  of  the  navigation,  from 
sea  to  sea,  is  about  105  miles,  of  which  the  ca- 
nal is  about  20^;  the  breadth  is  100  feet  at 
top,  and  54  at  bottom;  the  least  depth  is  10 
feet,  so  that  it  can  admit  vessels  rof  about  140 
tons  b^irden.  Upwards  of  2000  pass  it  annually. 
The  Baltic  and  the  German  Ocean  are  also  united 
by  means  of  the  canal  of  Stecknitz.  This  canal  ^^*nal  of 
unites  the  rivulet  of  that  name,  which  falls  into  the^*®**"*^ 
Trave  with  the  Devenau,  a  rivulet  emptying  itself  in- 
to the  Elbe  at  Lauenborg.  This  navigation  is  fit  only 
for  flat-bottom  boats,  and  is  very  tedious. 

The  Baltic  has  conununication  with  the  interior  of  Of  MuU- 
Germany,  by  the  canals  of  M uhlrose  and  FinoW.   The  "^  "»<* 
first  unites  the  Oder  above  Fi-ankfort,  with  the  Spree,  ^^^^' 
one  of  the  tributary  streams  of  the  Elbe.    The  canal 
of  Finow  joins  the  river  of  this  same,  which  falls  in- 
to the  Oder,  with  the  Havel,  another  branch  of  the 

Elbe.    By  jneans  of  these  and  some  lesser  canab,  a 
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Baltic.    I<iiig  navigation  throagh  SDesia,  Brandenburgh,  Low- 
^^\^^^  er  Saxony,  and  Ponierania,  is  maintained*     There 
is  also  an  artificial  navigation  which  unites  the  Vistu- 
Of  BroiD-    la  and  the  Odar  ;  this  is  the  canal  of  Bromberg,  which 
^         joins  the  Bruhd,  a  tributary  of  the  Vistula,  with  the 
Netze,  which  fails  into  the  Warthe,  and  the  latter 
into  the  Oder.     The  Nietnen,  in  conjunction  with 
the  Dnieper,  affords  a  communication  between  the 
OfPuttL    Baltic  and  tlie  Black  Sea ;  the  canal  of  Finsk  uniting 
the  former  riyer  near  ita  head,  with  the  Priapetz, 
which  empties  itself  into  the  Dnieper.     These  seas 
are  also  united  by  means  of  the  Dwina  and  Dnieper. 
The  boats  employed  in  this  navigation  ascend  the 
Dwina  to  the  Ulla,  which  they  also  ascend  as  far  as 
the  Lake  Beloie,  out  of  which  it  flows.    By  crossing 
this  lake,  they  reach  the  river  Essena,  which  they 
ascend  to  Liu^e  Beresina.    Here  they  enter  a  canal 
four  leagues  long,  which  conveys  them  into  Lake 
Plawia.    From  this  lake  the  river  Sargutsch  flows, 
which  ji>in6  the  river  Bercsina,  and  this  latter  fulls 
into  the  Dnieper ;  but  the  cataracts  in  this  river, 
about  250  miles  above  its '  estuary,  greatly  impede 
the  intercourse  that  might  otherwise  be  established 
by  these  two  navigations,  between  the  Baltic  and  the 
Black  Sea* 
Ctaihof        The  Baltic  and  Caspian  Sea  are  united  by  the  ca- 
I'X'iVty&c.  nals   of  Ladoga  and   Vyschnei    Volotschok.     The 
canal  of  Ladoga,  so  called,  not  because  it  enters  that 
Lake,  but  as  winding  along  its  margin,  extends  from 
the  river  Volchof  to  the  Neva.     In  the  original  na- 
vigation, the  boats  passed  fVom  tlie  canal  of  Ladoga 
up  the  Volchof  to  Lake  Ilmen,  and  from  this  lake 
entered  the  river  Masta ;  but  in  consequence  of  the 
fatal  accidents  that  happened  on  the  rapids  of  this 
river,  one  of  which  is  siK  or  seven  leagues  long,  a 
canal  was  cut  directly  from  the  Volchof  to  the  Mas- 
ta above  the  rapids*     The  old  route  is  here  only  fol- 
lowed at  a  certain  season,  and  by  boats  of  a  peculiar 
construction.     Ascending  the  Masta,  the  boats  enter 
the  Lake  Mstinskoja,  and  thence  the  river  Shlina, 
from  which,  by  means  of  a  canal  with  a  lock,  they 
enter  the   Sna,  and  by  another  lock  the   canal  of 
Vyschnei  Volotsehek.    This  is  a  league  in  length,  and 
from  it  a  lock  lowers  the  boats  into  the  Twerza,  which 
they  descend  to  the  Volga.     In  order  to  facilitate  the 
ascending  navigation   from    Petersburgli,  which  is 
rendered  tedious  by  the  rapidity  of  the  Volchof  and 
the  Masta,  a  canal  has  been  cut  combining  tlie  Tich- 
wrn,  which  falls  into  the  Lake  Ladoga  and  the  Sonii- 
na,  which  falls  mtothe  Mokiga,  a  tributary  of  the  Wol- 
ga.   In  spring  the  vessels  may  draw  two  and  a-haH*  feet 
water ;  but  in  summer  only  26  inches.     In  autumn, 
the  navigation  from  Vyschnei  Volotschok  to  Peters- 
burgh  is  perforated  in  rather  more  than  a  month ;  in 
stunmer,  in  three  weeks ;  and  in  spring  in  a  fortnight. 
By  these  canals  a  navigation  is  established  nearly 
the  whole  way  from  Petersburgh  to  the  frontiers  of 
China,  there  being  an  interruption  only  in  two  places, 
both  not  more  than  60  miles.    The  distance  from  Pe- 
tersburgh is  between  1 600  and  1700  leagues;  but  the 
rivers  being  navigable  only  in  the  fine  season,  ii  re- 
quires three  years  tp  complete  the  passage..    The 
extent  of  the  commerce  is  about  one  and  a-half  mil- 
lion of  rubles  annually. 
Of  Mai  ia.        The  Baltic  and  the  Caspian  are  also  connected  by 
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the  canal  of  MAria*  The  boats  ascend  the  Nieva,  crosa  Baltic 
the  Lake  Ladoga,  and  enter  tlie  Swir,  which  they  as-  '^^■Y'^ 
cend  to  Lake  Onega.  From  this  Lake  they  ascend 
the  Wytegra,  which  is  united  by  the  canal  of  Maria 
to  the  Kowska.  By  ascending  this,  they  arrive  at 
Lake  Bieloe,  crossing  which  they  enter  the  river 
Tciiesna,  which  they  descend  to  tlie  VVolga.  A  ca* 
nal  has  long  been  projected  to  form  a  communication 
between  the  Baltic  and  White  Sea ;  but  though  it 
was  begun  nearly  forty  years  ago,  there  is  only  a 
short  cut  of  about  seven  miles  executed* 

Ever  since  the  time  of  Gustavas  Vasa,  the  Swedes  Canals  ui 
have  been  anxious  to  form  an  inland  navigation  be-  iitwedea* 
tween  Stockliolm  and  the  Cattegat,  principally  in  order 
to  avoid  the  payment  of  the  duties  of  the  Sound,  and 
Danish  privateers  in  case  of  war.     This  navigation 
presented  no  very  foripidable  difficulties*  The  Gotha 
flows  out  of  Lake  Venar ;  this  is  at  no  great  distance 
from  Lake  Hielmar ;  and  this  is  still  jiearer  Lake 
Msclar,  which  communicates  with  the  Baltic  at  Stock- 
holm.    Hence,  it  appears,  that  the  plan  of  forming 
an  internal  water  communication  between  Gotten- 
burgh  and  the  capital,  may  be  divided  into  three 
principal  parts:   the  junction  of  the  Hiehnar  and 
the  Mselar ;  of  the  Hielmar  and  the  Venar ;  and  the 
rendering  the  Gotha  navigable  from  the  Venar  to 
Gottcnburgh.     The  Hielmar  is  73  feet  higher  tlian 
the  Mttlar,  which  is  six  feet  above  tlie  Bahic.  These 
two  lakes  were  united  in  the  reigns  of  Christina, 
Charles  XI.  and  Charles  XIL,  by  the  small  river 
Ulvison,  and  the  canal  of  Arboga.    Nine  locks  are 
necessary   to  establish   this  communication.      The 
junction  of  the   Hielmer  and  Venar  has  been  at* 
tempted,  only  very  lately,  with  any  hopes  of  a  suc- 
cessful and  speedy  termination*     The  obstacles  that 
opposed  the  navigation  of  the   Gotha  from  Lake 
Venar,  were  principally  just  at  its  first  issuing  from 
that  lake,  at  the  four  cataracts,  20  leagues  above  Got- 
tenburgh,  called  by  the  general  name  of  Trollhaeta ; 
the  fall  of  Akerstream,  about  a  mile  below  these  cata* 
racts,  and  a  bed  of  rocks  at  Edit,  considerably  nearer 
-  Gottenburgh*    The  first  impediment  was  removed  ta 
tlie  reign  of  Charles  IX.  and  XII.  by  the  Carlsgraf 
Canal*     Attempts  were  made  to  remove  the  second 
by  carrying  a  canal  along  the  channel  of  the  river ; 
but  these  not  succeeding,  it  was  resolved  to  cut  the 
canal  through  the  solid  rock  that  forms  its  banks. 
This  work  was  begun  in  1793,  and  in  seven  years  it 
was  completed.    The  canal  commences  below  the 
first  fail  of  Trollha;ta  (for  this  fall,  by  the  former  - 
plan,  had  been  nearly  turned  into  still  water),  and  is 
carried  nearly  a  league  before  it  again  joins  the  river ; 
iU  breadth  ia  22  feet,  and  its  depth  six  and  a-half; 
it  has  eight  locks,  and  a  large  reservoir*     A  com- 
munication between  Lake  Ma^r  and  the  lake  Sodm 
Barken  on  the  bordera  of  Dalecarlia,  is  effected  by 
means  of  the  canal  of  StrsehmshoLm,  some  smeU 
lakes,  a  river^  and  several  locks,  some  of  which  have 
a  fall  of  38  feet.     A  communication  between  Lake 
Maelar  and  the  Baltic,  considerably  to  the  south  of 
the  exit  of  that  lake,  and  much  shorter  than  by  it, 
is  al^rded  by  means  of  a  canal   that  jobs  I  ake 
Maelar  with  the  Sound,  at  the  head  of  which  stands 
the  town  of  Seeder  Telje. 

It  ia  also  proposed  to  form  a  communicatien  be- 
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tween  the  Catt^t  and  the  Baltic,  by  means  of  the 
'  Gotha,  the  lakes  Venar  and  Vetter,  the  river  Mo- 
tala,  and  a  canal.  Between  these  lakes  are  several 
intermediate  waters,  which  will  facilitate  the  commu- 
nication ;  the  Vetter  empties  itself  by  the  river  Mot- 
tala,  which  enters  th0  Bay  of  Browick  at  Nordkccp- 
ing  ;  but,  in  consequence  of  the  falls  and  other  ob- 
structions of  this  riVer,  it  will  be  employed  only  part 
of  its  course,  in  the  intended  navigation,  which  will 
be  completed  by  a  canal  to  the  Gulf  of  Sloetbacken, 
at  Soederkaeping* 

V.  In  proportion  as  the  maritime  nations  of  Europe 
increased  their  navy,  the  commerce  of  the  Baltic, 
which  supplied  them  with  flax,  hemp,  iron,  pitch, 
tar,  timber,  and  masts,  flourished  and  extended. 
England  and  France  filled  their  arsenals  with  marine 
stores  from  the  Baltic ;  and  the  Dutch  formed  im- 
mense depots  of  them,  not  only  for  their  o^vn  use, 
but  to  supply  the  nations  of  the  south  of  Europe. 
The  stimulus  to  the  commerce  of  this  sea  was  reci- 
procal ;  for  the  nations  on  its  shores  began  to  acquire 
a  taste  for  the  luxuries  of  life,  wines,  spices,  fine 
woollens,  cottons,  silks,  sweet  oil,  fruits,  tobacco, 
coffee,  suzar,  and  expensive  furniture.  Towards  the 
middle  of  the  seventeenth  century,  2000  vessels 
passed  the  Sound  annually.  Light-houses  and  bea« 
cons  were  multiplied,  companies  of  pilots  were 
formed,  and  tribunals  of  commerce,  banks,  and 
exchanges,  were  established  in  the  principal  cities. 
Christian  IV*  was  particularly  distinguished  for  ac- 
celerating the  commercial  progress  of  Denmark 
at  this  period,  though,  by  his  war  with  Sweden, 
he  weakened  and  diminished  his  territories.  From 
the  reign  of  Eni  XIV.  Sweden  had  gradually 
^tended  her  influence  and  her  commerce  on  the 
Baltic.  Charles  IX.  subdued  a  great  part  of  Estho- 
nia  and  Livonia,  built  towns  in  Finland,  and  founded 
Gottenburgh.  Gustavus  Adolphus  built  several 
Itowns  on  the  Gulf  of  Bothnia.  Charles  XI.  en- 
couraged the  building  of  merchant  vessels,  and  paid 
great  attention  to  the  improvement  of  roads  and  the 
tormation  of  canals. 

Soon  after  this,  another  maritime  power  appeared 
on  the  shores  of  the  Baltic.  Frederick  William,  the 
Great  Elector,  having  acquired  a  part  of  Pomerania, 
and  formed  Prussia  into  an  independent  state,  turn- 
ed his  attention  to  commerce.  He  attacked  Sweden, 
annoyed  her  commerce,  organized  the  ports  of  Prus- 
sia,  and  deepened  and  provided  with  pilots  those  of 
Memel,  Elbing,  Koningsbergh,  and  Pillau. 

At  the  beginning  of  the  eighteenth  century,  Rus- 
sia, under  Peter  the  Great,  began  to  participate  in 
the  commerce  of  mis  sea.  Sthonia  and  Livonia 
were  united  to  his  dominions,  and  Petersburgh  was 
founded.  The  .first  foreign  vessel  that  entered  the 
Neva  was -a  large  Dutch  ship,  richly  laden ;  and  her 
arrival  gave  Peter  so  much  pleasure,  that  he  granted 
her  an  exemption  from  aU  duties  so  long  as  she 
diould  continue  to  trade  to  Petersburgh ;  and,  by 
frequent  repairs,  she  was  kept  in  existence  for  more 
than  half  a  century.  So  early  as  17I8, 106  Dutch 
ships  loaded  at  Petersburgh,  and  other  nations  soon 
followed  their  example.  In  the  middle  of  the  eigh- 
teenth century,  the  exports  of  Russia  from  the  Bal* 


tic  amounted  to  twelve  or  thirteen  millions  of  rubles, 
and  her  imports  to  about  eight  or  ten. 

During  the  wars  which  arose  out  of  the  French 
revolution)  the  commercial  relations  and  resources 
of  the  Baltic  nations  have  undergone  a  considerable 
change  by  the  transference  of  Swedish  Pomerania 
to  Prussia ;  of  Swedish  Finland  to  Russia ;  and  of 
Norway  to  Sweden.  The  effects  which  these  trans- 
ferences will  produce,  cannot  yet  be  ascertained. 

The  following  statements  and  tables,  will  exliibit 
a  view  of  the  commerce  of  the  Baltic  nations  at  the 
close  of  the  last,  and  the  commencement  of  the  pre- 
sent century. 

The  Danish  vessels  visit  the  ports  of  Mecklenburgh  Oanub 
and  Pomerania,  with  horses,  bullocks,  butter,  cheese,  ^a»n»««*« 
fish,  fisli-oil,  colonial  produce,  &c, ;  and  receive  in 
return,  thread,  linen,  brandy,  wool,  hardware,  paper, 
&c.    To  Petersburgh,  Riga,  and  Memel,  the  Danes 
send  herrings  and  dried  fish,  woollen  manufactures, 
salt  of  France,  Spain  and  Portugal,  India  and  China 
goods,  oystersi  and  dog-skin  gloves ;  for  which  they 
receive  potash,  planks,  fire-wood,  flax,  and  hemp,  cor- 
dage, iron,  copper,  linens, and  com.  To  Holland,  Den- 
mark exports  rape-seed,  salted  and  dried  fish,  and  tim- 
ber; and  receives  spices,  drugs,  com,  pipes,  and  paper. 
To  England,  hides, bar-iron,  kelp,furs,  tar, timber, &c. 
The  returns  are,  hardware  goods,  woollens,  cottons, 
hats,  and  coloniaJ  produce.  From  the  ofiicial  account 
of  the  real  value  of  the  imports  into  Denmark  from 
Great  Britain,  from  the  5th  January  1798>  to  the 
5th  January  1808,  laid  before  Parliament,  in  conse- 
quence of  the  attack  on  Copenhagen,  it  appears, 
that  from  1798  to  1803,  they  are  rated  about  half  a 
million;  and  that  from  1803  to  1808,  they  varied 
from   two  to  six  millions.     France  receives  from 
Denmark,  horses,  butter,  cheese,  fish,  &c. ;  and  re- 
turns salt,  wines,  brandy,  fruits,  silks,  &c.    The  ex- 
ports to  Spain  and  Portugal  are  nearly  the  same  as 
to  France  ;  the  imports  also  are  the  same,  with  the 
addition  of  wool  and  American  produce.    To  the 
Mediterranean,  Denmark  sends  fish,  salted  provi- 
sions, butter.  Iron,  &c. ;  and  receives  wines,  brandy, 
oils,  fruity  and  salt.     The  Danes  derive  great  profit 
from  hiring  their  vessels  to  the  ports  of  Italy,  as  their 
flag  is  generally  rejected  by  the  Barbary  States. 
The  exports  to  the  Faroe  Islands  are  wheat,  flour, 
brandy,  tea,  coffee,  sugar,  linens,  &c, ;  the  imports 
are  dried  and  salted  fish,  fijsh-oil,  feathers,  hides,  tal- 
low, and  worsted  stockings.     The  exports  to,  and 
imports  from  Iceland,  are  nearly  the  aame ;  the  im- 
ports from  Greenland  are  whale-oil  and  bone,  seal-  ' 
oil  and  skins,  eider  down ;  the  exports  nearly  the 
same  as  to  the  Faroe  and  Iceland  Islands.    Den« 
mark  has  also  a  trifling  trade  to  the  East  and  West 
Indies. 

State  of  the  Danish  merchant  marine  at  different 
periods. 


No.  of  Vessels. 

1746  1200  to  1500 

1792  3113 

1799  -   2183 

1806  2529 

1810  1972 


Tonnage. 

185,336 

124,129 
136,166 
100,938 


Seamen. 


18,000 


B    A    L 

In  1807>  the  Danish  fleet  confiUted  of  26  sail  of 
the  line ;  l6  frigates ;  9  sloops,  and  30  gun^vessels. 

The  foreign  commerce  of  Sweden  is  confined  to 
a  certain  number  of  ports,  which  have  custom-houses  ; 
these  are  called  staple  towns ;  they  are  Stockholm, 
Gottenburgh,  Warberg,  Halmstad,  Nordkceping, 
Landscrona,  Carlscrona,  Christianstad,  Carlshamn, 
Calmar,  Westervic,  Uddervalla,  Marstrand,  Gefle, 
and  Abo  and  Wusa  in  Finland,  now  given  up  to 
Russia.  The  foreign  commerce  is  supposed  to  be 
divided  among  the«e  cities,  as  follows  : 

Stockholm  y'jths  of  exports,  aod.^  of  imports* 

Gothinburgh  -^ths 

The  other  ports  -^^tlis 
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Sweden  exports  to  the  foreign  parts  of  the  Baltic, 
iron,  steel,  copper,  lime,  alum,  and  herrings,  and  re- 
ceives com,  hemp,  tallow,  and  hides.  To  Holland, 
she  exports  iron ;  and  receives  spices,  tobacco,  pre- 
pared colours  and  papers.  To  England,  she  exports 
iron,  timber,  pitch,  tar,  potash,  and  herrings;  her  im- 
ports are  lead,  tin,  leather,  bear»  butter  and  cheese ; 
and  every  kind  of  manufacture  and  colonial  produce. 
In  France,  Spain,  and  Portugal,  the  exports  are  iron, 
steeU  copper  and  brasa,  and  wines,  brandy,  fruits ; 
oil  and  silks  are  the  returns.  To  Italy  and  the 
Levant  she  exports  all  her  territorial  productions ; 
and  receives  salts,  spices,  fruits  and  cotton.  There 
are  from  four  to  six  ships  of  6OO  to  1000  tons  bur- 
den in  the  East  India  trade.  In  1800,  she  had  above 
2000  merchant  vessela  of  20  tons  and  upwards ;  but 
the  rupture  with  England  and  cession  of  Finland  re- 
duced them,  in  1810,  to  1500.  In  I8O9,  her  navy 
was  reduced,  in  consequence  of  her  wars  with  Rus- 
sia, to  15  sail  of  the  line,  9  or  10  frigates,  and  about 
150  vessels  of  the  flotilla. 
^JllJ"""  The  Prussian  ports,  including  Dantzic,  export  al- 
^"""*'^'  most  the  whole  of  the  commercial  productions  of 
Poland,  consisting  of  corn,  fir  planks  and  rafters, 
masts,  hemp,  tar,  pitch,  potash,  hides  and  tallow, 
leather,  honey  and  wax;  besides  Pomeranian  oak, 
brandy,  woollens,  linens,  caviar,  and  amber.  The  im- 
ports arc  wines,  coffee,  sugar,  tobacco,  spices,  salt, 
iron,  copper,  Spanish  wool,  herrings,  and  flax  seed 
from  Livonia  and  Courland.  Towards  the  close  of 
the  la^t  century,  the  merchant  marine  of  the  Prussian 
ports  on  the  Baltic,  consisted  of  between  9OO  and 
1000  ships.  Salted  and  smoked  meat,  hides,  wool, 
butter,  cheese,  corn  and  fruits,  are  the  exports  of 
that  part  of  Pomerania  which  belonged  to  Sweden 
and  Mecklenburgh ;  the  com  of  the  latter  is  princi- 
pally taken  off  by  England;  that  of  Pomerania, 
as  well  as  the  fruits,  used  to  go  to  Sweden. 
Rionm  The  following  table  exhibiu  the  exports  and  im- 

Commeroe.  ports  of  Russia,  so  far  as  her  commerce  in  the  Baltic 
18  concerned,  in  the  beginning  of  this  century : 


1802 
1804 
1805 


Exports. 

Rublff. 

47,000,000 
45,000,000 
52,000,000 


Importa. 

33,000,000 
27,000,000 
29,000,000 


The  conmiercial  marine  of  Russia  is  very  smaU  ; 
the  total  number  of  her  merchant-vessels  that  navi- 
gate the  Baltic  imd  the  Oceani  not  exceeding  50 ; 


Bamboo. 


100  smaller  vessels  carry  on  the  coasting-trade  of 
the  Baltic ;  and  about  100  craft  of  20  or  30  tons  are 
employed  in  loading  and  discharging  the  vessels 
at  Cronbtadt,  that  cannot  enter  the  Neva.  At  the 
close  of  the  year  1807,  the  Russian  Baltic  fleet  con- 
sisted of  20  sail  o\^  the  line,  14  frigates,  six  brigs 
and  cutters,  and  19  small  crafl;  and  the  Baltic  flo- 
tilla, of  20  gullies,  25  floating-batteries,  81  gun- 
boats, and  16  yauls. 

During  the  year  1815,  there  passed  the  Sound,  in- 
wards and  outwards,  in  January,  45  ships ;  in  Febru- 
ary, 17;  in  March,  147  ;  in  April,  692 ;  in  May,  1243; 
in  June,  1104;  in  July,  1476;  in  Augus%  II71  ;  in 
September,  1251 ;  in  October,  783;  in  November, 
542 ;  and  in  December,  274 ;  making  a  total,  in  the 
course  of  the  year  1815,  of  8745. — In  the  height  of 
the  season,  not  fewer  than  100  vessels  pass  every  four* 
and-twenty  hours,  for  many  weeks  in  succession. 

See  Thomson's  Travels  in  Sweden  ;  Tableau  de  la 
Mer  BaUiquCy  par  Catteau ;  TaUeau  des  Etats 
Danoisy  par  Catteau ;  Macpherson's  edition  of  An- 
derson's History  of  Commerce ;  Odd/s  European 
Commerce  f  Maritime  Geography  and  Siatisties,  by 
Tuckey,  Vol.  I.  (c;) 

BAMBOO.  Privation  ofsomeordiinary substances, 
which  attract  little  attention  from  common  observers^ 
would  materially  afiect  the  convenience  of  entire 
nations.  Few  are  wont  to  appreciate  the  incalcula- 
ble value  of  limestone  in  the  quarry,  or  iron  in  the  pit, 
or  even  to  form  any  conjecture  of  how  the  arts  and 
manufactures  of  this  country  could  be  carried  on 
without  them.  In  the  same  manner,  the  bamboo,  a 
•plant  of  universal  use  in  other  regions,  scarcely  re- 
ceives the  ^lightest  notice,  unless  when  its  properties^ 
for  which  there  is  no  substitute  in  the  use  of  any 
other  vegetable,  are  considered  in  detail.  It  is  to 
millions  in  the  east  what  the  most  useful  raw  mate- 
rial is  to  the  western  world. 

This  plant  is  generally  ranked  by  botanists  in  the  Description 
number  of  reeds ;  but  some,  less  sensible  of  its  analogies  ^  ^^^  Barn* 
with  them,  incline  to  institute  a  separate  genus  for  it*  ^^' 
In  the  Systema  Natura,  Linnieus  describes  twt>  spe- 
cies, under  the  genus  Bambusa,  which  is  charac- 
terized by  '<  scales  three,  covering  the  spikelets, 
which  are  about  Ave  flowered ;  calyx  none ;  corolla^ 
a  two  valved  glume ;  style  bifid ;  seed  one."  Lou<' 
reiro,  who  had  an  opportunity  of  studying  the  nature 
of  the  bamboo  in  its  own  climate,  characterizes  it  as 
having  **  flowers  with  six  stamina ;  panicle  diffused^ 
with  imbricate  spikelets ;  branches  of  the  culm  spi- 
nv;  calyx  one  flowered."  We  shall  abstain  from 
discussing  the  more  minute  botanical  characters,  as 
it  is  to  the  real  utility  t>f  the  plant  that  our  attention 
is  to  be  specifically  directed.  The  bamboo  is  a  na- 
tive of  the  warmer  climates  only,  though  growing  > 
luxuriously  without  the  limits  of  the  torrid  zone.  It 
rises  to  the  height  of  40,  60,  or  even  80  feet,  with  a 
slender  hollow  stem,  shining  as  if  varnished.  Many, 
however,  and  probably  according  to  the  particular 
species,  are  only  12  or  15  feet  high ;  and  those  which 
attain  the  greatest  height  here  mentioned,  are  rather 
to  be  viewed  in  the  same  light  as  the  overgrown  ve- 
getable productions  of  our  own  country.  The  stem 
is  extremely  slender,  not  exceeding  the  thickness  of  • 
five  inches, in  some  which  are  50  reet  high,  aiid  in 
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Bamboo,  others  reaching  15  or  18  inches  in  diameter.  The 
^^V*^*'  whole  is  divided  into  joints  or  articulations,  separated 
by  a  short  interval,  called  a  knot  or  intemode,  and 
in  some  there  is  the  distance  of  several  feet  between 
each.  Small  alternate  branches  spring  from  the  base 
to  the  top,  which,  together  with  the  narrow  pointed 
leaves  issuing  from  the  kaots,  give  tbcttree  an  elegant 
feathered  appearance  as  it  waves  in  the  wind. 
Varieties.  The  rapidity  of  growth  is  surprising  in  the' bam- 
boo. It  sometimes  vegetates  three  or  four  inches  hi 
a  single  day.  Accurate  observers  have  seen  it  rise 
SO  feet,  and  as  thick  as  a  man's  wrist,  in  five  or  ^ix 
weeks ;  and  it  has  been  known  to  reach  30  feet  in 
six  months.  This  enables  us  to  credit  the  assertions 
of  those  naturalists  who  maintain,  that  its  full  dimen- 
sions are  attained  in  a  year ;  and  that  the  only  sub- 
^  sequent  change  is  greater  thickness  and  induration  of 

the  wood.     It  is  always  more  solid  and  compact  to- 
wards the  root,  and  the  hollow  cells  of  the  stem  be- 
come wider  in  proportion  as  they  ascend.     In  Mala- 
bar it  is  said  to  bear  fruit  when  15  years  old,  and  that 
,it  then  dies.     Slenderness  is  a  distinguishing  charac- 
teristic of  the  whole  plant,  and  it  seems  probable  that 
there  are  several  diiferent  species  which  have  not  yet 
been  recognised  by  systematic  botanists.     Soil  and 
climate  may  have  also  produced  effects  which  would 
disappear  on  uniformity  of  circumstances.     An  ob- 
server of  the  bamboos  of  China,  in  general,  consfders 
that  there  are  tenapecies  or  varieties,  and  an  observer 
of  those  in  Cochin-China  admits  of  eight.     The  for- 
mer judges  the  difference  to  consist,  first,  in  the  size 
find  height,  for  there  is  here  the  greatest  disparity  in 
ithose  that  are  full  grown ;  and  it  has  been  supposed 
that  some,  if  not  all  species,  originally  spring  of 
their  ultimate  diameter,  which  receives  no  accession. 
Secondly,  The  distance  of  the  knots,  or  length  of  joint, 
which,  in  certain  species  of  full-grown  bamboo,  is 
only  four  inches,  while,  in  others  young  and  slender, 
they  are  nine  or  ten  feet  asunder.    Thirdly,  In  the 
colour  of  the  wood,  which  is  whitish,  yellow,  brown, 
pale  blue,  or  speckled.     Fourthly*  In  the  size  and 
form  of  the  knots,  some  swelling  out  from  the  stem 
above  and  below;  some  encircling  it  like  a  cord; 
and  those  of  the  most  singular  kind,  which  do  not 
penetrate  within  to  interrupt  the  tubular  part  of  the 
bamboo.     Fiflhly,  By  the  surface  and  figure  of  the 
intemodes  being  channelled  or  covered  with  tuber- 
cles ;  and  a  kind  is  said  to  exist,  called  the  square 
bamboo.    The  varnished  surface  is  also  of  different 
quality.    Sixthly,  The  substance  and  thickness  of  the 
wood,  which,  varying  without  any  relation  to  the  di-* 
mensions  of  the  plant,  afford  sufficient  characteristics 
for  constituting  a  species.     The  wood  is  either  soft 
and  tender,  or  very  hard  and  of  great  strength  ;  and 
the  stem  is  either  very  thin  and  hollow,  or  almost 
totally  filled  up  and  solid,  like  other  trees.   But  else- 
where, in  Bangalore  for  example,  this  solidity  is  not 
ascribed  to  the  difference  of  species,  but  to  the  tar- 
diness of  its  growth  in  stony  places.     Seventhly,  It 
is  said  that  there  are  bamboos  entirely  devoid  of 
branches,  however  old  they  may  be;  while  others 
protrude  as  they  spring  from  the  earth.     Eighthly, 
There  is  a  great  difference  both  in  the  hue  and  figure 
of  tlie  leaves,  as  also  in  their  size ;  they  are  bluish, 
asli-colour,  reddish,  or  mottled.    Some  are  so  large 
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as  to  make  very  good  fins.  Ninthly,  The  reots,  Bamboo. 
though  knotty  and  irregular,  are  found  in  one  species  V^^v^ 
to  penetrate  like  a  large  tuft  of  filaments  into  the 
earth.  Tenthly,  There  are  certain  singularities 
which  distinguish  the  species  of  this  plant,  in  excres- 
cences from  the  knots,  which  may  be  ate  ;  a  saccha- 
rine pith ;  and  wood  of  a  red  colour  and  agreeable 
odour. 

It  will  easily  be  observed,  that  these  remarks  are 
too  general  to  warrant  the  establishment  of  species 
ft'om  all  the  bamboos  enumerated ;  but  it  is  not  im- 
probable that  a  plant,  so  widely  diffused,  may  consist, 
as  before  observed,  of  a  greater  number  than  are 
yet  recognised. 

The  bamboo  grows  wild  in  most  places  of  the  east^ 
and  the  warmer  parts  of  the  west,  and  is  resorted  to 
as  occasion  requires.     Where  the  country  is  princi- 
pally dependent  on  its  use^  it  is  cultivated  in  regular 
plantations ;  and,  in  more  ungenial  climates,  preserv- 
ed by  the  curious  in  greenhouses.    Its  culture  is  dif- 
ferent, according  to  soil  and  climate ;  but  apparently 
it  succeeds  best  in  low  sheltered  grounds,  with  rich, 
soft,  spongy  earth.     Contact  of  the  root  with  water 
is  reputed  to  be  immediately  destructive,  and  too 
much  humidity  occasions  gradual  decay.     This  plant 
is  propagated  by  shoots  deposited  in  pits  at  the  close 
of  autumn  or  commencement  of  winter,  ei^teen 
inches  or  two  feet  deep ;  and  if  it  be  designed  to  ob- 
tain bamboos  of  considerable  size,  the  scyons  are  cut 
over  as  they  spring  up.   Some  scrupulous  cultivators 
among  tlie  easterns  take  care  to  preserve  the  plant 
exactly  in  the  same  position,  with  respect  to  the  car- 
dinal points,  as  that  in  which  it  originated.     The 
greater  the  number  in  a  plantation,  the  more  the 
chance  of  success,  as  they  shelter  each  other  in  their 
progress.     Their  subsequent  treatment  depends  en- 
tirely on  the  uses  to  which  they  are  to  be  converted, 
whether  to  profit  or  pleasure  ;  much  care  being  be- 
stowed on  those  designed  for  beauty  or  ornament 
only.     They  are  propped  up  with  rods  of  a  proper 
height,  by  which  they  are  trained  and  supported ; 
and,  if  complete  plants,  cut  over  in  order  to  obtain 
suitable  shoots,  which  are  chiefly  sought  after ;  be- 
sides, this  operation  makes  the  root  strike  out  and 
take  a  secure  hold  of  the  ground.     In  a  rainy  season, 
it  is  always  necessary  to  surround  the  plantation  with 
a  ditch,  in  order  to  drain  off  the  superabundant  hu- 
midity whiclr  would  otherwise  be  prejudicial.    Vari- 
ous expedients  are  followed  to  qbtain  good  bamboos, 
of  which  one  of  the  most  usual  is  to  take  a  vigorous 
root,  with  firm  wood,  and  transplant  it,  leaving  only 
four  or  five  inches  above  the  joint  next  the  ground. 
The  cavity  is  then  filled  with  a  mixture  of  horse-lit- 
ter  and  sulphur.    According  to  the  vigour  of  the 
root,  the  shoots  will  be  more  numerous ;  but  they  are 
destroyed  at  an  early  stage  during  three  successive 
years ;  and  those  springing  in  the  fourth  will  resem- 
ble the  parent  tree.    It  is  affirmed  that  no  culture 
can  obtain  any  thing  of  larger  size. 

Scarcely  has  this  plant  been  put  in  the  ground  be-  Various 
fore  its  utility  becomes  conspicuous. '    The  soft  and  important 
succulent  shoots,  when  just  beginning  to  spring,  or  ^•^ 
only  some  inches  long,  are  cut  over  and  served  up  ^ 
table,  like  asparagus.    Like  this  vegetable  also,  they 
are  earthed  over  to  keep  them  longer  fit  for  con- 
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Bamboo,  sunipt;  and  they  afford  a  supply  in  succession  du- 
ring the  whole  year,  thoueh  more  abundantly  in  au- 
tumn.   They  are  also  salted  and  ate  with  rice,  or 
prepared  after  different  odier  fashions.     As  the 
plant  grows  older,  a  kind  of  fluid  of  grateful  taste 
and  odour  is  secreted  in  the  hollow  joints,  affording 
an  agreeable  beverage,  and'  in  sufficient  quantity  to 
satisfy  several  persons.     If  allowed  to  remain  in  the 
tree,  a  concrete  substance,  highly  valued  for  its  me- 
dicinal properties,  called  Tabaxir  or  TabtucheeVf  is 
produced  from  it.     The  presence  of  the  fluid  is  as« 
certained  by  agitating  the  bamboo ;  after  some  time 
its  quantity  gradually  diminishes,  and  then  the  stem 
is  opened  to  reach  the  Tabascheer.   This  subsCance, 
participating  in  nothing  of  a  vegetable  nature,  has 
been  supposed  to  be  nearly  allied  to  siliceous  earths; 
it  resists  the  impression  of  all  acids,  is  indestructible 
by  fire,  and  with  alkalies  forms  a  transparent  glass. 
NotwiUistandinff  its  repute  in  the  east,  we  are  not 
aware  that ,  it  has  yet  been  received  into  the  Eu- 
ropean materia  medica.     Besides  the  Tabascheer, 
many  parts  of  the  bamboo  are  said  to  be  endowed 
with  medicinal  properties ;  a  decoction  of  the  leaves 
is  recommended  for  coughs  and  sore-throat;  the  bark 
far  fever  and  vomiting ;  the  buds  as  a  diuretic ;  and 
a  compound  of  the  root  with  tobacco-leaves,  betel- 
nut,  and  oil,  is  believed  to  form  an  efficacious  oint- 
ment.    But  setting  aside  its  medical  properties,  it  is 
highly  valuable  as  an  article  of  food, .for  many 
of  the  poorer  classes  in  the  most  populous  countries 
aubsist  on  it  in  times  of  scarcity.     The  seed  which 
it  produces  is  recorded,  in  Chinese  history,  to  have 
preserved  the  lives  of  thousands ;  the  Hindoos  eat  it 
mixed  with  honey  as  a  delicacy,   equal   quantities 
of  each  being  put  into  a  hollow,  joint,  coated  exter- 
nally with  clay,  and  thus  roasted  over  a  fire. 

From  the  copious  draught  which  a  joint  of  the  bam- 
boo naturally  yields,  mankind  are  taught  its  use  as  a 
vessel  for  carrying  water,  and  in  some  places  np  other 
bucket  is  employed.    The  Eastern  nations  build  their 
houses  solely  of  the  wood  without  any  auxiliary  sub- 
stance ;  if  entire,  it  forms  posts  or  columns ;  split  up, 
it  serves  for  floors  or  rafters ;  or  interwoven  in  lat- 
tice-work, it  is  employed  for  the  sides  of  rooms,  ad- 
mitting light  and  air.    The  roof  is  sometimes  of  bam- 
boo solely,  for  which  two  species  growing  inXaos, 
an  Asiatic  country,  are  described  to  be  specially 
adapted ;  and  when  split,  which  is  accomplished  with 
the  greatest  ease,  it  can  be  formed   into  lath  or 
planks.     It  is  employed  in  shipping  of  all  kinds, 
and    as  houses  are  constructed  entirely  of  it,  so 
are  complete  vessels  framed  out  of  it  likewise,  and 
fitted  for  sea.     The  hull  is  obtained  from  the  stem ; 
and  some^of  the  strongest  plants  are  selected  for 
masts  of  boats  of  moderate  size.     In  Bengal,  a  boat 
of  four  or  five  tons  may  be  furnished  with  both  mast 
and  yard  from  the  same  bamboo,  at  the  cost  of 
threepence;   and  the  masts  of  larger  vessels  are 
sometimes  formed  by  the  imion  of  several  bamboos 
built  up  and  joined  together.    Those  of  consider- 
able dimensions    are  used  in  the  higher  yards  of 
ships  of  four  or  five  hundred  tons,  for  which   ser- 
vice they  are  well  adapted  by  their  great  strength 
and  lightness. 
The  bamboo  is  employed  in  the  construction  of 
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all  agricultural  and  domestic  implements;  and  in   Bsmboo 
all  materiab  and  implements  required  in  fishery,     ^. 
hooks  and  nets  excepted.    In  Tibet  the  strongest    igi^d^ 
bows  are  made  of  it,  by  the  union  of  two  pieces  N^pi^^^i^^ 
with  many  bands;  and  in  the  same  country  also, 
it  is  employed,  as  we  use  leaden  pipes,  in  trans- 
mitting water,  for  the  distance  of  several  miles,  to  re* 
servoirs  or  gardens.     The  species  from  which  thesa 
pipes  are  constructed  is  said  to  grow  in  the  moun- 
tains ;  and  from  other  light  and  slender  stalks,  the 
inhabitants  obtain  shafts  for  their  arrows.    In  the 
south-west  of  Asia,  there  is  a  certain  species  of 
equally  slender  growth,  from  which  writing-pens  or 
reeds  are  made. 

From  the  extreme  flexibility  of  this  substance^ 
and  also  its  divisibility,  for  it  splits  like  whalebone 
from  top  to  bottonl,  it  can  be  reduced  to  the  small- 
est dimensions,  and  bent  into  eveiy  shape.  It  is 
woven  into  baskets,  cages,  hats,  or  various  ornamental 
articles.  By  a  particular  process  in  bruising  and  steep- 
ing the  wood  or  bark,  a  paste  is  procured  Uiat  is  made 
into  paper.  In  short,  from  its  very  origin  until  ita  de- 
cay, it  never  ceases  to  produce  something  beneficial. 
It  has  justly  been  observed,  *^  All  that  composes  a 
bamboo  is  profitable,  of  whatever  species  it  may  be. 
The  artists  of  China  have  each  made  their  choice, 
and  in  the  works  they  produce,  show^the  advantage 
they  have  derived  from  it.  Its  uses  are  so  nume- 
rous, so  various,  and  so  beneficial,  that  it  is  impos- 
sible to  conceive  how  China  could  now  dispense 
with  this  precious  reed.  It  is  no  exaggeration  to 
affirm,  that  the  mines  of  this  vast  empire  are  of  less 
importance  to  it  than  possession  of  the  bamboo." 

It  has  been  proposed  to  naturalize  the  bamboo  in 
France.  Perhaps  were  the  naturalization  of  plants 
and  animals  attempted  by  slow  and  regular  grada- 
tion, instead  of  great  and  sudden  transition,  experi- 
ments might  be  more  successful  than  former  prac- 
tice would  authorize  us  to  conclude.  Probably  it 
would  require  the  renewal  of  several  successive 
generations,  each  advanced  into  a  difierent  cli- 
mate not  remote  from  the  abode  of  thje  one  which 
preceded  it,  before  naturalization  could  be  complete- 
ly effected.  Some  European  climates  might  not  prove 
noxious  to  the  bamboo ;  but  the  same  rapidity  of  ve- 
getation, the  same  natural  qualities,  could  not  be  ex- 
pected, or  only  in  an  inferior  degree,  even  in  the 
most  favourable  situation,  and  consequently  its  utility 
would  be  infinitely  diminished.  (s.) 

BAND  A  ISLANDS.    These  Islands,  situate  150  General 
miles  to  the  south-east  of  Amboyna,  are  ten  in  num-  Descripiioo 
her,  viz.  Banda  Neira,  Gonong  Apee,  Banda  Lantoir, ^"y^^-^'^ 
Pulo  Ay,   or   Way,>  Pulo  Rondo,  or  Pulo  Boon,  islands. 
Rosyngen,  Pulo  Pisang,   Craka,   Capella,  and  So- 
nangy. 

Of  these,  Banda  Neira  is  the  seat  of  the  supreme 
government,  and  it  is  secured  by  one  principal  for- 
tification, situate  on  the  south  side  of  the  Island, 
consisting  of  a  small  square  fort,  having  a  wet  ditch« 
with  a  horn-work-  towards  the  sea.  This  fortifica- 
tion, which  is  called  Fort  Napau,  forms  the  chief 
defence  of  the  Banda  Islands.  The  troops  are  quar- 
tered, and  the  public  granaries  are  kept  in  this  fort ; 
but  the  storehouses  for  the  nutmegs  and  mace  are 
on  the  outside,  as  well  as  the  government-house. 
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Above  Fort  Kapau,  on  a  neighbouring  eminence, 
stands  Uie  castle  of  Belgica,  an  old  peqtagon,  with 
round  towers  at  the  angles.  It  is  surrounded  with  a 
wall,  secured  by  small  bastions,  but  has  no  ditch, 
and  is  said  to  have  been  built  by  the  Portuguese. 

Banda  Lantoir,  or  Great  Banda,  is  to  the  north- 
ward of  Banda  Neira.  It  is  defended  by  a  i^on^ider- 
able  fort,  which  commands  the  harbour  of  Lantore, 
and  is  called  Fort  HoUandia.  At  first  view,  the  si- 
tuation of  this  fort  appears  preferable  to  Banda  Nei- 
ra for  the  residence  of  government,  not  only  on  ac- 
count of  its  strong  and  commanding  situation,  but 
because  the  Island  is  the  largest,  as  well  as  the  rich- 
est, in  the  produce  of  spices.  Its  unheal thiness  has 
been  found,  however,  to  be  a  sufficient  objection. 
The  water  is  said  to  be  bad,  and  the  vapour  which 
sometimes  descends  frOm  the  volcanic  mountain  of 
tlie  neighbouring  Island  Gonong  Api,  is  represented 
as  particularly  noxious.  Such  fatal  efiecte  were  pro- 
duced by  these  causes,  that  when  the  Wirtemberg 
Company  formerly  garrisoned  the  Island,  out  of  a 
hundred  men,  eight  died,  and  forty  fell  sick,  in  the 
course  of  two  months.  The  numbers  of  decayed 
houses,  also,  which  are  seen  in  different  parts  of  the 
Island,  show  that  the  experiment  of  a  settlement  has 
been  already  tried,  and  has  not  been  found  to  an- 
swer. This  Island  appears  very  high  from  the  sea ; 
its  sides  are  steep,  and  from  the  top  of  them  there  is 
a  sort  of  table  land,  which  extends  nearly  from 
one  end  of  the  Island  to  the  other. 

Gonong  A  pee  is  to  the  northward  of  Banda  Neirai 
and  derives  its  name  from  a  large  volcano,  about 
2000  feet  above  the  level  of  the  sea,  which  constant- 
ly emits  smoke,  and  sometimes  cinders  and  ashes, 
accompanied  with  a  crackling  noise.  On  the  south 
side  of  this  Island  are  two  forts,  originally  intended 
to  defend  the  west  channel  of  Lantore  harbour  ;  but 
owing  to  an  eruption  of  the  volcano  in  1778,  at  the 
same  time  that  a  dreadful  hurricane  laid  waste  the 
Island,  the  lava  flowed  down  in  such  quantities  as 
to  form  a  considerable  promontory  between  these 
batteries  and  the  channel  they  were  intended  to  de- 
fend, so  that  they  are  now  in  a. great  measure  use- 
less. This  Island  is  generally  unproductive,  its  sur- 
face being  covered  with  a  quantity  of  sulphur  and 
chalk.  There  is  no  vegetation  whatever  on  upwards 
of  one-third  of  the  eminence  on  which  the  volcano  is 
situate.  Towards  the  sea,  the  descent  is  exceed- 
ingly steep ;  but  towards  the  harbour,  the  declivity 
slopes  gradually  to  the  water,  on  the  side  of  which 
are  some  plantations,  and  a  few  straggling  houses. 

Puio  Way  is  about  nine  miles  to  tibe  westward  of 
Gonong  Apee,  and  is  defended  by  a  strong  fort.  It 
Is  esteemed  the  most  healthy  of  the  whole  group, 
and  produces  abundance  of  nutmegs,  of  a  kind  supe- 
rior in  quality  to  those  of  the  other  Islands.  Pulo 
Rondo,  or  Pulo  Roon,  is  about  four  miles  further  in 
rather  a  more  northerly  direction.  On  this  Island 
the  English  bad  a  factory,  from  which  they  were  ex- 
pelled by  the  Dutch,  about  the  period  of  the  mas- 
sacre of  Amboyna ;  and  the  Island  having  been  since 
abandoned,  hafi  become  a  wilderness.  Rosyngen  is 
about  seven  miles  to  the  south-east  of  Lantore.  It 
produces  nutmegs,  mace,  yams,  and  subsistence  for 
a  few  cattle.    The  convicts  of  Amboyna  were  for- 
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merly  kept  on  this  Island,  and  were  compelled  to     Handi 
cultivate  the  land  for  the  use  of  the  supreme  govern-    fafantte. 
ment.    Pulo  Pisang  is  about  two  miles  north-east  ^^V*^ 
from  Banda  Neira,  and  yields  some  fine  fruits,  as     . 
well  as  nutmegs  and  mace.    The  other  three  Islands 
are  uninhabited,  being  little  more  than  barren  rocks. 

The  Banda  Islands  were  discovered  in  the  year 
1511  by  the  Portuguese,  who  immediately  took  pos« 
session  of  them  in  the  name  of  their  sovereign. 
About  the  year  l603,  they  were  expelled  by  the 
Dutch.  In  1608,  the  English,  with  the  permission 
of  the  king,  built  a  factory-house  on  Pulo  Way, 
which  the  Dutch  demolished  as  soon  as  the  ship 
which  brought  out  the  factors  returned  to  England. 
The  natives  of  Banda,  notwithstanding  the  opposition 
of  the  Dutch,  assisted  the  English  in  forming  a  new 
colony,  and  shortly  afterwards  they,  along  with  the 
natives  of  Lantore,  made  a  formal  resignation  of 
their  respective  Islands  to  the  new  settlers.  In  1620 
Pulo  Roon  and  Pulo  Way  were  added  to  the  Eng- 
lish dominions,  and  those  cessions  were  confirmed 
by  a  treaty  concluded  between  the  English  and  the 
Dutch.  But,  in  defiance  of  this  treaty,  the  latter 
determined  on  the  expulsion  of  their  rivals  from 
those  Islands,  in  the  possession  of  which  they  ap- 
peared to  be  gradually  establishing  themselves.  Hiey 
accordingly  attacked  them  with  a  strong  force,  seiz- 
ed their  factories,  magazines,  and  shippings  and  after 
stripping  the  factors  naked,  first  whipped  and  then  • 
loaded  them  with  irons.  Some  notion  may  be  form- 
ed of  the  trade,  then  in  its  infancy,  by  the  quantity 
of  spices  seized  here,  which  amounted  to  23,000  lbs. 
of  mace,  and  1 50,000  lbs.  of  nutmegs.  In  1654,  the 
Dut6h  were  compelled,  by  the  firmness  of  Cromwell, 
to  restore  the  Island  of  Pulo  Roon,  and  to  make 
satisfaction  for  the  massacre  of  Amboyna.  But  the 
English  settlers  not  being  adequately  supported 
from  home,  were  unable  to  resist  the  power  of  their 
rivals,  and  the,  Island  was  retaken  by  the  Dutch  in 
1G64.  They  retained  undisturbed  possession  of  their 
conquests  in  this  quarter  of  the  globe  until  the  year 
1706,  when  the  Banda  Islands,  along  with  all  the 
other  Dutch  colonies,  were  conquered  by  the  Bri- 
tish. They  were  restored  by  the  treaty  of  Amiens, 
in  the  year  1800,  but  were  again  captured,  and  have 
been  again  restored,  by  the  treaty  of  Paris,  conclud- 
ed in  tlie  year  1814. 

In  the  space  between  Banda  Lantoir  and  the 
Islands  of  Banda  Neira  and  Gonong  Apee,  there  is  a 
very  good  harbour  formed  with  entrances  both  from 
the  east  and  west,  which  enable  vessels  to  enter  it 
from  either  of  the  monsoons.  These  channels  are 
well  defended  with  several  batteries,  particularly  the 
western  one,  which  is  very  narrow.  Between  Gonong 
Apee  and  Banda  Neira,  there  is  a  third  channel  into 
this  harbour  from  the  north ;  but  it  is  navigable  only 
for  small  vessels. 

The  great  articles  of  commerce  in  these  Islands  Cnltare, 
are  nutmegs  and  mace,  which  are  engrossed  at  a  fix-  Varieiies, 
ed  price,  for  the  benefit  of  the  Dutch  East  India  «"**  ^»»- 
Company,  and  the  laws  and  regulations  geuerally  es-  JJe'Sot^^ 
tablished,  are  calculated  to  support  ^nd  promote  this  meg. 
monopoly,  rather  than  the  happiness-  of  the  people, 
or  the  improvement  of  the  country.    With  this  view, 
the  cultivation  of  the  nutmeg  is  only  allowed  in  the 
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IdancU  of  Banda  )(eira>  Gonoog  Ap,  Banda  Lantoir, 
and  Pula  Ay.  In  all  the  other  Inlands  the  tree  lias 
been  carefully  extirpated,  because,  being  at  a  distance 
from  the  seat  of  government,  they  were  suppteed 
to  afford  better  opportunities  for  smuggling.  In  the 
Islands  which  are  appropoatcd  to  the  cultivation  of 
the  nutmeg,  they  neither  feed  cattle  nor  produce 
grain  sufficient  for  the  maintenance  of  the  inhabi* 
tants,  and  they  are  on  this  account  dependent  on 
Batavia  for  annual  supplies  of  rice,  and  otiier  articles 
of  provision.  In  consequence  of  the  low  state  of 
agriculture  occasioned  by  this  policy,  the  inhabitants 
are  few,  and  the  number  of  hands  that  would  be  ne- 
cessary .to  bring  the  nutmeg  plantations  into  the 
highest  state  of  cultivation,  cannot  be  procured. 
This  scarcity  of  hands  renders  it  necessary  to  recruit 
the  declining  population  by  the  importation  of  slaves. 
It  would  appear,  also,  that  the  inhabitants  suffer  se- 
verely when  the  supplies  of  provisions  on  which  they  de- 
pend from  abroad  happen  to  be  interrupted,  and  that, 
in  these  circumstances,  their  wants  subject  them  to 
the  greatest  oppressions.  About  fifteen  months'before 
these  Islands  were  last  conquered  by  the  British, 
some  reforms  in  the  system  of  administration  were 
carried  into  effect  by  a  new  governor  who  had  been 
i^>pointed  for  Uiat  purpose.  But  before  this  period 
most  of  the  planters  were  in  great  distress,  having 
been  charged  with  very  heavy  debts,  Incurred  on  ac- 
count of  leans  in  rice  and  money,  made  at  different 
periods  by  the  former  governors,  and  this  circum- 
stance, joined  to  the  great  loss  which  they  sustained 
by  the  dreadful  hurricane  of  1778,  entirely  ruined 
their  private  fortunes  as  well  as  their  plantations. 
While  they  were  in  these  distressed  circumstances, 
the  Dutch  government,  with  an  unfeeling  avarice, 
aggravated  Uieir  misery  by  compelling  tliero  to  de- 
liver their  nutmegs,  at  the  reduced  price  of  three 
farthings  per  pound,  and  the  mace  at  a  still  lower  rate. 
Under  this  accumulated  distress,  the  spirit  which  had 
animated  their  fathers  in  the  daysof  their  independence 
seemed  once  again  to  revive,  and  they  remonstrated  in 
bold  and  determined  language.  They  claimed  the 
lands  as  their  own  prescriptive  inheritance,  which  they 
undoubtedly  were,  and  actually  proceeded  to  portion 
out  their  respective  properties  to  each  other.  The 
Dutch,  though  they  were  touched  by  no  feeling  for 
the  deplorable  situation  to  which  they  had  reduced 
the  country,  were  nevertheless  alarmed  when  they 
saw  their  discontented  subjects  determined  to  resist, 
and  it  was  thought  advisable  to  adopt  a  more  just 
and  conciliatory  conduct.  With  this  view,  the  ac- 
cumulated arrear  of  debt  claimed  by  the  company 
from  the  planters,  and  which  most  of  them  were  un- 
able to  pay,  was  cancelled.  Several  judicious  regu- 
lations were  also  adopted  resarding  the  management 
(tf  slaves,  and  the  price  at  which  the  government  re- 
ceived the  spices  of  the  planters,  were  at  the  same 
time  increased  from  the  low  rate  to  which  it  had 
been  reduced  to  seven  and  a  half  stivers  per  lib. 
for  mace,  and  to  two  and  a  half  stivers  for  nutmegs, 
with  a  deduction  of  17/'^  cent,  in  favour  of  the  com- 
pany and  their  servants. 

In  return  for  these  concessions,  it  would  u>pear, 
that  the  company,  after  having  pacified  their  subiects, 

*    '  their  mncuii  and  in  this  manner  they  continued 


to  practise  the  same  oppression  as  before,  though 
the  mode  of  it  was  somewhat  difierent.  The  plant- 
ers in  general,  if  they  had  been  once  freed  from  the 
enormous  debt  claimed  by  government,  would,  from 
the  produce  of  their  plantations,  have  speedily  dis-* 
charged  all  other  claims,  and  they  considered  it  hard, 
therefore,  that,  under  colour  of  remitting  this  debt, 
they  should  be  deprived  of  their  respective  proper- 
ties, to  which  prescription  gave  tliein  an  undoubted 
right. 

The  nutmeg-tree  is  a  native  of  several  of  the 
Islands  to  the  eastward  ;  but  it  has  been  in  a  great 
measure  extirpated  from  them  all  except  Banda.  It 
begins  to  bear  fruit  at  ten  years  growth,  the  fruit  im- 
proving in  quality,  and  increasing  in  quantity,  until  the 
tree  has  attained  the  age  of  an  hundred  yearp.  In  its 
appearance  it  Is  handsome  and  spreading,  the  bark  is 
smooth  and  of  a  broMrnish  grey  colour.  The  leaves 
resemble  those  of  the  laurel,  and  afford,  when  bruised, 
a  grateful  aromatic  scent.  When  the  tree  first  begins 
to  produce  fruit,  little  yellowish  buds  make  their  ap- 
pearance, out  of  which  small  white  flowers  are 
blown,  two  or  three  hanging  upon  slender  peduncles. 
In  the  centre  of  the  flower  is  an  oblong  reddish  knob, 
from  which  the  fruit  is  produced,  though  no  more 
than  one  blossom  out  of  three  commonly  ripens'  to 
a  nutmeg.  It  is  eight  or  nine  months  before  the 
fruit  arrives  at  maturity ;  but  blossoms  and  ripe  fruit 
are  found  together  on  the  same  tree,  and  the  nut- 
megs are  generally  gathered  three  times  in  a  year. 
The  nutmeff,  when  ripe  on  the  tree,  has  both  a  very 
curious  and  beautiful  appearance.  It  is  almost  the 
size  of  an  apricot,  and  nearly  of  the  same  colour, 
with  the  same  kind  pf  hollow  mark  all  round  it.  In 
shape  it  is  somewhat  like  a  pear.  When  perfectly 
ripe,  the  rind  over  the  mark,  which  is  nearly  half  an 
inch  thick,  and  of  a  whitish  colour,  opens,  and  dis- 
plays the  nutmeg  in  its  block  and  shining  shell,  en- 
circled by  a  net-work  of  scarlet  mace.  The  shell  in 
which  tlie  nutmeg  is. inclosed  is  about  as  thick  as 
that  of  a  filbert,  and  very  hard.  In  preparing  the 
friiit  for  use,  the  mace'  is  first  stript  off  and  kept  in 
baskets  to  dry  in  the  sun,  and  the  nutmeg  in  its  shell 
is  placed  before  a  slow  fire  to  dry  in  five  different 
houses  made  of  split  bamboos,  fitted  up  for  the  pur- 
pose. In  each  of  these  houses  it  remains  a  week, 
till  it  is  heard  to  shake  within  the  shell,  which  is  then 
easily  broken.  The  nutmegs  thus  prepared  are  sort- 
ed into  separate  parcels.  Each  sort  is  put  up  by  it- 
self into  baskets,  and  soaked  three  times  in  tubs  of 
sea  water  and  lime ;  after  which  they  are  put  into 
distinct  closets,  where  they  are  left  for  six  weeks  to 
sweat,  that  the  lime,  by  closing  the  pores  of  the  nut- 
meg, may  prevent  its  strength  from  evaporating.  The 
lime  is  necessary  to  preserve  the  fruit  from  worms 
and  other  insects,  and  it  requires  much  experience, 
as  well  as  a  considerable  degree  of  judgment,  to  as- 
certain the  precise  time  that  the  fruit  should  be  sufibr* 
ed  to  remain  in  the  lime ;  for,  if  it  be  taken  out  too 
soon,  it  is  worm-eaten,  and  if  it  is  left  to  remain  too 
long  in  the  lime,  it  is  burnt  up  and  rendered  useless. 

The  nutmeg  is  distinguished  into  three  .  sorts, 
namely,  tlie  male  or  barren  nutmeg,  the  royal  nut« 
meg,  and  the  queen  tiutmeg.  The  two  last  speciea 
are  distinguished  by  the  different  sorts  of  fruit  which 
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they  produce,  that  of  the  royal  nutmeg  being  thick- 
er, longer,  and  more  pointed.  TJie  green  shell  is 
also  thicker.  It  does  not  ripen  so  fast ;  and  ai^er 
opening,  it  preserves  its  freshness  eight  or  nine  days. 
The  mace  is  more  substantial,  and  three  times  as 
long  as  that  of  the  queen  nutmeg,  and  its  stripes  or 
thongs,  of  which  there  are  from  15  to  1?  principal 
ones,  are  of  a  livelier  red ;  they  are  also  broader, 
longer,  and  thicker,  and  not  only  embrace  the  nut 
through  its  whole  length,  but  pass  it,  and  cross  under 
it  as  if  to  prevent  it  from  falling.  The  royal  nutmeg 
is  generally  from  15  to  17  lines  long,  and  thick  in 
proportion.  It  remains  on  the  tree  a  long  time  after 
the  opening  of  the  green  shell,  and  gives  birth  to  an 
insect  in  the  shell,  which  feeds  upon  it,  and  destroys 
it.  The  queen  nutmeg  produces  much  smaller  nuts, 
only  nine  or  ten  lines  long,  not  so»  thick  by  a  third, 
and  well  marked  by  a  longitudinal  groove  on  one 
mde.  They  are  round,  and  the  green  shell  is  not  so 
thick.  The  mace,  which  is  composed  of  nine  or  ten 
principal  stripes,  grows  only  half  down  the  nut,  thus 
leaving  it  at  liberty  to  detach  itself,  and  to  escape  from 
the  insect  formed  in  the  shell.  In  two  or  three  days, 
also  the  green  shell,  losing  its  freshness,  soon  falls 
away  from  the  nut. 

Nutmegs  should  be  chosen  large,  round,  heavy, 
and  firm,  of  a  lightish  grey  colour  on  the  outside, 
and  the  inside  finely  marbled,  of  a  strong  fragrant 
smell,  warm  aromatic  taste,  and  a  fat  oily  body. 
The  oblong  kind,  and  smaller  ones,  should  be  reject* 
ed.  The  real  quantity  of  nutmegs  produced  has 
never  been  exactly  ascertained.  The  largest  quan- 
tity sold  by  the  Dutch  East  India  Company  at  one 
tune  was  280,694  libs,  in  the  year  1737.  In  1756, 
tliere.  were  sold  241,427  libs,  and  In  1778,  264,189 
libs.  The  average  quantity  annually  sold  in  Europe 
has  been  stated  at  250,000*  Hbs.  exclusive  of  about 
100,000  libs,  disposed  of  in  the  East  Indies.  The  pro- 
duce, however,  has  since  greatly  declined,  which  may 
be  imputed  to  various  causes.  In  the  year  1778,  the 
nutmeg  plantations  were  laid  waste  by  a  tremendous 
hurricane,  and  this  calamity  was  succeeded  by  op- 
pressions on  the  part  of  the  government,  and  by  dis- 
turbances among  the  people  ;  agriculture  and  indus- 
try were  in  consequence  neglected,  and  the  annual 
produce  of  spices  of  all  sorts,  which  amounted  to 
(J00,000  libs,  was  suddenly  reduced  to  50»000  libs. 
For  seven  years  previous  to  the  commencement  of 
the  war  with  France  in  1793,  the  average  quantity  of 
nutmegs  sold  in  Holland  amounted  only  to  22,459 
libs,  and  that  of  mace  to  7504  libs.  When  Banda  was 
taken  by  the  English  in  1796,  the  quantity  of  spices 
in  the  warehouses  amounted  to  84,777  libs,  of  nut- 
megs, and  to  19,587  libs,  of  mace.  In  the  several 
years  of  1808,  1804,  and  1805,  when  the  Banda 
Islands  were  in  possession  of  Britain,  tliere  were  im- 
ported of  nutmegs  104,094,  117,936,  and  35,851 
libs.,  which  were  sold  for  L.  46,233,  L.  54,733,  and 
L.  23,743.  The  quantity  retained  for  home  con- 
sumption amounted  on  an  average  to  39,071  libs*/ier 
annumy  and  the  revenue  which  they  yielded  to 
L.  7879-  The  permanent  duty  levied  on  nutmegs  in 
this  country  is  38«  6d,  per  lib. ;  and  the  war  duty 
Is*  2d.,  making  together  4e.  8d.  per  lib. 

Of  mace,  we  quantity  consumed  in  Britain  4ias 
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decreased  since  the  establishment  of  the  East  India  RaiMh 
Company.  In  the  year  l6l5,  the  consumption  I^^id* 
amounted  to  15,000  libs.  In  1803,  when  the  Islands  d^.J  jj 
were  in  possession  of  Britain,  the  whole  quantity  on-  < 
ly  amounted  to  24,234  libs.,  and  the  sole  value  was 
L*  53,356.  The  quantity  retained  for  home  con- 
sumption was,  on  an  average,  from  1804  to  I8O9  in- 
clusive, 5400  libs,  per  annum.  The  duty  on  mace 
imported  is  7s.  8d.  per  lib.  Mace  should  be  chosen 
fresh,  rough,  oleaginous,  of  a  fragrant  smell,  a  bri^t 
reddish  yellow,  and  the  smaller  pieces  are  esteemed 
the  best.  See  Miiburn*s  Oriental  Commerce^  and 
the  Asiatic  Annual  Register^  (o.) 

BANDELLO,  a  celebrated  Italian  novelist,  was 
born  at  Castelnuovo,  in  the  neighbourhood  of  Tor- 
tona,  about  the  year  1480.  In  his  youth,  he  studied 
both  at  Rome  and  at  Paris  ;  and  his  education  being 
completed,  he  went  to  reside  at  Mantua.  There  he 
remained  for  several  years  much  esteemed  by  Pirro 
Gonzaga,  who  entrusted  him  with  the  education  of 
his  daughter,  the  celebrated  Lucrezia  Gonzaga.  The 
incidents  in  the  lives  of  literary  men,  who  flourished 
in  Italy  during  the  sixteenth  and  seventeenth  centu- 
ries, have  a  strong  similarity  to  each  other.  Like 
most  of  his  literary  contemporaries,  Bandello  passed 
from  one  petty  court  to  another,  and  was  frequently 
employed  in  political  missions  by  the  patron  whom 
he  served  at  the  time.  At  this  period,  the  small 
states  of  Italy  were  divided  between  the  French  and 
Spanish  interests.  Bandello  had  chiefly  attached 
himself  to  those  princes  of  Lombardy  who  favoured 
the  French  party ;  and,  in  consequence,  when  the 
decisive  battle  of  Pavia  put  the  Spaniardis  in  posses- 
sion of  Milan,  where  Bandello  at  that  time  resided^ 
his  paternal  mansion  was  burned,  and  the  property 
of  his  family  confiscated.  He  fled  in  disguise  firom 
Milan,  and  after  wandering  from  town  to  town,  he 
placed  himself  under  the  protection  of  Cesar  Fregoso, 
a  celebrated  captain  of  that  age,  who  had  recently 
quitted  the  Venetian  for  the  French  service.  Wid^ 
this  general  Bandello  resided  in  Piedmont,  till  a 
truce  was  concluded,  when  he  accompanied  his  pa* 
tron  to  France.  After  the  death  of  Cesar  he  conti- 
nued to  live  with  his  widow  and  family  at  Agen,  to 
the  Bishoprick  of  which  he  was  raised  by  Francis  h 
in  1550,  and  continued  to  reside  in  the  vicinity  of 
that  town  till  his  death,  which  happened  about  1562. 

During  his  residence  at  Agen,  Bandello  revised 
and  added  to  his  Novels,  which  he  had  written  ia 
Italy  during  his  youth,  and  which  some  of  his  fnenda 
had  recovered  from  the  hands  of  the  Spanish  soldiers, 
who  burned  his  house  at  Milan.  His  Tales  were  first 
published  at  Lucca  in  1554,  4to.  In  the  complete 
editions  of  Bandello,  the  work  is  divided  into  four 
parts — ^the  1st,  2d,  and  3d  parts,  containing  59  sto* 
rles,  and  the  4th  comprehending  28.  The  whole 
are  dedicate;d  to  Ippolita  Sforza,  though  she  died  be- 
fore their  publication,  because  it  was  at  her  desire 
that  the  work  was  originally  undertaken*  Besides 
this  general  dedication,  each  novel  is  addressed  to 
some  Vahraso  Signare^  or  Chiarktsiona  Signora^  and 
in  these  introductions,  the  novelist  generally  explains 
how  he  came  to  a  knowledge  of  the  event  he  is 
about  to  relate.  He  usually  declares  that  he  heard 
it  told  in  company,-— details  ,tbe  conYenation  by 
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3lattdcUo.  which  it  was  introduced, — and  pretends  to  report 
it,  as  far  as  his  memory  senses,  in  the  exact  words  of 
his  authority. 

Bandello  is  chiefly  indebted  for  his  celebrity  to 
these  Novels,  which  belong  to  a  class  of  composition 
that  enjoyed  for  many  centuries  the  utmost  populari- 
ty in  Italy.    The  tales  of  the  French  Trouveurs,  hav- 
ing passed  into  Italy  towards  the  close  of  the  thir- 
teenth century,  were  first  imitated  in  the  Cento  No- 
velle  Antiche;  which  also  contains  stories  formed  from 
episodes  in  the  romances  of  chivalry,  the  ancient 
cnronicles  of  Italy,  and  jests  or  repartees  current  by 
oral  tradition.    Boccaccio,  whose  Decameron  appear- 
ed shortly  afler,  identified  this  species  of  composition 
with  the  history  of  Italian  literature,  and  the  pro- 
gress  of  the  Italian  language.      That    celebrated 
writer  was  followed  by  Sacchetti,  Ser  Giovanni,  Cen- 
thio,  and  a  numerous  tribe  of  imitators,  of  whom 
Bandello  is  by  much  the  best  known,  and  most  cele- 
brated, at  least  in  this  country.      His  popularity, 
however,   has  not  been   so  great  in  Italy,  which 
may   probably    be    attributed    to    the    negligence 
and   impurity  of  his  style ;  a  defect   of  which  the 
author  himself  appears  to  have  been  conscious,  as 
he  repeatedly  apologizes  for  his  defects  in  elegance 
of  diction.     lo  non  son  Toscano,  n^  bene  intendo  la 
proprieta  di  qiiella  lingua  ;  anzi  mi  confesso  hom" 
oardo*      Napioni,  in  his  eulogy  of  Bandello,  con- 
fesses that  he  is  not  remarkable  for  that  harmony 
of  periods,  and  delightful  naivete  of  expression,  for 
which  Boccaccio  and  others  of  his  predecessors 
were   so  distinguished  ;   but  he   adds,    that   none 
of  the  Italian  novelists  are  so  interesting  for  the 
developement  and  illustration  of  minute  historical 
facts,  which  would  in  vain  be  sought  for  in  the  his- 
tories of  the  revolutions  of  the  Italian  States.     Some 
of  the  novels  of  Bandello,  however,  it  must  be  ad- 
mitted, are  little  edifying;  and  it  is  curious,  that  one 
of  his  stories,  which  is  perhaps  the  most  obscene  in 
the  whole  series  of  Italian  novels,  should  be  declared, 
in  the  introduction,  to  have  been  related  by  the  cele- 
brated Navagero,  to  the  Princess  of  Mantua  and 
Duchess  of  Urbino.     Besides,  notwithstanding  the 
repeated  assertions  of  Bandello,  that  all  his  stories 
have  some  foundation  in  fact,  and  the  light  which  his 
euloeists  suppose  that  they  throw  on  the  history  of 
the  Italian  Republics^  it  cannot  be  denied,  that  the 
greater  proportion  of  them  are  derived  from  the 
Fablieux  of  the  French  Trouveurs,  and  the  works 
of  preceding  Italian  novelists,  with  an  alteration  of 
the  names,  and  some  slight  variations  in  the  incidents. 
But  while  Bandello  has  thus  copied  largely  from 
preceding  fablers,  none  of  their  works  have  suggested 
more  to  others,  or  are  more  curious  for  illustrating 
the  genealogy  of  fiction,  and  the  transmission  of  fabu- 
lous incident,  from  the  novelist  to  the  dramatic  poet. 
Many  of  the  tales  of  Bandello  were  translated  by 
Belleforest  in  his  Histoires  Tragiques,  whence  they 
found  their  way  into  Paynter's  Palace  qf  Pleasure^ 
and  other  works  of  a  similar  description  which  ap- 
peared in  England,  during  the  reign  of  Queen  Eliza- 
beth.    In  this  manner  they  furnished  the  plots  of 
many  tragedies  and  comedies,  to  the  most  numerous 
and  noble  r^ce  of  the  English  dramatic  poets.    That 
part  of  Shakespeare's  Much   Ado  aiauf  Nothing, 
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which  rehites  to  Don  John,  Claudio,  and  Hero,  is  Bandello 


taken,  with  little  variation  in  the  incidents,  from  the 
twenty-second  tale  of  the  first  part  of  Bandello;  and 
Twelfth  Night  is  borrowed  from  the  thirty-sixth  of 
the  second  part.  Mas^inger  has  been  indebted  for 
his  Picture^  which  is,  perhaps,  the  most  agreeable 
and  fanciful  of  his  dramas,  to  the  twenty-first  of  the 
first  part ;  while  Beaumont  and  Fletcher  have  de- 
rived from  the  same  source  their  comedy  of  the 
Maid  in  the  Mill,  and  the  Triumph  of  Deaths  which 
is  the  third  of  their  "  Four  Plays  in  One."  The 
thirty-fiflh  of  the  second  part  of  Bandello  is  the 
same  story  as  the  plot  of  Horace  Walpole's  Mysteri- 
ous Mother,  and  the  thirtieth  tale  of  the  Queen  of 
Navarre.  As  the  works  of  Bandello  and  the  Queen 
of  Navarre  were  printed  nearly  at  the  same  period, 
it  is  not  probable  that  they  copied  from  each  other, 
and  it  may  be  presumed,  that  some  current  tradi- 
tion furnished  both  with  the  horrible  incident  they 
report.  Mr  Walpole,  however,  disclaims  having  had 
any  knowledge  of  the  tale  of  the  Queen  of  Navarre, 
or  Bandello,  at  the  time  he  wrote  this  drama.  Its 
plot,  he  says,  was  suggested  by  a  story  he  heard 
when  very  young,  of  a  lady,  who,  under  uncommoB 
agonies  of  mind,  had  waited  on  Archbishop  Tillot- 
son,  and  besought  his  counsel  in  what  manner  slie 
should  act  under  the  fatal  circumstances  that  had  oc- 
curred. 

Besides  his  Tales,  Bandello  is  author  of  a  poem 
in  eleven  cantos,  which  was  his  first  work,  and  is  now 
very  scarce,  entitled,  Delle  Lodij  deUa  Signorei 
Lucrezia  Gonzaga,  printed  at  Agen,  1545,  in  8vo« 
He  also  wrote  a  complimentary  poem,  in  three  cantos, 
on  the  birth  of  a  son  of  his  patron,  Cesar  Fregoso. 
Both  these  productions  are  written  without  taste  or 
spirit ;  bat  it  is  said,  that  some  good  verses,  composed 
by  Bandello,  on  diferent  subjects,  are  still  presenr- 
ed  in  manuscript  in  the  library  of  the  Academy  of 
Turin.  (m.) 

BANDINI  (Akoelo  Maria),  a  learned  Italiafl, 
was  bom  at  Florence  on  the  25tli  September  1726. 
Having  been .  left  an  orphan  in  his  infiuicy,  he  was 
supported  by  his  uncle,  Joseph  Bandini,  a  lawyer  of 
some  note.  He  was  educated  among  the  JesuitSi 
and  discovered  an  early  passion  for  the  study  of  an- 
tiquities. A  desire  which  he  also  manifested  to  dis- 
tinguish himself  as  a  poet,  was  fortunatel}'  checked 
by  the  ill  success  of  his  first  attempt ;  and,  from  that 
period,  he  devoted  himself  principally  to  literary 
history  and  archaiological  science.  The  celebrated 
Dr  Lami,  with  whom  he  had  the  good  fortune  to 
contract  a  friendship,  assisted  him  with  his  cmmsels^ 
and  encouraged  him  to  persevere  in  that  path,  to 
which  his  genius  seems  to  have  directed  him. 

In  the  year  1747»  Bandini  undertook  a  journey  to 
Vienna,  in  company  with  the  Bishop  of  Volterra,  to 
whom  he  acted  in  the  capacity  of  secretary.  He 
was  introduced  to  the  Emperor,  and  took  the  op- 
portunity of  dedicating  to  that  monarch  his  Specimen 
LitteraturcB  Florentinte,^  which  was  then  printing  at 
Florence.  The  following  year  he  returned  by  the 
way  of  Venice,  Padua,  Ferrara,  and  Bologna,  and 
united  himself  in  friendship  with  the  learned  men  in 
all  these  cities.  Having  resided  sometime  at  Flo- 
rence, he  repaired  to  Rome,  aod  entered  into  orders, 
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Baodini.    passing  tlie  whole  of  his  time  in  the  library  of  the 
~    ^  '  Vatican  and  in  those  of  the  Cardinals  Passionei  and 
Corsini.  At  that  time,  the  famous  obelisk  of  Augustus 
was  dug  out  of  the  ruins  of  the  Campus  Martius. 
Bandini,  by  the  order  of  Benedict  Xlv.|  undertook 
to  describe  and  explain  this  curious  monument ;  but 
fiiiding  that  the  air  of  Rome  was  injurious  to  his 
health,  he  returned  to  Florence.     In  1750,  he  was 
selected  by  Alexander  Marucelli  to  take  charge  of 
the   valuable  library,  which   his  uncle,  the   Abb6 
Francis  Marucelli,  had  lefl,  and  which,  according  to 
the  will  of  the  founder,  was  to  be  open  to  the  public. 
But  he  had  scarcely  entered  upon  the  duties  of  this 
charge  when  the  proprietor  died,  after  bequeathing 
all  his  effects  to  the  library,  and  appointing  the  Abbe 
Bandini  perpetual  librarian  and  his  testamentary  exe- 
cutor.    It  required  two  years  to  liquidate  the  suc- 
cession, and  to  form  the  complete  catalogue  of  this 
vast  library,  which  was  at  length  opened  to  the  pub- 
lic in  the  year  1752.      In  1756,  he  was  prefer- 
red by  the  Emperor  to  a  prebend  at  Florence,  and 
appointed  principal  librarian  to  the  Laurentian  li- 
brary.    During  forty-four  years  he  continued  to  dis- 
charge the  duties  of  this  situation,  and  died  in  1 800, 
generally  esteemed  and  regretted.    On  his  deathbed 
he  founded  a  public  school,  and  bequeathed,  the  re- 
mainder of  his  f<»rtune  to  other  charitable  purposes. 
The  first  work  by  which  Bandini  became  Known 
as  a  man  of  letters  was  hb  Dissertatio  de  veterum 
SaltationibuSf  which  he  wrote  at  the  a^e  of  twenty- 
two,  and  which  was  inserted  by  his  learned  friend 
Lami  in  the  fifth  volume  of  the  works  of  Meursius, 
published  in  1745.  The  most  remarkable  of  his  other 
works  are,  1.  Specimen  litteraiura  Florentina  seculi 
XV.  &c.  2  vols.  8vo.     2.  De  Obelisco  Augusti  Cie- 
saruy  e  Campi  Mariii  nuderibus  nuper  eruiOy  1750, 
fol.     3.  Collectio  veterum  aliquot  Monumentorum  ad 
historiam,  pracipue  litterariam  pertinentium.    1752, 
8vo.     4.  Eiogio  deW  ah,  Francisco  Marucelli  Jondo' 
tore  della  publico  Iberia  Marvcelliana,   1754,  4to. 

5.  Vita  e  letere   di  Amerigo   Vespucci.    1745,  4to. 

6.  De  vita  et  scriptis  Joan.  Bapt.  Donii  Pairicii 
Florentiniy  libri  V.  adnotationibus  illustrati ;  accidit 
eiusdem  Donii  litter arium  comme%cium  nunc  primum 
sn  lucem  ediium*  1755,  fol.  7.  Vita  di  Fiiippo 
Strozzi,  1756,  4to.'  8.  Vita  del  cardin.  Ntccolo 
da  Prato.  Eod.  an.  4to.  9.  From  1768  to  1766, 
he  employed  himself  in  publishing  successively  the 
works  of  some  of  the  minor  Greek-poets,  which  he 
enriched  with  notes  and  various  readings.  These 
were  Callim'achus ;  tlie  two  poems  of  Nicander  on 
poisons  and  antidotes ;  the  Phenomena  of  Aratus ; 
the  poems  of  Musaeus ;  those  of  Colluthus  on  the 
rape  of  Helen,  and  Tryphiodorus  on  the  taking  of 
Troy ;  Theognis,  Phocylides,  and  the  golden  verses 
of  Pythagoras.  The  Greek  text  of  these  poems  was 
carefully  collated  with  the  best  manuscripts;  and 
there  were  added  translations,  in  Italian  verse,  by 
Ant.  Mar*  Salvini.  10.  Catalogus  codicum  manu- 
scriptorum  Gracorumt  Latinorum,  et  Italorum,  biblio' 
iheca  Laurentiana.  1764-78,  8  vols.  fol.  11.  Bi- 
bliatheca  Leopoldina  Laurentiana,  sive  Catalogus  Ma- 
nuscriptorum^  qui  jussu  Petri  Leopoldi  in  Laurentio' 
num  translati  sunt.  1791-93,  3  vols.  fol.  12.  De 
Florentini  Juntarum  Typographia,  efus  qui  censoribus. 
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17dl>   2 ,  parts,   8vo.     See  Biographie   Universelle^  Baofiafairp. 
Tom.  III.  (H.)     ^^-^^y^^^ 

BANFFSHIRE,  a  county  in  the  north  of  Scot- Situation 
land,  having  tlie  Murray  Firth  on  the  north,  Aber- "«*  Eitent. 
deenshire  on  the  east  and  south,  and  the  county  of 
Moray  on  the  west,  is  situate  in  the  58th  degree  of 
north  latitude,  and  contains  647  square  miles,  or, 
without  including  a  small  space  covered  by  water, 
412,800  English  acres.     Along  the  coast,  for  about  Sai&ce- 
30  miles,  the  soil  consists  chiefly  of  sand  and  loam, 
and  is  in  many  instances  well  cultivated ;  but,  with^ 
the  exception  of  this  tract,  Banflshire  is  a  hilly,  and, 
towards  the  south,  a  mountainous  district,  tliough 
many  fertile  valleys  are  interspersed ;  and  there  is 
much  valuable  grazing  land,  well  sheltered  witli  na- 
tural wood,  on  the  banks  of  its  streams,  and  in  its 
romantic  glens.     The  Spey,  one  of  the  most  consi-  RiTen. 
derable  rivers  in  Scotland,  which  flows  on  its  western 
boundary,  and  the  Dcveron  on  its  eastern,  to  both  of 
which  a  number  of  rivulets  are  tributar}',  yield  a  con- 
siderable revenue   from  their  salmon-flshings, — the 
former,  according  to  the  agriculturttl  survey  in  1812, 
upwards  of  L.  6OOO,  and  the  latter  about  L.  2009 
yearly.     In  the  lower  part  of  the  country,  towards  Seats* 
the  coast,  there  are  several  magnificent  buildings,  of 
which  Duff  House,  the  principal  seat  of  the  family 
of  Fife,  Cullen  House,  the  seat  of  the  Earl  of  Find- 
later  and  Seafield,  and  Gordon  Castle,    the  most 
princely  mansion  in  the  north  of  Scotland,  are  the 
most  conspicuous.    Around  these,  and  a  great  num-  piantatioM. 
ber  of  gentlemen's  seats  in  the  interior,  the  planta- 
tions are  extensive  and  .ornamental ;  but  the  extent 
and  the  value  of  the  natural  woods  is  inconsiderable. 

Calcareous  substances  in  the  form  of  marble,  lime-  MinenJir 
stone,  and  marl,  abound,  yet,  owing  to  the  want  of 
coals,  the  greater  part  of  the  lime  used  on  the  lands 
near  the  coast  is  brought  from  Sunderland.  The 
other  minerals  most  worthy  of  notice  are  freestone, 
granite,  slate,  brick-clay,  to  which  must  be  added 
the  rock-crystals  and  topazes,  found  on  the  moun- 
tain of  Cairngorum,  and  other  parts  of  that  elevated 
ranee  which  forms  the  southern  and  western  boun- 
daries of  Bauflkhirc.  In  sunmier  1 8 1 1 ,  L.  2000  worth 
of  these  stones  were  found;  and  in  somp  instances  to 
die  value  of  L.  200  in  one  day.  Cudbear  or  cup-  Cudl>ear. 
moss,  though  certainly  a  vegetable  substance,  may  be 
mentioned  along  with  minerals,  from  its  growing  only 
in  rocky  mountainous  situations.  Its  use  in  dyeing 
purple,  after  undergoing  a  simple  preparation,  is  said 
to  have  been  discovered  by  Mr  Gordon,  a  gentleman 
of  the  parish  of  Kirkniichael  in  this  cowUy,  before 
the  year  1755.  In  1808  and  1809  about  L.500  worth 
of  it,  gathered  on  tlic  mountains  of  Banfl&hirc,  and 
those  adjoining  in  Aberdeenshire,  was  purchased  for 
the  manufactures  of  (ilasgow. 

Neither  the  climate  nor  the  soil  of  this  county,  AgriculUirr. 
except  along  the  coaht,  is  favourable  to  extensive 
aration  ;  the  subsoil  of  the  higher  grounds  being  in 
general  retentive  of  moisture,  aud  grain  very  late  in 
ripening.  Only  about  a  fourth  part  of  its  contents 
is  considered  to  be  at  all  ht  for  tillage.  Almost  all 
the  crops  usually  cultivated  in  Scotland  have,  how- 
ever, gained  a  firm  footing  here,  though  oats  occupy 
by  far  the  greatest  proportion  of  the  arable  surface* 
In  thisy  ai  in  the  other  northern  counties,  the  ctiief 
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iBanfisiiire.  dependence  of  the  husbandman  is  on  his  live  stock ; 
'  *•'  /'^•'^and  there  being  comparatively  few  sheep,  the  te- 
nantry look  to  their  cattle  as  the  great  fund  for  pay- 
ing rents  and  all  other  charges. 

Farms  are  generally  so  small  as  scarcely  to  deserve 
the  name,  most  of  the  land  being  parcelled  out  into 
holdings  of  less  than  30  acres ;  and  the  management 
is  but  too  often  incorrect  and  unproductive.     For 
what  improvements  have  been  made  in  its  agricul- 
ture, this  district  is  much  indebted  to  one  of  the 
Earls  pf  Findlater,  who,  so  early  as  1754,  not  only 
introduced  and  exhibited  on  some  of  his  own  farms 
the  most  approved  practices  then  known  in  Eng- 
land, but  held  out  liberal  encouragement  to  his  te- 
ITalaed  and  nants  to  follow  his  example.     The  valued  rent  is 
Beal  Rent.  L. 79,200  Scots ;  and  in  1 81 1,  according  to  the  assess- 
ment to  tlie  Property  Tax,  the  real  gross  rent  of  the 
lands  was  L.  79,396,  3s.  4d.,   and  of  the  houses 
L.  5514,  2s.  Sterling.     The  valuation  of  estates  held 
under  entail  is  more  tlian  a  half  of  the  whole. 
Anchenhal-      ^^^  ™^^  buildings,  common  in  some  of  the  north- 
ngWork.    em   counties,    called    Auchenhalrig  tvork,    from   a 
place  of  that  name  in  Banffehire,  have  been  found  a 
cheap,  and  by  no  means  a  bad  substitute  for  stone 
and  lime  walls  in  farm  offices.     About  30  carts  of 
stones,  round,  or  rather  small,  10  carts  of  clay  or 
mud,  to  which  a  certain  proportion  of  sand  is  added, 
and  24  stone  of  straw,  make  a  rood  of  36  square 
yards.     Several  houses  built  of  these  materials  have 
stood  upwards  of  a  hundred  years. 

There  is  scarcely  any  thing  deserving  the  name  of 
manufactures  in  this  county.    The  linen,  and  more 
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lately  the  cotton  branches,  empk)yed  a  number  of  B^nffsliire. 
hands,  but  both  have  declined  of  late.  Coarse  woollen 
stuffs  are  made  in  private  families  for  home  consump- 
tion ;  and  tan-works,  breweries,  rope-works,  &c,  have 
been  established  on  a  small  scale.    Its  commerce  by  Commerce, 
sea  is  equally  inconsiderable.    At  the  ports  of  Banff, 
Macduff,  Portsoy,  and  tjarden^town,  a  few  vessels 
carry  on  a  little  trade,  chiefly  coastwise,  importing 
coals,  iron,  timber,,  and  other  necessary  articles; 
and  exporting  salmon  and  other  fish,  butter,  and  a 
little  grain.     But  the  cattle  driven  to  the  southern 
markets  make  the  principal  returns.     The  salmon-  Fishing  Til« 
fishings  have  been  already  noticed,  and  there  are  10  l^S^* 
fishing  villages,  which,  besides  yawls,  employ  from 
50  to  60  boats  in  the  white  fishery.     Herrings  have 
lately  appeared  on  this  coast. 

Several  remains  of  antiquity  are  pointed  out  in  Antiquities, 
different  parts  of  Banffshire,  of  which  the  churches 
of  Mortlach  in  the  mountains,  and  Gamray  on  the 
shore,  are  perhaps  the  most  remarkable ;  exhibiting 
the  savage  triumphs  of  our  ancestors  over  the  invad- 
ing Danes  700  years  ago,  in  their  sculls  built  into 
the  solid  walls.  Ruins  of  castles  and  traces  of  en- 
campments are  frequent ;  but  scarcely  any  of  those 
circles  of  stone  are  to  be  seen,  which  are  supposed 
to  belong  to  a  much  more  remote  a^e. 

The  population,  as  taken  under  the  acts  1 800  and  PopoIaUoB. 
181 1,  is  given  in  the  table  below;  but  it  appears  that, 
in  some  instances,  the  population  of  parishes,  part 
of  which  lie  in  other  counties,  is  included  in  the  re- 
turns for  these  counties* 
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BANKING. 


In  the  Eficyclopadta  will  be  found  some  explana- 
tion of  the  nature  and  origin  of  banking ;  and  it  now 
remains  to  describe  tlie  improvements  which  have 
been  subsequently  introduced  into  this  important  art 
of  money-dealing,  and  to  give  some  account  also  of 
the  principal  banks,  which,  in  the  progress  of  com- 
merce and  of  wealth,  have  been  established  in  this, 
and  in  other  countries* 
Purpose  for     The  chief  purpose  of  the  different  banks  which 
which         were  established  throughout  Europe  during  the  fif- 
lUmks  were  teenth  and  sixteenth  centuries,  such  as  the  banks  of 
"1*hr  h*     Venice,  Genoa,  Amsterdam,  Hamburgh,  and  Nu- 
csabiBh-     ygnj^jgyg^  y^^  ^^  provide,  for  the  convenience  of  com- 
merce, a  currency  of  a  determinate  and  invariable 
standard.     Before  this  period,  the  currency  of  those 
places  was  lost  amid  an  inundation  of  the  light  and 
debased  coins  of  every  adjacent  state  ;  and  the  busi- 
ness of  commercial  exchange  was  in  this  manner  ob- 
structed by  the  want  of  some  certain  measure  of 
value.    By  the  establishment  of  banks  of  deposit,  as 
they  are  generally  called,  which  paid  all  demands  on 
them  in  money  of  a  known  weight  and  fineness ;  and 
by  ordaining,  at  the  same  time,  that  all  payments 
above  a  certain  sum  should  be  made  in  bank  money, 
the  greatest  possible  degree  of  certainty  was  given 
to  tlie  value  of  the  currency,  while,  by  adopting  the 
method  of  paying  large  sums,  by  means  of  a  simple 
transfer  from  one  name  to  another  in  the  books  of 
the  bank,  great  facility   and  dispatch  were  obvi- 
ously  given  to  all   cash   transactions.^    Nor  were 
those  advantages  confined  to  the  particular  places 
in  which  banks  were  established.    It  was  soon  found, 
that  the  same  improvement  which  was  so  useful  in 
the  domestic  transactions  of  a  conununity  could  be 
employed  with  even  greater  advantages  Jn  simplify- 
ing the  cash  transactions  of  distant  places.     The  in- 
conveniences to  which  merchants  residing  in  the 
same  place  must  have  been  exposed  in  making  pay- 
ments to  each  other,  previous  to  the  establishment 
of  banks,  would  necessarily  consist  in  the  want  of 
some  fixed  and  invariable  measure  of  value ;  in  the 
counting,  weighing,  and  useless  transportation  of 
large  sums  from  one  hand  to  another ;  and  in  the 
frauds  and  mistakes  which  would  frequently  occur  in 
these  cumbersome  transactions.     But  in  the  com- 
mercial intercourse  of  distant  places,  all  those  disad- 
vantages would  be  greatly  aggravated ;  there  would 
be  more  scope  for  frauds  and  mistakes ;  they  would 
be  less  easily  corrected ;  and,  without  some  system 
of  money-dealing,  the  commerce  of  distant  places 
must  be  limited  to  mere  b^ter,  or  to  the  instant  ex- 
change of  speoie  for  goods,    llie  jprogress  of  yealth 
and  industry  is,  however,  necessarily  accompanied  by 
the  growth  of  confidence  and  credit.    Upon  this  new 
principle,  commercial  dealing  is  gradually  extended ; 
and  in  these  circumstances,  without  the  intervention 
of  the  money-dealer^  there  must  be  a  continual  and 
useless  transportation  of  specie  between  all  commer- 
cial towns.    No  debt  can  be  discharged  without  a 
remittance  in  cash,  and  each  separate  transaction 


will  require  a  separate  remittance.  To  obviate  these 
useless  payments  in  detail,  the  business  is  naturally 
transferred  to  a  separate  class  of  dealers,  by  whom 
the  whole  debts  and  credits  of  the  community,  in 
place  of  being  settled  individually,  are  brought  to  a 
genera]  balance,  and  it  is  only  for  the  discharge  of 
this  balance,  that  it  is  necessary  to  remit  specie. 
The  arrangements  by  which  this  result  is  produced 
are  exceedingly  simple  and  obvious,  and  are  now  be- 
come so  familiar,  that  they  hardly  require  to  be  ex- 
plained in  detail. 

When,  in  the  progress  of  wealth  and  improvement,  g|„J2. 
certain  individuals  begin  to  acquire,  from  their  in- 
creased wealth  and  their  extended  trade,  the  general 
confidence  of  the  community,  it  will  naturally  occur 
to  inferior  traders,  who  have  remittances  to  make  to 
other  places,  that  the  great  merchant,  by  means  of 
his  credit  and  connections,  may  assist  him  in  his 
transactions  with  those  distant  parts.  If  the  one  has 
money  to  remit,  the  other  may  have  money  to  receive^ 
and  in  this  manner,  by  means  of  credit  and  con- 
fidence, the  engagements  of  the  different  parties  may 
be  duly  discharged  by  a  mere  transfer  of  debt  from 
one  person  to  another.  Thus,  we  may  suppose  A, 
the  great  merchant,  has  money  to  receive  from  the 
same  place  to  which  B,  the  inferior  merchant,  has 
money  to  remit.  He  receives  the  money  from  B» 
giving  him,  of  course,  an  order  on  the  debtor  which 
he  has  in  the  same  place  in  which  B*s  creditor  re- 
sides. To  this  place  the  order  being  sent,  the  debt 
belonging  to  A  is  transferred  to  the  creditor  of  B. 
And  thus,  by  the  mutual  transfer  of  claims,  without 
the  intervention  of  specie,  this  account  of  debt  and 
credit  is  finally  settled.  The  credit  and  connections 
of  the  wealthy  merchant,  inducing  others  to  deposit 
money  with  him  for  the  purpose  of  being  remitted  to 
their  respective  creditors,  the  cash  transactions  of 
the  town  and  neiglibourhood  gradually  centre  in  his 
hands.  All  those  who  have  money  to  remit,  or 
money  to  receive,  entrust  the  transaction  to  his 
management ;  he  receives  their  money,  for  which  he 
gives  them  his  drafts,  or  their  bills,  for  which  he 
either  gives  them  money,  or  undertakes  to  procure 
payment,  and,  in  this  manner,  the  debts  and  credits 
of  the  different  commercial  towns,  in  place  of  being 
settled  as  formerly  in  detail,  are,  by  the  agency  of 
the  money-dealers,  brought  into  one  general  ac- 
count, and  reduced  at  once  to  a  common  balance. 
The  establishnaent  of  such  public  banks  as  those  of 
Venice,  Genoa,  Amsterdam,  Hamburgh,  Sic,  on  Uie 
solid  security  of  large  deposits  of  treasure,  by  in- 
spiring general  coiifidence,  would  tend  to  give  life 
and  activity  to  this  improved  system  of  money- deal- 
ing. The  credit  of  an  individual,  however  respect- 
aUe  for  wealth,  integrity,  and  prudence,  could  hard- 
ly be  supposed  in  any  case  to  be  equal  to  that  of 
those  public  establishments  which  were  the  general 
depositaries  of  all  the  floating  capital  of  the  com- 
munity, of  which  the  management  was  committed  to 
directors  publicly  chosen,  and  bound  down  in  thelf 
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Bankifif .    conduct  to  certain  general  rules,  from  wkkh  they  have 
DO  discretionary  power  to  depart.     In  the  two  great 
sources  of  mercantile  confidence,  therefore,  namely, 
the  reputation  of  wealth  and  prudent  management, 
those  institutions  could   not  be  exceeded.     They 
were  evidently  beyond  the  reach  of  all  the  ordinary 
casualties  of  commerce,  and  it  could  only   be  by 
foreign  invaBion,  or  by  some  great  internal  convul- 
sion, which  would  tend  to  the  dissolution  of  all  civil 
order,  that  their  ruin  could  be  accomplished.     Their 
bills  and  drafb  possessing  a  proportionably  extensive 
circulation,  formed  a  species  of  currency  in  universal 
credit,  throughout  the  great  mercantile  community 
of  Europe,  and  furnished  a  most  convenient  instru- 
ment for  settling,  in  the  most  easy  and  expeditious 
manner,  the  cash  transactions  between  distant  parts. 
It  has  been  suggested,  that  those  bills  of  exchange 
and  drafts  were  the  invention  of  the  Jews,  and  such 
may  very  possibly  have  been  the  case.      But  the 
just  and  philosophical  remark  of  Mr  Dugald  Stewart, 
in  regard  to  the  invention  of  printing,  may  be  gene- 
rally applied  to  the  progress  of  mankind  in  all  other 
arts  and  sciences.     On  this  subject,  he  observes, 
that  to  whomsoever  the  credit  of  this  important  dis- 
covery may  be  due,  It  is  evident,  from  the  state  of 
society  at  that  time  in  Europe,  and  from  the  ra- 
pid progress  of  all  moral  improvement,  that  some 
such  process,  for  the  speedy  dissemination  of  know- 
ledge, must  have  been  discovered  about  this  period. 
The  general  condition  of  the  world,  created,  if  we 
may  so  express  ourselves,  an  effectual  demand  for 
the  discovery ;  and  the  ingenuity  of  mankind  being 
turned  to  this  object,  the  necestary  means  for  grati- 
fying the  love  of  knowledge  and  inquiry,  now  fairly 
awakened,  were  speedily  devised.    In  like  manner, 
it  may  be  remarked  of  bilk  of  exchange,  that  the 
gradual  progress  of  mankind  in  wealth  and  improve- 
ment, favoured  the  growth  of  mercantile  confidence, 
which  was  still  farth^  strengthened  by  the  establish- 
ment of  public  banks  of  undoubted  credit ;  and  that, 
by  whomsoever  bills  of  exchange  ware  first  used,  some 
such  invention  was  the  necessary  result  of  that  in- 
creased confidence  and  credit,  which  the  progress  of 
wealth  and  industry  was  rapidly  diffusing  over  all 
Europe. 

In  general,  the  public  banks  established  through- 
out Europe  were  found  to  answer  all  the  purposes 
of  their  institution.  As  their  credit  was  beyond 
all  question,  they  afforded  a  solid  foundation  for 
commercial  confidence,  and  their  affairs  being  ma- 
naged with  prudence,  they  increased  in  respectabi- 
lity and  credit,  supplying  the  home  merchant  with 
a  safe  and  convenient  instrument  of  exchange,  and 
enabling  the  foreign  merdiant  to  receive  remittances 
from  abroad,  or  to  make  his  payments  more  cheaply, 
safely,  and  expeditiously  than  before.  In  addition 
to  those  already  mentioned,  other  banks  were  esta- 
blished in  different  parts  of  Europe,  and  upon  the 
aame  model.  But,  in  some  cases,  owing  to  a  devia- 
tion from  their  original  roles,  and  to  an  imprudent 
extension  of  their  concerns,  from  a  desire  of  iaordi- 
nate  gains^  Hiey  were  occasionally  in  want  of  specie, 
and  beii^  unsdble  to  pay  on  demand,  they  fell  from 
that  high  degree  of  credit,  which  is  essential  to  the 
usefulness  and  prosperity  of  such  institutions. 


By  the  general  circulation  of  the  bills  of  those  Banking, 
public  banks,  the  use  of  specie  was  in  a  grear  mea-  ^*^^^^^ 
sure  superseded  as  a  medium  of  exchange  between 
distant  parts ;  and  it  was  obvious,  that,  by  following 
out  the  same  principle  in  the  domestic  circulation  of 
a  country,  paper  might,  in  like  manner,  be  substi- 
tuted for  specie  in  its  internal  commerce.  When  a 
debt  against  persons  of  undoubted  ability  to  pay  is 
once  constituted  by  a  written  document,  the  debt 
may,  by  means  of  this  document,  be  made  over  to  li- 
quidate the  claims  of  a  third  party,  and  in  this  way, 
a  cumbersome  species  of  paper  currency  may  be  em- 
ployed in  the  great  transactions  of  trade.  By  im- 
proving the  form  of  this  instrument,  however,  by  cir- 
culating bills  for  small  sums,  and  by  making  them 
payable  on  demand,  a  public  bank,  m  good  credit, 
will  supply  the  community  with  a  paper  currency  so 
convenient  as  to  answer  all  the  purposes  of  specie. 

In  the  course  of  the  last  century,  public  banks  for  EstabliA- 
the  circulation  of  paper  in  lieu  of  ^ecie  have  been  ^*'»*  of  th« 
established  in  most  of  the  great  cities  of  Europe.  Ofp^^j°jj 
these,  the  most  important,  whether  we  consider  its  ^^^ 
great  wealth,  or  the  vast  extent  of  its  transactions,  is 
the  Bank  of  England.     Of  the  nature  and  oriein  of 
this  establishment,  an  account  will  be  found  in  the 
Encuclopisdia  ;  and,  in  this  supplementary  work,  we 
shall  proceed,  briefly,  to  notice  some  of  its  more  re- 
cent transactions,  and  also  to  describe  generally  the 
effects  produced  by  so  powerful  an  engine  on  the 
circulation  and  commerce  of  the  country. 

The  Bank  of  England,  when  it  was  first  incorporat-  Tnuisac- 
^d,  assisted  Government  with  a  loan  of  L.  1,200,000,  tions  with 
and  it  has  subsequently  been  in  the  practice  of  accom-  *he  Govern* 
modating  the  public,  from  time  to  time,  with  loans  to  a  "'^"^ 
considerable  amount.  In  1 746,  those  advances,  which 
form  its  undivided  capital,  amounted  to  L.  1 1,686,800, 
for  which  interest  is  paid  by  Government  at  the  rate  of 
3  per  cent. ;  and  its  divided  capital  had  been,  at  tha 
aame  time,  raised,  by  different  calls  and  subscrip- 
tions, to  L.  10,780,000.  The  state  of  these  two  sums 
contiaued  nearly  the  same  till  the  year  1800,  when 
the  Bank,  in  consideration  of  the  renewal  for  twenty- 
one  years  of  its  charter,  which  expired  in  1812,  ad- 
vanced to  Government  a  farther  sum  of  L.  3,000,000, 
without  interest,  for  six  years.  This  sum  becama 
payable  in  the  year  1806,  at  which  period,  it  was 
agreed,  after  some  discussion,  that  the  loan  should 
be  continued  to  Government  during  the  war  at  an  in- 
terest of  3  per  cent.  In  the  following  year,  in  con- 
sequence of  the  great  profits  arising  from  the  vast 
and  increasing  amount  of  the  public  money  deposit- 
ed in  the  Bank,  the  Chancellor  of  the  Exchequer 
claimed  for  the  public  some  compensation,  either  by 
an  annual  payment  of  money,  or  by  a  loan  without 
mterest.  In  the  year  1797i  the  deposits  of  cash  in 
the  Bank,  whether  belonging  to  the  public  or  to  in- 
dividuals, amounted  altogether  to  L.5,130,140.  The 
Government  balances  alone  had  increased,  in  the 
year  1807,  to  the  enoroiouB  amount  of  between 
L.  11,000,000  and  L.  12,000,000;  and,  in  considera- 
tion of  the  profit  accruing  to  the  Bank  from  the  use 
of  this  money,  its  directors  agreed  to  lend  L.  3,000,000 
to  Government  without  interest,  until  six  months  af- 
ter the  conclusion  of  a  definitive  treaty  of  peace. 
This    loan,     together    with    the    former    loan    of 
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Bankiiig-L.  3^000,000  granted  in  1806,  became  due  in  the 
year  1814<.  The  loan  of  1806  was  discharged,  but 
the  loan  with  which  Government  was  accommodated 
in  1808  was  continued  to  the  public  till  5th  April 
18X6.  According  to  an  arrangement  made  at  this 
time,  the  Bank  was  allowed  to  add  to  its  capital 
L.  2,910,600 ;  and  in  return  the  loan  of  L.  3,000,000 
was  continued  at  an  interest  of  3  j)er  cent.     An  ad- 


ditional advance  was  also  made  to  Govermnent  of   Bankiqg; 
L.  6,000,000,  at  an  interest  of  4  per  cent.    The  debt  ^^^V*^^ 
of  the  Government  to  the  Bank  has  been  in  this  man- 
ner increased  from  L«  11,686,800  to  L.  20,686,800. 

The  following  view  of  the  state  of  its  circulation  Circulation 
at  different  periods,  from  1718  to  the  present  year  ®j.  *^  ™"* 
(1816),  is  extracted  from  accounts  laid  before  Par-®^*"*^"^ 
liament. 


Amount  of  Bank  of  England  Notes  in  Circulation  at  the  Jbllomng  Periods. 


lu  the  Year 

Notes  of  L.  5  smd 
fipwanff. 

Notes  ander  L.  5. 

Bank  Post  Bilk. 

Total. 

1718. 

L.  1,829,930 

L.  1,829,930 

1721. 

2,054,780 

2,054,780 

1730. 

4,224,990 

4,224,990 

1754. 

3,836,870 

L.  186,920 

3,975,870 

1761. 

5,863,290 

138,520 

6,001,810 

1762. 

6,012,150 

119,620 

6,131,770 

1763. 

6,716,660 

173,020 

6,889,680 

1772- 

5,881,960 

319,070 

6,201,030 

1778. 

7,030,680 

509,390 

7,540,070 

1788. 

6,354,070 

353,470 

6,707,540 

1784. 

6,074,930 

317,800 

6,392,730 

1791- 

10,027,600 

661.910 

10,689,510 

1792-   Average  of  1 
Jan.  and  July 

» 

10,277,990 

724,865 

■ 

11,102,855 

179s.   Average  of 
Jan.  and  July  i 

» 

.  11,193,105 

735,005 

11,928,110 

1794.   Average  of  1 
Jan.  and  July  r 

9,670,450 

576,130 

10,246,586 

1795-    Average  of  i 
Jan.  and  July  J 

9>580,300 

* 

559,605 

10,139,905 

1796.   Average  of  \ 
Jan.  and  July  J 

9,516,000 

596,165 

10,106,165 

1797-  January 

,  8,742,580 

461,970 

9,204,500 

July 

9,331,920 

L.  921,780 

524,400 

10,778,120 

1798. 

9,571,945 

1,483,740 

506,045 

11,561,730 

1799- 

10,135,265 

1,526,890 

561,385 

12,223,540 

1800. 

11,385,380 

1,704,880 

723,525 

13,813,785 

1801. 

12,913,460 

2,439,650 

816,760 

16,169,870 

1802. 

12,541,675 

2,939,730 

762,710 

16,244,115 

180S. 

10,978,655 

3,243,595 

748,920 

14,971,170 

1804. 

4 

11,763,035 

4,564,415 

739,225 

17,066,675 

1805. 

11,319,370 

4,509,034 

988,970 

16,762,374 

1806. 

11,491,765 

4,255,130 

685,495 

16,432,380 

1807- 

11,295,215 

4,062,770 

677,965 

16,035,950 

1808. 

12,264,170 

8,987,720 

667,385 

16,919,275 

1809. 

12,881,095 

4,442,500 

782,260 

18,105,855 

1810. 

14,627,680 

5,990,695 

834,555 

19,452,930 

1811. 

13,522,210 

7,209,700 

1,049,470 

21,781,380 

1812. 

15,238,425 

7,594,605 

1,048,680 

23,881,710 

1813. 

14,996,635 

7,712,135 

977,335 

23,686,105 

1814. 

16,214,830 

8,313,380 

1,089,340 

25,517,550 

1815. 

16,522,530 

9,065,890 

1,215,100 

26,803,526 

1816.  Aprfl 

16,096,950 

9,135,000 

1,362,410 

26,594,360 

noorUifaig       Notwithstanding  the  embarrassments  to  which  the 
Aft?  ^"^   Bank  of  England  has  been  occasionally  exposed  from 
^^^''*'        the  fluctuations  of  commerce,  and  from  the  effects  of 
political  alarms,  the  amount  of  its  capital,  and  the  ex- 
tent of  its  transactions,  have  been  gradually  increas- 
ing, and  the  wealth  which  it  has  now  accumulated  is 


greater,  perliaps,  than  was  ever  before  engrossed  by 
any.  other  trading  corporatiop.  Previous  to  the 
year  1797,  the  state  of  its  affairs  was  not  generaUj 
known  to  the  public.  But  at  that  period  its  affiurs 
having  been  submitted,  in  consequence  of  the  sua* 
pension  of  its  cash  payments,  to  the  investigation  of 
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Baoking.  ^  a  Parliamentary  Committee,  it  appeared  that,  besides 
paying  a  dividend  generally  of  from  5^  to  7  p^^ 
cenLy  it  had  accumulated  a  fund  of  undivided  profits 
amounting  to  L.  3,800,000.  Since  the  year  1797i 
its  affairs  have  been  even  in  a  more  flourishing  con- 
dition than  at  any  former  period.  Its  circulation  has 
been  increased  from  L.  1  ]  ,000,000  to  L.27)0OO,O0O ; 
its  transactions  have  been  extended,  and  its  profits 
have  been  augmented  in  proportion ;  while  the  law 
releasing  it  from  the  obligation  of  paying  in  specie, 
by  rendering  it  unnecessary  to  keep  in  reserve  so 
large  a  stock  of  cash,  has  tended  greatly  to  increase 
its  command  of  active  and  productive  capital.  It 
has  been  already  stated  thai  the  Bank,  besides  trans- 
acting  the  ordinary  business  of  discounting  mer- 
cantile bills,  is  also  employed  as  a  great  engine 
of  State,— receiving  and  paying  the  interest  due  to 
the  public  creditors, — circulating  exchequer  bills,— 
accommodating  Government  with  immediate  advances 
on  the  credit  of  distant  funds,  and  assisting  generally 
in  all  the  great  operations  of  finance.  In  its  capa- 
city of  public  banker  to  the  State,  the  Bank  has  an 
allowance  for  the  management  of  the  national  debt ; 
it  has  an  allowance  of  L.  800  per  million  on  the 
whole  amount  o£  every  loan  of  which  it  receives  the 
payment ;  upon  every  lottery  contract,  it  is  allowed 
L.  1000 ;  and,  lastly,  it  has  die  use  of  all  the  public 
money  committed  to  its  charge,  besides  several  other 
allowances  of  less  importance.  The  sum  paid  for 
the  management  of  the  public  debt  has  varied  ac- 
cording to  circumstances.  In  the  year  1736,  under 
the  economical  administration  of  Sir  Robert  Wal- 
pole,  L.  360  per  million  was  paid  to  the  Bank  on 
this  account ;  the  allowance  was  afterwards  increased 
to  h,562f  10s,  per  million.  But,  in  the  year  1786, 
when  the  public  debt  amounted  to  L.  224,000,000,  it 
was  reduced  to  L.  450  per  million,  at  which  rate  it 
continued  till  the  year  1807,  when,  in  consequence 
of  the  vast  increase  of  the  public  debts,  it  was  still 
farther  reduced  to  L.  340  per  million,  on  the  first 
L.  600,000,000  of  debt,  and  to  L.  300  per  million  on 
the  excess  beyond  L.  600,000,000 ;  at  which  rate  it 
still  continues. 

In  the  course  of  the  two  last  wars,  the  busi- 
b  II  B  v^^^  transacted  by  the  Government  at  the  Bank 
fo^G^vero. '^^  increased  far  beyond  its  former  extent.  The 
meat.  debts  of  the  country,  on  the  management  of  which 

the  Bank  receives  a  commission,  have  risen  from 
L.  224,000.000  to  about  L.  830,000,000.  In  the  year 
'1792,  the  sum  paid  to  the  Bank  for  the  management 
of  the  public  debt,  and  for  receiving  the  contributions 
on  loans  and  lotteries,  amounted  to  L.  99,803 ;  while, 
for  the  year  ending  5th  April  1815,  the  sum  paid 
for  the  same  service  amounted  to  L.  281,568,  being 
an  increase  of  L.  181,765.  During  the  same  period, 
the  public  deposiu  of  cash  at  the  Bank,  in  conse- 
quence of  the  increased  pecuniary  transactions  of 
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Government,  have  been  accumulating  in  a  similar  Banking. 
proportion.  In  the  year  1792,  these  deposits  could  ^^■^■y*^^ 
not  have  amounted  to  L.  4,000,000.  Since  that  time 
they  have  been  rapidly  increasing;  and  from  the 
year  1806,  the  average  amount  may  be  stated  at  be- 
tween L.  1 1,000,000  and  L.  12,000,000,  on  which  the 
Bank  have  bcsin  receiving  interest  at  the  rate  of  5  per 
cent.  As  a  compensation  for  the  use  of  this  money, 
the  Bank,  as  has  been  already  stated,  lent  to  Govern* 
ment  L.  3,000,000,  at  an  interest  of  3  per  cent,,  and 
afterwards  an  additional  L.3,000,000  without  interest. 
The  gain  of  the  public  on  these  transactions  being 
deducted  from  the  annual  interest  on  L.  11,000,000 
of  the  public  money,  tlie  profit  of  the  Bank  on  this 
branch  of  its  business  will  be  found  to  have  amount- 
ed, since  the  year  1806,  to  nearly  L,  382,000  per  an- 

From  all  these  different  causes,  therefore,  Wealth  ac* 


num. 


from  the  increased  circulation  of  its  notes,  and  from  ciimitlated 
the  vast  accumulation  of  public  bu^uiess,  the  pro-  l>y  the 
fits  of  the  Bank  appear  to  have  been  prodigiously  ®***' 
augmented  in  the  course  of  the  late  war,  so  that  its 
average  dividend,  including  the  6onti^- from  time  to  time 
added  to  it,  will  be  found  to  amount,  froni  the  year 
17979  to  nearly  10 per  centos  and  it  is  calculated  be- 
sides, on  data  which  admit  of  no  considerable  er- 
ror, that  the  sum  of  undivided  profit  must,  in  the 
meantime,  have  increased  to  the  enormous  amount  of 
L.  13,000,000.  *   Out  of  this  fund  the  Bank  has  ad- 
vanced to  Government,,  for  the  year  1816,  a  loan  of 
L.  6,000,000  ;  and  at  a  court  of  proprietors,  held  in 
May  1816,  it  was  resolved  to  make  an  addition  to 
the  capital  of  the  Bank  of  L.  2,910,600,  the  effect 
of  which  is  to  raise  the  capital  of  each  proprietor  of 
L.  100  of  stock^producing  at  present  L.  10  per  an*' 
itum,  to  L.  125,  and  to  increase  his  income  propor- 
tionally, i.  e.  to  L.  12,  10s.  per  annum.     The  great  Advantages 
profit  realized  by  the  Bank  since  the  suspension  of  resoliing 
its  cash  payments,  has  produced  a  corresponding  rise  *^P™  ^'*®  •?* 
in  the  value  of  its  stock.  Throughout  the  year  1797,  pUce^^f  "* 
the  average  price  of  Bank  stock  was  about  L.  125  Specie. 
per  cent.     Since  this  period  it  has  been  gradually 
improving  in  value,  and  its  market  price  now  amounts 
to  about  L.262  per  cent.    The  original  capital  of  the 
Bank  has  thus  acquired,  since  the  year  1797,  when 
the  act  passed  releasing  it  from  its  obligation  of  pay- 
ing in  specie,  an  additional  value  equal   to  nearly 
L.  16,000,000;  which,  added  to  the  estimated  increase 
in  the  sum  of  its  undivided  profit,  amounting,  ac- 
cording to  Mr  Ricardo's  calculation,  to  L.  9,599,359^ 
makes  a  sum  of  L.  25,599)^59,  the  actual  improved 
value  of  the  Bank  capital  during  the  last  nineteen 
years. 

One  great  inducement  to  establish  a  bank  for  the 
circulation  of  paper  in  place  of  specie  is,  that  it  pro- 
vides a  cheap  instrument  of  exchange  in  place  of  a 
more  expensive  one,  and  from  the  obvious  advantage 
of  such  an  operation,  both  to  the  individual  and  to 


•  This  view  of  the  affairs  of  the  Bank,  since  the  year  1797,  is  founded  on  the  statements  contained  in  the 
work  of  Mr  Ricardo.  He  seems  to  have  made  his  calculations  on  grounds  sufficiently  certain,  and  his  ca- 
pacity for  diligent  research  leaves  little  room  to  question  his  accuracy.  The  amount  of  the  surplus  capital 
accumulated  by  the  Bank  in  1797,  which  is  the  foundation  of  all  the  subsequent  conclusions,  is  ascertained 
from  the  account  of  its  affairs  laid  before  Parliament,  at  the  time  of  the  suspension  of  cash  payments  ia 
1797*    See  Rlcardo's  Proposalsjbr  a  Secure  and  Economical  Currency,  Appendix,  No.  V.  p.  103. 
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*«»^iig,  the  community,  paper,  after  it  is  once  introduced, 
^18  gradually  found  to  limit,  and  at  last  entirely  to 
supersede,  the  use  of  specie  in  the  circulation  of  a 
country.  Such  has  been  the  progress  of  paper  in 
the  currency  of  Britain.  Specie  is  now  entirely  ex- 
cluded from  circulation ;  all  that  portion  of  our 
currency  which  formerly  consisted  of  the  precious 
metals  has  either  been  exported,  or  is  stored  up  by 
the  bankers,  by  whom  it  is  kept  in  reserve,  to  an- 
swer occasional  demands.  The  establishment  of  one 
great  bank  in  the  capital  of  the  country  would  faci- 
litate the  introduction  into  other  parts  of  similar 
establishments,  on  a  smaller  scale.  Such  a  bank  is 
naturally  a  general  reservoir  of  specie  for  the  whole 
kingdom.  Its  transactions  are  of  so  much  greater 
an  extent  than  those  of  any  other  establishment  of 
the  same  kind,  that  all  the  specie  which  it  could 
collect  at  home  would  be  insufficient  to  supply  its 
wants.  When  its  cofiers  are  exhausted,  therefore, 
they  must  be  replenished  from  abroad.  Bullion  must 
be  purchased  in  the  great  market  of  the  civilized 
world,  and  the  supply  thus  imported  is  gradually 
distributed,  in  the  general  course  of  circulation  and 
commerce,  among  the  lesser  banks.  The  wants  of 
those  smaller  establishments  can  always  be  supplied, 
to  any  extent,  from  the  store  of  specie  collected  in 
the  great  bank;  for  they  have  only  to  convert  a 
certain  portion  of  their  property  into  its  promis- 
sory-notes, in  order  to  procure  the  supply  necessary 
to  replenish  their  exhausted  coffers* 

Since  the  establishment  of  the  Bank  of  England, 
banks  on  a  smaller  scale  have  accordingly  been  be- 
gun in  almost  aH  the  provincial  towns  of  Great  Bri- 
tain. They  seem  to  have  increased  with  great  rapi- 
dity in  the  course  of  that  short  interval  of  prosperity 
and  peace  which  followed  the  American  war.  Du- 
ring this  period,  all  the  great  branches  of  national 
industry  were  extremely  flourishing — the  capital  of 
the  country  was  daily  augmenting — the  principle  of 
mercantile  confidence,  the  natural  effect  of  such  a 
state  of  things,  was  in  full  vigour,-— and  spirited  indi- 
viduals, in  every  quarter,  taking  advantage  of  these 
favourable  circumstances,  proceeded  to  establish 
banks ;  and  having  thus  created  a  currency  on  the 
foundation  of  credit,  the  precious  metals  were  no 
longer  required  to  carry  on  the  circulation  of  the 
country.  According  to  ui  estimate  made  by  Mr 
Thornton,*  which  is  rather  moderate  than  otherwise, 
the  number  of  country  banks  in  Great  Britain  a- 
mounted,  in  the  year  1797,  to  S5S.  In  1799*  they 
had  increased  to  366,  and,  in  1800,  to  S86.  About 
this  period,  they  appear  to  have  increased  rapidly, 
for  we  find  the  number  of  licences  granted  in  1809, 
tor  the  issue  of  promissory-notes  in  Great  Britain, 
to  have  amounted  to  735.  In  1812,  they  amounted 
to878;and,in  1814andl815,toaboutl000.  Ofthese, 
there  are  in  London,  besides  the  Bank  of  England, 
about  70  private  banking-houses,  and  the  remaining 
930  are  dispersed  throughout  the  kingdom.  To  the 
management  of  these  vario.us  money-dealers,  the 
whole  circulation  of  the  country  is  committed.  Their 
business  consists  in  settling  the  cash  transactions  of 
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distant  places,  and  in  issuing  their  notes,  for  the  ac^   Btnl^^^ 
commodation   of  trade,  by  discounting  mercantile  ^•^  ^    ^/ 
bills ;  and  the  arrangements  which  they  adopt  for 
this  purpose  are  eminently  calculated  to  promote  the 
dispatch  of  business,  and  the  economy  of  cash* 

We  have  already,  in  part,  explained  in  what  man-Systetn  of 
ner  the  establishment  of  accredited  banks  tends  to  ^r^°ir  >» 
simplify  the  cosh  transactions  of  distant  parts,  and  h  ^"'"'^ 
is  obvious  that  a  community  abounding  in  banken 
of  established  character  and  credit,  whose  promis- 
sory-notes and  bills  of  exchange  circulate,  to  the  ex- 
clusion of  specie,  must  possess  ample  means  for  car- 
rying into  effect  all  the  refinements  of  money-deal- 
ing.    In   Great   Britain,   accordingly,   the  general 
progress   of  trade    and    manufactures-^— the  known 
wealth  of  banking  establishments— -the  security  de- 
rived from  the  long  continuance  of  domestic  peace— 
the  high  state  of  commercial  confidence — the  iiEicili- 
ttes  of  communication,  joined  to  other  advantages 
peculiar  to  such  an  advanced  state  of  society,  have 
brought  the  system  to  perfection.    By  means  of  bills 
of  exchange*  circulated  among  the  difierent  bankers, 
remittances  are  made  to  the  most  distant  parts  with 
the  most  perfect  security,  and  at  an  inconsiderable 
expence.     llie  respective  debts  and  credits  of  the 
great  commercial  towns,  in  place  of  being  settled  in 
detail,  or  by  remittances  in  specie,  are,  by  the  agen- 
cy of  the  money-dealersy  collected  into  one  general 
account,  which  is  brought  to  a  common  balance,  and 
in  this  way  the  most  extensive  transactions  may  be 
settled  with  a  comparatively  small  quantity  of  specie. 
If  we  suppose,  for  example,  one  of  the  two  tnding 
towns  of  Glasgow  and  Manchester  to  export,  to  the 
other,  goods  to  the  amount  of  L.2,000,000  annually, 
and  to  receive  a  return  to  the  value  of  L.l,900,000» 
those  transactions  being,  through  the  medium  of  the 
bankers,  brought  into  one  general  account,  there  re- 
mains only  an  undischarged  balance  of  L.1 00,000. 
But  the  tendency  of  the  system  being  to  make  the 
whole  complicated  transactions  of  an  extensive  coun- 
try centre  in  one  common  account,  it  may  not  be 
necessary,  even  for  this  balance  of  L.  100,000,  to 
send  a  remittance  of  specie,  seeing  that  it  may  be 
transferred,  by  a  drafl  on  some  third  place,  to  a  more 
general  fund  of  debt  and  credit,  where  it  may  be  fi- 
nally met  and  liquidated  by  opposite  balances  to  the 
same  amount.    Thus,  we  may  suppose  the  balance  of 
L.l  00,000,  due  from  Manchester  to  Glasgow,  to  be 
discharged  by  a  drafl  on  London.    In  this  case,  Lon- 
don comes  in  the  place  of  Glasgow,  as  the  creditor 
of  Manchester,  the  transaction  being  substantially  to 
transfer  the  debt  to  the  general  cash  account  of 
those  two  places.     But  Manchester,  in  consequence 
of  a  favourable  balance  of  trade,  may  be  the  creditor 
of  other  towns,  as  well  as  the  debtor ;  and  London 
being  credited  with  the  money  to  be  received,  as  it 
was  formerly  charged  with  the  money  to  be  paid, 
all  these  insulated  transactions  are  brought  into  one 
general  account,  on  which  the  balance  is  struck,  and 
it  is  only  for  this  last  and  final  balance  that  cask 
must  be  provided.     In  this  highly  artificial  and  cu- 
rious system,  the  wealthy  and  populous  towns  natu- 


*  See  Inquiry  into  the  Nature  and  ^ghcti  of  the  Paper  Credit  ofGrtat  Britain,  p.  IM. 
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Banking.  y|j]y  draw,  as  to  a  common  centre,  all  the  cash  trans- 
"^^  ^^^  actions  of  the  neighbourhood ;  the  insulated  balan« 
ceSy  arising  on  the  commerce  of  the  surrounding 
country,  are  formed  into  new  accounts  by  the  money- 
dealers  of  these  towns,  who,  by  a  simple  transfer  of 
debt  and  credit  in  their  books,  bring  them  to  a  ge« 
neral  balance.  This  balance  they  afterwards  carry  to 
a  still  more  general  account ;  and  thus,  at  length,  all 
the  scattered  debts  of  the  country  are  collected  into 
one  common  account  by  the  bankers  of  the  metro- 
polis, which  is  then  brought  to  a  final  balance.  The 
metropolis,  the  centre  of  intercourse  and  trade,  is 
the  centre,  also,  of  this  vast  system  of  money-deaU 
ing.  Here,  as  to  a  point,  all  the  cash  transactions 
of  the  country  naturally  converge,  and  here  the  ac- 
count is  finally  closed  by  pajments  in  cash. 

In  this  manner,  all  the  money-dealing  of  this  coun- 
try, which  cannot  be  transacted  without  remitting 
q>ecie,  is  transferred  to  London.     The  payments  of 
London,  originating  in  its  own  extended  commerce, 
and  in  its  great  wealth  and  population,  are  of  them- 
selves immense.     These  are  still  further  increased  by 
the  payment  of  the  interest  on  the  national  debt, 
which  is  issued  every  quarter  from  the  Bank  of  Eng- 
land ;  and  London  naving  also,  in  the  course  of  the 
late  wars,  grown  up  to  be  in  some  degree  the  com- 
mercial metropolis,  both  of  America  and  of  Europe, 
it  hi^  been  found  convenient  to  transfer  the  payment 
of  foreign  bills  to  it  from  all  parts.    In  consequence 
of  these  extended  transactions,  London  has  its  debtors 
and   creditors    in  every   quarter  of  the  kingdom. 
It  is  the  general  centre  of  all  money-dealing,  and 
there  being,  on  this  account,  a  greater  demand  in  the 
country  for  money  in  London,  than  there  is  in  Lon- 
don for  money  in  the  country,  bills  on  London  are 
invariably  sold  in  the  money  market  of  the  country 
for  a  premium.     The  carrency  of  every  other  bank  is 
limited  in  its  circulation  within  particular  districts, 
and  cannot,  therefore,  be  employed  in  transacting  the 
payments  of  distant  places.     But  money  in  London 
IS  a  commodity  in  universal  request,  and  bills  for  its 
payment  constitute  a  medium  of  exchange  common 
to  the  whole  country. 

All  the  various  money-dealers  who  are  dispersed 
throughout  the  kingdom,  require  to  be  provided  with 
a  stock  of  this  common  currency  in  order  to  carry 
on  their  business,  and,  for  this  purpose,  they  find  it 
necessary  to  establish  a  credit  on  the  metropolis,  on 
which,  for  a  suitable  premium,  drafts  may  be  obtained 
from  them  at  all  times.  By  thus  transferring  the  pay- 
ments of  the  country,  to  be  settled  in  one  general  ac- 
count in  the  metropolis,  both  the  dxpence  and  trouble 
of  maklne  remittances  between  distant  places  has  been 
greatly  diminished.  It  would  be  interesting  if  we 
could  collect  any  exact  account  of  the  progressive 
diminution  which  took  place,  in  consequence  of  this 
improved  system  of  banking,  in  the  expence  of  ma- 
naging the  cash  transactions  of  the  country.  But 
unfortunately  those  instructive  facts  which  illustrate 
the  progress  and  internal  structure  of  society,  though 
of  far  more  real  importance  than  the  accounts  of  wars 
and  battles,  seldom  attract  the  same  attention.  On 
this  account,  all  traces  of  them  are  frequently  lost 
before  their  importance  is  discovered,  and  the  uiture 
inquirer  finds  himself  reduced  either  to  glean  from 
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oral  tradition,  or  fVem  the  passing  and  hnperfleet  re«  Bunking, 
cords  of  the  day,  the  scanty  materiab  of  domestic  v^rs/*^pi/ 
history.  From  some  inquiries  on  this  subject,  made  by 
a  Committee  of  the  House  Of  Commons  in  1780,  we 
find,  according  to  the  evidence  of  several  of  the  col« 
lectors,  that,  before  this  period,  the  mode  of  remitting 
the  public  revenue  to  the  treasury  was  both  irregu- 
lar, cumbersome,  and  expensive.  In  Scotland  there 
was  no  certain  or  regular  channel  of  remitting  to  the 
metropolis,'  and  the  remittances  were  not  only  very 
uncertain  as  to  the  time,  but  the  collectors,  not  being 
always  able  to  procure  bills,  were  frequently  under 
the  necessity  of  remitting  to  the  Receiver-General  the 
actual  money  which  they  had  collected.  In  difier- 
ent  parts  of  England  the  same  difficulties  had,  at  a 
former  period,  been  experienced  in  the  remitting  of 
the  public  revenue.  From  about  the  year  174rO,  it 
appears,  that  a  premium  had  been  paid  to  those  who 
undertook  the  charge  of  remitting  the  money,  of 
from  20s.  to  Ss.  6d.  per  cent.  This  premium,  as  the 
country  advanced  in  wealth  and  industry,  was  gra- 
dually diminished,  and  about  the  year  1778,  it  was 
entirely  done  away,  the  dates  of  tlie  bills  drawn  on 
London  being  also  at  the  same  time  shortened.  In 
1764,  the  collector  of  the  Wales  district  paid  7^.  per 
cent,  for  bills  on  London,  and  in  1774,  a  premium  of 
2s.  6d.  per  cent,  was  paid  by  the  collector  of  Dorset- 
shire, for  bills  payable  on  London  at  40  days  date. 
Even  so  late  as  the  year  ]  780,  though  the  collectors 
found  no  difficulty  in  the  remitting  of  the  public'  rc« 
venue,  it  was  chiefly  from  merchants  and  manufac« 
turers  that  they  procured  bills  on  the  metropolis. 
Only  a  small  part  of  their  remittances  were  made 
through  the  medium  of  the  country  banks,  and  in 
all  cases  security  was  required  for  the  whole  sum  re- 
mitted. Since  the  general  establishment  of  banks, 
and  the  consequent  increase  of  commercial  confi- 
dence, the  largest  sums  are  now  remitted  from  the 
remotest  parts  with  the  most  perfect  regularity,  and 
without  either  premium  or  security;  the  only  advan* 
tage  derived  by  the  banker  ffom  the  transaction,  be- 
ing the  use  of  the  money  for  a  certain  number  of 
days,  varying  in  proportion  to  the  distance  from 
London.  • 

All  those  complicated  payments  of  the  eountry.  Mode  of 
which  are  transferred  to  London,  are  finally  settled  *<^V'i'^8  ^^^ 
by  the  London  bankers,  with  specie  or  with  notes  of  J*j|j^™^ 
the  Bank  of  England,  it  being  the  practice  to  use  ^^  Banks 
no  other  currency  in  the  payments  of  the  metropolis  ;in  Loudon, 
and  in  managing  those  extensive  money-dealings,  they 
still  act  upon  the  principle  of  collecting  the  insulated 
transactions  of  individuals  into  one  common  account, 
and  this  account  is  brought  to  a  general  balance.  For 
this  purpose  a  clerk,  it  appears,  is  dispatched  from 
each  banker,  at  an  appomted  hour  in  the  afternoon, 
and  a  meeting  of  the  whole  having  taken  place  in  a 
room  provided  for  the  purpose,  each  clerk  exchanges 
the  drafts  on  other  bankers,  received  at  his  own 
house,  for  the  drafts  on  his  own  house,  received  at  the 
houses  of  other  bankers.     The  balances  of  the  seve* 
ral  bankers  being  then  transferred  from  one  ^  to  ano- 
ther, in  a  manner  which  it  b  unnecessary  to  explain 
in  detail,  the  several  accounts  are  finally  wound  up  by 
each  clerk  into  one  balance,  and  it  is  only  for  this 
single  balance  that  each  banker  hastoprpvid^  specie 
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Banking,  or  notes.  By  this  eontrivance,  so  great  a  savmg  of 
cash  is  effected,  that  though  the  daily  transactions  of 
those  bankers  are  calculated  to  amount  to  nearly 
L.  5,000,000,  about  L.  220,000  of  bank-notes  is  ge- 
nerally found  sufficient  for  the  discharge  of  the  seve- 
ral balances  due  at  the  settlement  of  the  account. 
Other  devices  are  also  put  in  practice  by  these  active 
and  ingenious  money-dealers,  for  economising  the 
use  of  cash.  Many  bankers  are  allowed  to  have  a 
general  cash-account  with  the  Bank  of  England,  in 
which,  if  they  are  careful  to  keep  a  supply  of  good 
biDsy  Uiey  may  always  procure  whatever  cash  they  re- 
quire on  a  day*s  notice.  For  the  same  purpose  also 
of  preventing  any  waste  of  the  circulating  medium, 
accredited  brokers  are  in  the  habit  of  hourly  walking 
Lombard  Street,  and  of  borrowing  the  superfluous 
cash  of  one  broker  and  lending  it  to  another,  for  a 
day,  a  week,  or  any  longer  period,  to  be  repaid  when 
called  for ;  and  so  niciely  is  the  scale  adjusted  by 
those  various  devices,  that  the  most  opulent  houses 
are  frequently  accommodated  with  a  supply  of  cask 
before  three  o'clock,  to  be  repaid  by  a  drait  at  the 
general  balance  of  accounts,  which  takes  place  in 
the  afternoon.  * 

The  recent  policy  of  the  Bank  of  England  has 
also  tended  greatly  to  favour  those  economical  con- 
trivances of  the  inferior  bankers.  The  daily  demand 
made  upon  them  by  the  Bank  for  the  amount  of  bills 
accepted  and  payable  at  their  several  houses,  is  of 
course  considerable,  and  was  formerly  made  at  an 
early  hour,  before  the  notes  were  issued  for  bills  dis- 
counted on  the  same  day,  and  without  any  previous 
notice  to  the  bankers  of  the  demands  for  which  they 
might  be  liable,  and  of  which  they  had  no  means  of 
judging.  For  some  time  past  the  Bank  has  adopted 
a  different  practice,  having  notified  the  amount  of  the 
demand  at  an  earlier  hour,  and  taken  payment  at  four 
in  the  afternoon,  receiving  for  part  of  the  sum  such 
drafts  or  bills  as  the  bankers  may  happen  to  hold  in 
place  of  bank-notes. 

In  consequence  of  all  those  contrivances,  the  cir« 
cnlation  of  London  is  carried  on  with  the  smallest 
possible  quantity  of  currency  which  is  consistent 
with  the  reeularity  of  its  payments ;  and  any  sudden 
r^uction,  Sierefore,  in  the  amount  of  its  circulating 
cash,  woidd  ultimately  lead  to  a  state  of  general  in- 
solvency and  suspension  of  confidence.  Bills  and 
drafts  from  all  quarters  of  the  country  being  also 
made  payable  in  London,  and  accepted  5y  the  differ- 
ent bankers,  and  a  failure  in  any  one  of  those  pay^ 
ments  being  deemed  an  act  of  insolvency,  it  is  evi- 
dent that  any  general  derangement  of  credit  in  Lon- 
don most  spread  far  and  wide  throusfaout  the  king- 
dom. The  punctuality  of  the  Loncum  payments  is 
necessary  to  sostain  and  regulate  the  whole  paper 
credit  of  the  country.;  and  these  payments  being 
made  exclusively  in  Bank  of  En^and  notes,  the  cir« 
culation  of  those  notes  cannot,  in  any  case,  be  mate- 
rially reduced  with  safety  to  the  community.  Prior 
to  the  restriction  act,  there  was  no  risk  of  any  un- 


due increase  in  the  circulation  of  bank-notes,  as  the  Banking, 
excess  would  have  been  immediately  returned  in  ex-  ^"^V^h^ 
change  for  specie.  But  the  Bank,  being  now  released 
from  its  obligation  to  pay  in  specie,  and  being  thus 
closed  against  any  return  of  its  superfluous  notes,  its 
circulation  may  be  increased  at  the  discretion  of  its 
directors ;  and,  in  these  vdiy  peculiar  circumstances, 
it  is  the  opinion  of  Mr  Thornton,  f  that  the  true 
policy  of  tne  Bank  is  generally  to  allow  its  circu- 
lation to  vibrate  within  certain  limits.;  to  resort, 
when  the  temptation  to  borrow  in  the  way  of  dis- 
counts is  Coo  strong,  to  some  effectual  principle  of 
restriction,  but  in  no  case  materially  to  reduce  the 
sum  in  circulation ;  to  afford  a  slow  and  cautious  ex- 
tension of  it,  as  the  general  trade  of  the  kingdom  is 
enlarged ;  and  to  allow  of  a  temporary  increase,  even 
beyond  its  usual  limits,  in  a  season  of  extraordinary 
difficulty  or  alarm. 

It  is  justly  observed  by  Dr  Smith,  after  he  has  ex*  Duadfsn- 
plainedodl  Uie  advantages  of  banking,  that  the  com-  tagcs  iaei- 
merce  and  industry  of  a  country  cannot  be  so  secure  ^L^   f 
when  managed  with  paper  money,  as  when  managed  ^[^^^  ^ 
with  a  currency  of  gold  and  silver.    **  The  gold  and 
silver  money  which  circulates  in  any  country,"  he 
observes,  **  may  very  properly  be  compared  to  a 
highway,  which,  while  it  circulates  and  carries  to 
market  all  the  grass  and  com  of  the  country,  pro* 
duces  itself  not  a  single  pile  of  either.    The  judi- 
cious operations   of  banking,    by  providing,   if  I 
may  be  allowed  so  violent  a  metaphor,   a  sort  of 
waggon-way  tlirough  the  air,   enable   the  country^ 
to  convert,  as  it  were,   a  great  part   of  its  high- 
ways into  good  pastures  and  corn-fields,  and  there* 
by  to  increase  very  considerably  the  annual  pro- 
duce o£  its  land  and  labour.    The  commerce  and  in- 
dustry of  the  country,  however,  it  must  be  acknow* 
lodged,  though  they  may  be  somewhat  augmented, 
cannot  he  altogether  so  secure,  when  they  are  thus, 
as  it  were,  suspended  on  the  Daedalian  wings  of  paper 
money,  as  when  tliey  travel  about  upon  the  solid  ground 
of  eold  and  silver.     Over  and  above  the  accidents  to 
which  they  are  exposed  from  the  unskilfuluess  of  the 
conductors  of  this  paper  money,  they  are  liable  to 
several  others,  from  which  no  prudence  or  skill  of 
these  conductors  can  guard  them.*'    (Wealth  ofNa^ 
tioru.    Buchanan's  edit.  Vol.  I.  p.  508.) 

The  necessary  effisct  of  every  system  of  paper  cur- 
renpy  is,  to  encourage  the  principle  of  commercial 
credit.  This  is,  indeed,  the  foundation  on  which  it 
is  raised,  and  the  more  widely  the  circulation  of  pa- 
per is  extended,  die  more  closely  will  the  mercantile 
community  be  knit  together  by  the  artificial  ties  of 
confidence  and  credit.  Wherever  there  is  trade, 
there  must  no  doubt  be  credit.  But  where  banks 
are  generally  established  for  the  purpose  of  circulat- 
ing paper  money,  credit  must  be  augmented  tenfold, 
seeing  that,  in  such  circumstances,  no  one  can  re- 
ceive a  payment  without  becoming  a  creditor.  It  is 
an  evil,  therefore,  inseparable  from  any  system  under 
which  a  currency  of  the  precious  metab  is  supersed* 


*  Bonsapqvet's  Oheroations  <m  tie  Report  qfihe  BuOum  ConmkUe. 
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Uankiog*  edl>y  on«  purely  conventional,  that  while  a  oseleii 
'expence,i8  thereby  saved  to  the  community,  and 
vrhile  its  capital  also  acquires  an  increased  degree  of 
activity,  the  trading  part  of  society  are  brought  into 
such  a  state  of  general  dependence,  that  every  man 
may  be  said,  in  some  degree,  to  rest  upon  his  neigh* 
hour,  and  the  whole  to  rest  upon  the  principle  of  confi- 
dence in  each  other.  The  banker'snotesobtain  a  gene* 
tal  circulation;  no  den^and  is  made  upon  him  for  their 
payment  in  cash,  because  the  public  believe  that  he 
has  property  to  pay  them.  The  banker,  in  like  manner, 
-  discounts  the  merchant's  bills,  from  an  opinion  of  his 
solvency,  and  the  merchant,  in  giving  credit,  is  guid-^ 
ed  by  the  same  rule.  Confidence,  in  short,  is  the 
oharm  which  holds  the  whole  together,  and  while  this 
principle  prevails,  no  evil  will  result  from  this  com- 
plieated  system  of  credit.  Bank-notes  will  circulate 
mely-p«there  will  be  no  great  demand  for  specie— 
and  the  merchant  will  always  be  enabled  to  convert 
his  bills  into  cash.  In  these  circumstances,  every 
expedient  will  be  adopted  to  spare  the  use  both  of 
notes  and  of  specie.  The  merchant  wiU  naturally 
be  anxious  to  reduce  as  low  as  possible  the  stock  of 
cash  which  he  reserves  for  occasional  demands ;  in 
many  cases  he  will  trust  to  accident  lor  providing 
fttods,  such  as  to  the  sale  of  his  goods,  or  to  his  cre« 
dit  with  his  banker ;  while  the  banker,  who  provides 
A  cheap  instrument  of  exchange  in  place  of  a  more 
expensive  one,  and  whose  profit  consists  in  lending  it 
on  the  same  terms,  has,  in  like  manner,  a  strong 
inducement  to  increase  the  circulation  of  his  paper, 
and,  trusting  to  his  credit,  to  diminish  the  specie  re« 
served  for  its  payment.  While  the  system  is  in  this 
manner  strained  to  its  utmost  pitch,  the  merchants  ma* 
naginff  the  commeroe^of  the  country  with  the  smallest 
possilue  quantity  of  paper,  and  the  bankers  circulating 
the  p^per  with  Uie  smallest  possible  quantity  of  specie, 
let  us  suppose,  that  from  whatever  cause,  either  from 
the  alanns  of  war,  or  From  a  succession  of  bank- 
ruptcies, the  principle  of  mercantile  confidence  be* 
gins  to  &il.  In  this  case,  the  former  ties  by  which 
merchants  were  connected  with  each  other  are  now 
broken ;  the  usual  channels  of  circulation,  by  which  a 
small  quantity  of  cash  rapidly  passing  from  one 
hand  to  another,  served  for  transacting  the  payments 
of  the  conununity,  are  interrupted,  and  the  money  in 
circulation  is,  in  consequence,  found  insufficient  ibr  the 
punctuality  of  mercantile  pajrments.  The  supply  of 
currency,  however,  in  place  of  being  increased,  is 
Still  furUier  diminished ;  the  bankers,  from  the  fears 
natural  to  their  situation,  limiting  the  circulation  of 
their  notes,  and  refusing  to  accommodate  the  mer« 
chanty  as  before,  by  discounting  his  bills ;  and  the 
public,  in  their  turn,  discrediting  the  pi^ier  of  the 
banks.  This  general  failure  of  conndence  inunediate- 
ly  produces  alarming  bankruptcies,  many  merchants 
stepping  payments,  not  from  a  want  of  property, 
but  from  s  want  of  cash ;  a  run  commences  on  the 
banks  for  q>ecie,  many  of  whom  are,  in  consequence^ 
obliged  to  sus^nd  their  cash  payments.  The  Bank 
of  EngUmd  bemg  the  great  repository  of  sold  in  this 
countiy,  the  demands  of  the  country  baucs  for  spe- 


cie gradually  centre  iif  the  metropolis,  the  bankers  ^ankln^. 
generally  disposing  of  the  property  which  they  hold  in  ^"^■v*^^^ 
^  the  public  funds  and  other  Government  securities,  and 
demanding  from  the  Bank  of  England  specie  for 
whatever  quantity  of  its  notes  they  can  collect.  The 
Directors  of  the  Bank,  astonished  by  this  alarming 
drain  of  their  cash,  naturally  contract  the  circulation 
of  their  paper.  But  the  transactions  of  the  metro* 
polls  having  been  hitherto  managed  with  the  most 
exact  frugality,  both  of  notes  and  specie,  this  sudden 
diminutionof  Its  circulating  cash  must  leave  themoney- 
dealers  improvided  with  funds  necessary  for  their  im* 
-  mense  payments,andmust  thusderange  the  wholeeco- 
nomyof  that  complicatedsystem  which  has  been  raised 
upon  the  frail  foundations  of  confidence  and  credit. 
The  disorder  arising  in  the  metropolis,  from  a  want  of 
cash,  will  soon  extend  itself  to  the  remotest  extre- 
mities of  the  kingdom.  In  the  mutual  dependence 
created  by  credit  and  confidence,  the  failure  of  one 
merchant  involves  others  in  the  same  fate,  bankrupt- 
cies multiply  in  every  quarter,  and  the  alarm  in- 
creases with  such  rapidity,  as  to  threaten  a  general 
subversion  of  credit  and  confidence  throughout  the 
country.  • 

In  such  a  disordered  state  of  the  circulation^  all  Policy  to  he 
the  inferior  banks  are  naturally  induced,  from  a  pru-  ^®?^J^L 
dent  regard  to  their  own  safety,  to  limit  the  issue  of  fiL^J^in 
their  notes,  by  which  means  the  scarcity  of  cash  istduordered 
increased,  and  the  evil  greatlv  aggravated.     But  the***^®  ^!^^ 
Bank  of -England  cannot  safely  act  on  such  a  con-  CirciilitiQn. 
tracted  policy ;  for  it  is  evident,  that  the  general  dis* 
credit  of  bank-notes  is  occasioned  by  the  alarm  pre- 
vailing in  the  country,  and  that,  whtte  this  alarm  con- 
tinues,  the  Bank  may  be  drained  of  its  specie  by  the 
most  limited  circulation  of  its  notes,  which  will  be 
returned  upon  it  as  fast  as  they  are  issued.    In  all 
such  cases,  therefore,  the  only  safe  course  for  the 
Bank  to  pursue,  is  rather  to  enlarge  the  circuktion 
of  iu  notes,  that  the  alarm  may  be  quieted,  and  that 
the  supply  of  currency  nuiy  be  perfectly  adequate  to 
efifect  the  daily  payments  of  London,  of  which  the 
punctual  diadiarge  is  necessary  to  the  solvency  of 
the  country  at  large.    It  is  not  to  be  wondei^  at, 
however,  if  the  Bank,  while  the  nature  of  paper  cir- 
culation, and  of  the  evik»  to  which  it  is  exposed,  were 
but  imperfectly  known,  should  not  always  have  un- 
derstood ite  true  interest,  and  should  therefore  have 
hesitated  to  embrace  a  policy  so  unusual,  and  appa- 
rently so  hazardous.    In  the  course  of  the  year  179s,  Iniermp. 
the  country  was  agitated  by  a  sudden  and  general  ^.  <>^^^ 
alarm.    The  scarcity  of  money  was  extreme,  and  ^'* '"  *^^* 
paper  was  discredited.    Numerous  bankruptcies  took 
place,  and  there  was  a  great  demand  among  the 
country  banks  for  specie,  which  the  Bank  of  Eng* 
land  was  as  usual  ultimately  called  upon  to  supply. 
Embarrassed  by  the  drain  of  its  specie,  the  Directors 
of  the  Bank  refused  to  accommodate  several  great  and 
opulent  country  banks  who  applied  for  assistance, 
and  they  were  also  unwilling  to  augment  the  issue  of 
their  pqaer.    Immediate  and  important  fiiilures  en- 
sued, and  the  increasing  alarm  aiui  distress  for  money 
in  London;  plainly  showed  that  the  relief  of  the 
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EiinVinft.  country  was  necessary  to  the  solvency  of  the 
^^^^>/^^  metropoHs.  It  did  not  appear,  that,  at  this  period, 
the  notes  issued  by  the  Bank  of  England  were  fewer 
than  usual,  but,  owing  to  the  failure  of  confidence 
among  mercantile  men,  they  circulated  more  slowly, 
^d  they  became  in  this  manner  inadequate  to  trans- 
act the  immense  pajrments  of  London,  with  the  same 
»  '  r'egularity  as  before. 

The  Bank  of  England,  not  deeming  it  expedient  to 
enlarge  the  issue  of  its  paper,  a  remedy  of  exactly 
the  same  nature  was  administered  by  Parliament.     A 
loan  of  Exchequer  bills,  to  the  amount,  if  required, 
of  L.  5,000,000,  was  directed  to  be  made  to  as  many 
merchants,  giving  proper  security,  as  should  apply. 
Such  were  the  salutary  effects  of  this  measure,  that 
the  very  expectation  of  a  seasonable  supply  of  what 
could  be  immediately  converted  into  cash,  diffused  a 
general  feeling  of  confidence ;    the  punctuality  of 
the  London  payments  was  restored,  and  the  credit 
of  the  country  began  to  recover.     Of  the  sum  pro- 
posed to  be  granted  by  Parliament,  applications  were 
made  for  L.  3,855,624,  some  of  which  being  either  re- 
jected or  withdrawn,  the  actual  sum  issued  from  the 
Exchequer   amounted  to  L.  £,202,000,    which  was 
punctually  repaid  without  either  apparent  difficulty  or 
distress.  The  effect  of  tliis  measure  was  to  supply  the 
community  with  a  temporary  currency,  in  place  of 
that  which  had  fallen  into  discredit,  or  which  had 
been  withdrawn  from  circulation  by  the  caution  of 
the  banks ;  and  its  advantages  were  evinced  by  the 
n>eedy  restoration  of  mercantile  confidence,  and  by 
the  increased  facility  of  raising  money,  which  was 
previously  felt  both  in  the  metropolis  and  in  the 
country  at  large.  * 
loterrtip-         '^^^^  ^^^  ^^  confidence  continued,  with  little  in- 
tioD  of  Cre-  terruption,  until  the  year  179^-     -^^  ^^'  period,  the 
ilit  in  1797,  Banky  in  consequence  of  the  large  advances  which  it 
■?^^"^Jjjhad  made  to  Government,  was  under  the  necessity 
]>aynioniN    ^^  retrenching  the  sum  usually  allotted  for  the  dis- 
liy  the  Bank  count  of  mercantile  bills.     A  scarcity  of  cash  was 
of  England,  goon  felt  among  the  merchants  and  money-dealers  of 
the  metropolis,  and  the  threatened  invasion  of  the 
country,  during  the  year  1796,  concurred  to  spread 
a  general  alarm,  which  naturally  gave  rise  to  the  dis- 
credit of  bank-notes,  and  to  a  demand  for  specie. 
About  this  period,  several  banks  in  the  north  of  Eng- 
'    land  were  under  the  necessity  of  suspending  their  ca2i 
payments,  and  the  alarm  of  these  failures  soon  reach- 
ing the  metropolis,  the  Bank  of  England  was  sub- 
jected, about  the  beginning  of  the  year  1797,  to  an 
alarming  drain  of  specie,  partly  to  supply  the  de- 
maud  of  the  country  banks,  and  partly  from  the  re- 
turn of  its  own  discredited  notes.    In  order  to  check 
this  increasing  pressure,  the  Bank  diminished  tKe 
circulation  of  its  notes,  which  having,  for  several 
years  before,  amounted  to  nearly  L.  11,000,000,  and 
having  been  reduced,  for  some  time,  to  between 
L.9,000,000and  L.10,000,000,  were,  at  this  particular 

Criod,  brought  down  to  between  L.8,000,000  and 
9>000,000.  '  From  a  combination  of  all  these  cir- 


cumstances, therefore,  namely,  the  alarm  in  the  coun*  Baaidiif. 
try-— the  discredit  of  country  bank-notes— the  pressing  "^^s/^^ 
demands  of  those  banks  for  specie,  all  centering  in  the 
metropolis,-*and,  lastly^  the  undue  restriction  of  its 
issues  by  the  Bank,  such  a  scarcity  of  cash  was  pro- 
duced in  London,  and  such  an  alarm  followed,  that 
the  tun  upon  the  Bank  of  England  for  specie,  so  far 
from  abating,  continued  to  increase  with  an  alarm- 
ing rapidity.  In  these  circumstances,  the  Directors 
communicated  to  the  Chancellor  of  the  Exchequer 
an  account  of  the  precise  reduction  which  had  taken 
place  in  the  amount  of  their  cash,  the  consequence 
of  which  was,  that  an  Order  in  Council  was  at  length 
issued,  on  Sunday  tlie  26th  February,  restraimng 
the  Bank  from  ail  furtlier  payments  in  specie.  An 
act  of  Parliament  was  soon  after  passed,  confirming 
the  restriction  on  the  cash  payments  of  the  Bank ; 
and  this  principle  has  been  since  continued,  by  aac«  > 
cessive  acts  of  Parliament.  By  the  last  act,  passed 
in  April  1816,  it  is  continued  for  two  years  from 
Uiat  date. 

An  event  so  ttnlooked*>for  and  unprecedented  as  a 
stoppage  of  payments  by  the  Bank  of  England,  pro- 
duced, at  first,  a  general  feeling  of  astonishment  and  > 
alarm ;  and  as  the  executive  government  had  inter- 
fered, on  its  own  discretion,  to  suspend  the  obliga- 
tions of  the  Bank  to  its  creditors,  it  was  necessary 
that  the  sanction  of  the  Legislature  should  be  obtain- 
ed for  this  extraordinary  exercise  of  power.  The 
whole  matter  being  therefore  referred  to  the  consi* 
deration  of  Parliament,  long  and  anxious  discussions 
took  place,  on  the  causes  which  had  given  rise  to 
this  great  convulsion  in  the  mercantile  world,  and: 
on  the  policy  to  be  pursued,  in  a  state  of  things  so 
wholly  unexpected.  Parliamentary  committees  were 
appointed,  with  power  to  examine  the  officers  of  the 
Bank,  both  as  to  the  general  state  of  its  affairs,  and 
as  to  the  circumstances  which  led  to  its  present  em- 
barrassments ;  and  by  the  labour  of  these  committeesi 
joined  to  the  able  publications  of  individuals  on  the 
subject,  such  a  precise  and  accurate  account  has 
been  collected  respecting  all  the  facts  of  this  extra- 
ordinar}'  case,  that  it  has  not  only  been  made  dear 
in  itself,  but  a  new  and  steady  light  has  been  throwut 
by  the  information  disclosed,  on  the  general  princi* 
pies  of  paper  currency.  We  shall  briefly  consider, 
on  these  general  principles,  to  what  causes  this  me- 
morable suspension  of  cash  payments  by  the  Bank  of 
England  was  chiefly  owing. 

It  is  obvious,  from  the  very  nature  of  banking,  Dsncen  ts 
that  the  stock  of  specie  reserved  by  a  bank  for  the  wuS 
payment  of  such  demands  as  may  be  made  upon  it.  Banks  of 
cannot  bear  any  proportion  to  the  amount  of  its^J[J^?|^ 
notes  in  circulation  ;  and  that,  if  a  certain  proportion  ed.  ^^^ 
of  these  notes  should  at  any  time  be  suddenly  return- 
ed for  payment,  a  suspension  of  its  cash  payments 
must  be  the  inevitable  consequence.     This  is  an  evil 
inherent  in   the    very   nature    of    paper  currencyy    - 
against  which  no  caution  can  duly  provide,  since  the 
profit  of  the  banker  is  exactly  in  proportion  to  the  * 


*  Report  of  the  Commissioners  to  the  House  of  Commons.  Thornton  On  Paper  Credit,  p.  51. 
Buchanan's  edidon  of  Smith's  Wealth  of  Nations,  additional  volume,  p.  102.  Edinburgh  Revietv^YoL  IX. 
p.  193. 
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Banking,  excefts  of  his  circulating  paper  over  the  specie  reser- 
ved for  its  payment. 

A  bank,  and  jnore  especially  a  national  bank,  may 
be  subjected  to  demands  for.  specie  from  either  of 
'  the  two  following  causes :  1st,  From  an  unfavourable 
balance  of  trade ;  or,  2dly,  From  domestic  alarm. 

I.  When  the  imports  of  a  nation  exceed  its  ex- 
ports, a  balance  of  debt  will  remain  due  to  foreign 
countries ;  and  in>  the  country  which  owes  the  ba- 
lance there  will  be  a  greater  demand  for  money 
abroad  than    for  money  at  home.    If  the  unfa- 
vourable balance  of  trade  continues,  the  demand 
for  money  abroad,  with  which  the  balance  may  be 
discharged,  will  increase,  and  foreign  money,  or  bills 
on  foreign  bankers,  will  be  sold  for  a  premium.    In 
this  case,  there  arises  a  temptation  to  export  the 
coin  of  the  country,  which,  from  the  state  of  trade, 
has  become  more  valuable  abroad  than  at  home ;  and 
where  a  national  bank  is  established,  whose  notes 
are  convertible  into  cash  at  the  will  of  the  holder,  it 
may  undoubtedly  be  exposed,  by  an  unfavourable 
balance  of  trade,  to  demands  for  specie  to  a  consi- 
derable amount.     But,  in  the  nature  of  things,  the 
drain  of  specie  from  this  cause  must  be  slow  and 
gradual,  and  where  a  bank  has  ample  funds  where- 
with to  purchase  specie,  it  can  hardly  ever,  in  this 
case,  be  driven  to  the  exceptionable  measure  of  sus- 
pending its  cash  payments.     The  Bank  of  England 
has  frequently  been  exposed,  from  this  or  from  simi- 
lar causes,  to  a  regular  drain  of  its  specie ;  but  its 
credit  was  in  no  danger  from  those  demands,  because 
its  coffers  could  always  be  replenished  as  fast  as  tliey 
were  exhausted.     Prior  to  the  great  recoinage,  in 
1774,  the  gold  currency  of  this  countir  was  in  a 
very. debased  state;  the  market  price  of  gold  rose, 
in  consequencei  above  its  mint  price ;  and  the  value 
of  bank-notes  was  lowered  to  the  standard  of  the 
debased  coin,  for  which  they  were  currently  inter- 
changed.   In  these  circumstances,  it  was  a  profit- 
able transaction  to  procure  bank-notes  for  their  no- 
minal price  in  light  and  worn  guineas,  and  to  return 
them  upon  the  Bank  for  the  same  nominal  price  in 
guineas  of  their  standard  weight,  which  last  were 
melted  down  and  sold  for  bank-notes  at  the  market 
price  of  bullion ;  and  these  notes  were  immediately 
returned  upon  the  Bank  in  exchange  for  a  new  sup- 
ply of  standard  guineas,  to  be  again  melted  and  sold. 
In  consequence  of  this  state  of  the  currency,  the 
Bank  of  England  was  subjected  to  a  constant  and 
regular  drain  of  its  specie,  and  to  9  very  great  an- 
nual expehce  in  replacing  the  guineas  of  which  it 
was  dramed.     But  there  was  no  risk  that  this  drain, 
however  expensive  and  troublesome,  would  ever  lead 
to  a  suspension  of  its  cash  payments,  because  it  was 
regular  and  gradual,  and  subject  to  calculation ;  so 
that,  as  long  as  the  Bank  had  wherewithal  to  pur- 
chase guineas,  they  could  always  be  provided  in  suf- 
ficient quantity  to  answer  the  demand. 

In  like  manner,  though  a  public  bank,  from  an  un- 
favourable balance  of  trade,  or  from  a  great  expendi** 


.   ture  abroad,  may  undoubtedly  be  exposed  to  an  in*  Banking. 
convenient  drain  of  its  specie,  it  seems  scarcely  pos- 
sible  that  this  drain  can  be  so  rapid  as  to  endanger 
its  credit.     It  is  not  in  the  nature  of  trade  to  pro- 
duce any  such  sudden  and  unexpected  criys.     The 
operations  of  trade  alv^ays  leave  time  for  some  pre- 
vious arrangement,  and  they  have  generally  some 
respect  also  to  the  convenience  of  all  the  parties 
concerned.    It  is  well  known,  for  example,  that  in 
the  case  of  a  heavy  accumulation  of  foreign  debt,  from 
whatever  cause,  the  balance  is  more  frequently  dis- 
charged by  an  exportation  of  goods  than  of  specie. 
The  efiect  of  foreign  debt  is  to  depress  the  exchange ; 
an  unfavourable  exchange,  or,  in  other  words,  the 
high  price  of  money  abroad,  operates  as  an  induce- 
ment to  export  goods;   the  exporter,  besides  his 
usual  profit,  gaining  an  additional  profit  equal  to  the 
diAsrence  of  the  exchange.     It  will  always  be  ob- 
served, therefore,  that  a  great  foreign  expenditure  is 
very  soon  followed  by  a  Targe  exportation  of  goods, 
and  though  specie  may  be  partly  remitted  for  iu  dis- 
charge, the  produce  of  the  country  is  found  to  an- 
.  swer  the  purpose  equally  well.     From  the  year  1 79s 
to  1797»  the  foreign  exportation  of  this  country  on 
the  Continent  of  Europe  and  to  the  West  Indies, 
amounted  to  L.  33,510,779;*   and  in  consequence 
of  these  heavy  expences  abroad,  the  Bank  was  sub- 
jected to  demands  for  specie  to    a  considerable 
amount.    But  though  the  Directors  of  the  Bank,  in 
their  correspondence  with  the  Government,  com-  - 
plain  heavily  of  the  loss  of  specie  which  the  Bank, 
had  experienced,  and  though,  in   February  1796^ 
they  even  go  the  length  of  formally  recording  it  as 
their  opinion,  that  any  farther  advance  to  the  Em- 
peror of  Germany,  or  any  foreign  state,  would  be 
fatal  to  the  Bank,  f  this  opinion  seems  evidently 
to  have  been  the  result  of  undue  apprehension,  and 
to  have  been  expressed  strongly  for  the  purpose  of 
deterring  the  Chancellor  of  the  Exchequer  from  per- 
severing in  his  system  of  lavish  advances  to  foreign 
powers,  the  efl^t  of  which,  they  justly  conceived, 
would  be  injurious  to  the  Bank,  by  subjecting  it  to  a 
farther  and  very  inconvenient  drain  of  its  specie.  But 
since,  in  the  course  o£  the  three  several  years  of  1 794» 
179^9  and  1796>  the  foreign  expenditure  of  the  coun- 
try amounted  to  something  more  than  L.8,000,000> 
L.11>000,000,  and  L.10,000,000,  without  injuring 
the  credit  of  the  Bank,  it  can  hardly  be  believed 
that  an  additional  expenditure  of  L.S,000,000,  or 
even  L.  4,000>000,  could  have  given  such  a  sudden 
shock  to  its  credit,  as  to  have  occasioned  the  sus- 
pension of  its  cash  payments.   Nor  do  the  Directors, 
although  tliey  express  generally  their  uneasiness  at 
the  drain  of  their  specie,  ever  seem  to  have  contem-" 
plated  such  a  catastrophe.     On  the  contrary,  the 
Governor  and  Deputy-governor,  when  examined  be- 
fore the  Secret  Committee  of  the  House  of  Lords^ 
state  that  they  did  not  apprehend  imminent  danger 
previous  to  the  81st  February  1797.^     From  all 
these  circumstances,  therefore,  it  appears  that  the. 


*  Report  of  the  Lords*  Committee  ^Secrecu^  Appendix,  p.  107* 

f  Copy  of  a  Resolution  of  the  Court  of  Directors  of  the  Bank  of  England,  lltli  February  1796* 
Report  qjfthe  Lords*  Committee  of  Secrecy y  p.  80. 
\  Report  iifthe  Lords*  Committee  of  Secrecy ,  Minutes  of  Evidence,  p.  II. 
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Baiddof  .  dnin  of  specie  to  which  the  Bank  was  subjected  in 
*  consequence  of  the  great  foreign  expenditure  of  the 
country  previous  to  the  year  I797»  or  in  consequence 
of.  any  unfavourable  balance  of  trade,  though  con- 
•tant,  was  confined  within  certain  limits ;  that  provi- 
aion  could  have  been  made  for  it ;  and  that,  though  it 
imposed  on  the  Bank  a  certain  annual  expence,  yet, 
with  due  exertion  to  procure  the  necessary  supplies 
of  specie,  it  could  never  have  been  fatal  to  the  ere* 
dit  of  so  great  an  establishment. 

8.  The  drain  of  specie  to  which  a  great  national 
bank  may  be  subjected  from  the  prevalence  of  a  ge« 
neral  alarm,  is  in  all  respects  different  from  that 
which  may  be  produced  by  a  ffreat  foreign  expend!* 
tare,  or  by  the  fluctuations  of  trade.  The  impulse  ' 
given  by  panic  is,  in  its  very  nature,  sudden  and  in* 
atantaneous.  It  generally  terminates  also,  and  that 
speedily,  in  some  violent  crisis*  If  we  suppose,  th^e- 
fore,  uat  a  bank,  which  curculates  its  notes  exten- 
sively, suddenly  iUls  into  discredit,  that  from  some  un- 
known cause,  a  sudden  suspicion  of  its  solvency  seises 
all  the  holders  of  its  notes,  it  is  obvious  that  all  these 
persons,  under  the  violent  impulse  of  their  fears,  will 
rush  at  once  to  the  bank  with  notes  in  exchange  for 
spede ;  and  it  is  equally  certain,  that  whatever  funds 
a  bank  may  ultimately  possess,  its  stock  of  specie 
must  be  speedily  exhausted  by  such  a  sudden  inun- 
dation of  its  discredited  notes.  In  this  case  its  cash 
payments  must  be  suspended  for.  a  time,  until  the 
alarm  of  its  creditors  be  dissipated  by  a  full  disclo- 
sure of  its  affiurs.  Such  being  the  fatal  operation 
of  domestic  alarm  on  the  credit  of  a  bank,  it  can 
scarcely  be  donbted  that  this  was  the  immediate 
oause  of  the  catastrophe  which  befel  the  Bank  of 
England  in  1797;  more  especially,  as  we  find  that 


it  was  exposed  fbr  mbre  than  two  years  to  the  drain  Bank 
of  specie  occasioned  by  foreign  expenditure,  with- 
out any  injury  to  its  credit,  while  one  single  week 
or  little  more  of  domestic  alarm,  terminated  in  a 
suspension  of  its  cash  payments.  On  Tuesday  tha 
21  St  February,  the  Directors  of  the  Bank  were  so 
alarmed  by  the  increasing  demand  for  specie,  that 
they  communicated  to  the  Chancellor  of  the  Ex- 
chequer the  precise  reduction  which  had  taken  place 
in  the  amount  of  their  cash.  In  the  course  of  the 
preceding  week,  the  drain  of  guineas  had  been  con- 
siderable ;'  but  after  Tuesday  the  21st,  it  contbued 
increasing  with  the  most  alarming  rapidity,  insomuch 
that»  according  to  the  evidence  of  the  Directors,  the 
demand  for  specie,  on  the  two  last  days  of  the  week, 
exceeded  that  of  the  four  preceding  days.  This  is 
the  great  and  conclusive  fact,  which  points  at  onco 
to  the  cause  of  the  ruin  which  was  impending  over 
the  Bank.  It  was  not  so  much  the  actual  Toss  of 
specie  which  excited  apprehension,  its  cash  having, 
been  lower  both  during  the  American  war  and  in  the 
year  17^2 ;  but  the  unparalleled  rapidity  with  which 
the  drain  increasedi  waa  tho  alarming  circumstance 
which  defied  all  precautions,  and  which  finally  render- 
ed the  suspension  of  cash  payments  by  the  Bank  an 
act  of  overruling  necessity.  Its  stock  of  specie  had 
no  doubt  been  previously  reduced  by  the  demand 
arising  iVom  an  unfavourable  balance  of  trade,  and 
this  would  naturally  tend  to  bring  matters  more 
speedily  to  a  crisis.  But  however  well  replenished 
the  Bank  might  have  been  with  specie,  the  demand 
was  increasing  at  such  an  accelerated  rate,  that,  in 
the  course  of  a  tew  days  mere,  it  would  have  been 
quite  sufficient,  without  the  help  of  any  other  cause, 
to  have  drained  it  of  its  last  guinea.  * 


*  That  the  embarrassments  of  the  Bank  were  occasioned  by  the  demand  at  home  u  plain,  from  the  fol- 
lowing evidence  of  Mr  Giles  and  Mr  Raikes,  before  the  Lords*  Committee  of  Secrecy^— 

Mr  Giles  was  examined  as  follows  ^— 

**  Has  the  Bank  of  England  lately  experienced  an  unusual  drain  of  cash  ?— -Most  oertainly. 

**  Are  you  able  to  ascertain  bow  far  this  drain  was  wholly,  or  in  part,  occasioned  by  demands  for  cash 
from  different  parts  of  the  country  ?— -It  was  owing,  in  great  part,  to  demands  firora  the  country :  indirectly 
from  'the  country,  but  directly  from  the  bankers  in  London  (who  are  to  supply  the  country)  upon  us. 

**  Whether,  by  the  efifects  of  this  drain,  the  balance  of  cash  remaining  in  your  hands  has  beea  reduced 
considerably  below  the  amount  at  which  it  has  usually  been  maintained?— -The  cash  of  the  Bank  has,  of  late, 
been  considerably  reduced.  I  have  known  it  a  great  deal  lower ;  but,  on  this  occasion,  the  demands  have 
been  unparalleledly  rapid ;  they  have,  of  late,  been  progressively  increasing,  but,  in  the  last  week,  parti- 
cularly so ;  and  we  had  every  reason  *to  apprehend  that  these  demands  would  continue,  and  even  increase. 

**  Whether  such  reduction  had  been  continuing  in  an  increased  pipportion  to  the  balance  remaining  in 
your  hands  up  to  the  date  of  the  minute  of  Council  transmitted  to  you  ? — ^We  have  generally  answered  this 
question  in  our  preceding  answer  ;  but,  we  beg  leave  to  add,  that  the  demands  have  been  progressively  in« 
creasing  in  the  course  of  the  last  week,  and  in  the  last  two  days  exceeded  the  demands  of  the  four  preced- 
ing days." 

Mr  Giles  and  Mr  Raikes  were  examined  as  follows : — 

**  Do  you  think  the  restriction  made  by  the  order  of  CouncO  of  the  26th  of  February  was  necessary  i — 
Certainly. 

«  Do  you  consider  it  as  necessary  to  the  interest  of  the  Bank  ? — The  rapid  drains  we  had  upon  the 
Bank,  and  the  continuance  of  them,  made  us  think  it  advisable  to  communicate  to  his  Majesty's  Ministers 
the  situation  of  the  Bank,  that  they  might,  in.  their  wisdomi  use  such  means  as  they  might  diink  expe- 
dient. 

"  When  was  that  communication  made  to  the  ChanceUor  of  the  Exchequer  ? — ^We  think  the  first  was  on 
Tuesday  the  21st  of  Februaiy;  the  drains  not  only  continued  but  increased,  and  so  rapidly  the  last  day  or 
two,  that  we  communicated  it  to  the  Chancellor  of  the  Exchequer  on  Saturday^  and  had  the  honour  to  meet 
his  Majesty's  Ministers  on  the  Sunday, 
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^Qviuiiff*       Hie  act  retlricting  the  Bank  of  EogUmd  from 

rying  its  notes  in  nveciey  or  rather  the  act  by  which 
obtained  this  privilege,  was,  when  it  was  first  pass- 
^JSth  ^>  justified  by  the  necessity  of  the  case.  The  alann 
^^ofCMh^nM  so  general,  that  no  other  expedient  remained  to 
^^j^naau  saTe  die  Credit  of  the  Bank.  But  all  sadden  and 
•Si^te  Bank  violent  alarms  are  in  their  own  nature  of  short  dura« 
tion ;  and  idien  the  Farliamentary  inquiry,  which 
was  commenced  into  the  affiurs  of  die  Bank,  disclos- 
ed in  its  fiiTour  a  large  balance  of  accumulated  pro« 
fitSi  aU  suspicion  of  its  solvency,  and  all  fiuther  alarm, 
was  immediately  done  away.  In  these  circumstan- 
ces, the  privilege  of  refusing  specie  for  its  notes  be- 
ing stiU  continued  to  the  Bank,  it  was  necessarr  to 
jiMtify  this  proceeding  on  di&rent  grounds  mxn 
those  urged  m  fiivour  of  the  original  measure ;  and 
with  this  view,  Mr  Thornton,  the  great  advocate  of 
the  Bank,  insists,  that,  to  have  enforced  the  resump- 
tion of  cssh  payments,  afVer  they  were  once  suspend- 
ed, at  any  subsequent  period  of  the  last  war,  would 
have  endangered  the  credit  of  the  Bank  tiM  much  as 
when  the  first  restriction  act  was  passed ;— 4hat,  afVer 
the  conclusion  of  peace,  the  country  was  embarrassed 
bv  an  unfiivounmle  balance  of  trade,  proceeding 
chiefly  from  the  necessity  of  making  large  importa- 
tions of  com,  in  order  to  snpply  the  deficiencies  of 
two  successively  bad  crops, — that  the  Bank  must,  in 
eoosequencey  liave  been  exposed  to  a  continual  drain 
of  iu  specie,— and  that  the  restriction  on  iu  cash 
payments  was,  therefore,  still  necessary,  as  a  securi- 
ty against  this  danger. 

We  have  already  endeavoured  to  show,  that  the 
drain  of  specie  to  which  an  unfavourable  balance  of 
trade  may  subject  the  Bank,  can  never  be  such  as  to 
endanger  its  credit,  because,  in  such  cases,  the  de- 
mand is  neither  so  rapid  nor  so  considerable  as  to 
preclude  the  Bank  from  providing  the  necessary  sup- 
ply of  gold.  Wliere  trade  is  in  such  a  state,  indeed, 
the  Bank  will  be  exposed  to  a  considerable  annual 
expence  in  procuring  specie.  The  punctual  and  ho- 
nourable discharge  of  its  obligations  to  the  public 
will  frequently  be  found  to  be  both  inconvenient  and 
expensive,  and  its  Directors  will  naturally  be  desirous 
to  be  free  from  that  which  increases  responsibility, 
and  diminishes  profit.  But,  unless  in  the  case  of  a 
general  alarm,  and  discredit  of  bank-notes,  it  does 
not  seem  that  a  suspension  of  cash  payments  can 
ever  be  necessary  to  the  safety  of  a  bank.  It  de- 
serves to  be  considered  also,  dbat  an  unfavourable 
balance  of  trade,  accompanied  by  an  unfavourable 
exdianoe,  is  in  its  own  nature  of  short  duradon.  It 
is  an  evil  whidi  tends  to  redress  itself;  a  large  ira- 
portadon  of  goods,  necessarily  leading  to  an  exporta- 
tion in  the  same  proportion.  But,  although  it  is  not 
consistent  with  the  ^n  of  the  present  ardde  to  en- 
ter fully  into  the  subject,  for  the  consideradon  of 
lAich  at  greater  length  other  opportunities  wifi  oc- 


cur, we  may  observe,  that  the.  foreign  exchanges  of  a 
country  may  be  influenced  by  the  state  of  its  currency 
at  home,  as  well  as  by  an  unfavourable  balance  on  its 
foreign  trade ;  and  as  it  is  of  the  first  importance  lo 
mark  thedistincdon between  an  unfavourableexchanga 
proceeding  from  the  state  of  trade,  and  an  unfavour* 
able  exchange  proceeding  from  the  state  of  the  curren* 
cy,  since  the  least  want  of  accuracy  in  this  essential 
point  must  throw  the  whole  subject  into  confusion,  it 
u  material  to  remark,  that  the  unfavourable  state  of 
the  exchange,  and  the  demands  for  specie  to  which 
the  Bank  was  in  consequence  exposed,  which  are 
urged  by  Mr  Thornton  as  reasons  for  condnuing  the 
restricdon  on  cash  payments,  have  always  been  as- 
cribed by  those  who  deny  the  necessity  of  that  re- 
striction, not  to  the  state  of  trade,  but  to  the  depre- 
ciation of  the  paper,  in  consequence  of  that  over- 
issue which  they  maintain  to  have  taken  place  very 
soon  afler  the  Bank  was  released  from  its  obliga- 
tion of  paying  in  ^lecie.  Mr  Thornton  insists,  * 
that  if  the  Bank  had  been  opened  to  demands 
for  specie,  it  miffht,  in  consequence  of  the  unfii- 
vourable  state  of  the  exchange,  have  been  ex- 
hausted of  its  cash ;  and  that,  to  guard  against  this, 
it  was  still. necessary  to  condoue  the  suspension  of 
its  cash  pajrments.  According  to  the  opposite  hy- 
pothesis, it  is  maintained,  that  the  state  of  the  ex- 
change, to  which  Mr  Thornton  refers,  was  connect* 
ed  not  with  the  state  of  the  trade,  but  with  the  state 
of  the  currency, — that  the  Bank  being  now  closed 
against  any  return  of  its  notes,  had  issued  them  in 
excess, — that  having,  in  consequence,  fallen  in  value, 
it  became  profitable  to  return  them  upon  the  Bank 
for  specie,-^that  the  demand  for  specie,  of  which 
the  advocates  of  the  Bank  complain,  was  in  reality 
produced  by  the  depreciadon  of  its  own  notes,— -and 
that  the  reasons,  therefore,  assigned  by  Mr  Thornton 
for  the  condnuance  of  the  restricdon,  rather  prove 
the  necessity  of  reinforcing  on  the  Bank  the  obliga* 
tion  of  payine  in  cash,  by  which  means  its  currency 
bemg  restored  to  the  value  from  which  it  had  Men, 
the  demand  for  specie  would  have  ceased ;  and  Bank- 
notes and  specie  would  have  been  demanded  indiscri- 
minately. The  one  would  have  answer^  all  the 
purposes  of  the  other,  and  the  business  of  the 
country  would  have  been  transacted,  as  before, 
with  a  mixed  currency  of  paper  and  of  gold.  It 
is  not  to  be  supposed,  indeed,  that  there  were  no 
such  occurrences  in  the  history  of  die  country,  pre- 
vious to  the  ^ear  1797)  ^  un&vourable  iMilances  of 
trade,  large  importadons  of  com,  in  consequence  of 
scarcity,  and  heavy  foreign  expenditure,  in  conse* 
quence  of  war.  The  Bank,  from  the  dme  of  its  first 
establishment,  has  had  to  encounter  all  the  fluctuap 
tioDs  incident  to  peace  or  war.  It  has  also  been  ex- 
posed to  drains  <^  specie  from  unfavourable  bahmces 
of  trade,  as  well  as  from  the  debased  state  of  the 


■ 
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'^  Weie  not  the  drains  from  Tuesday  the  21st  of  February  to  the  Saturday  mclushre,  much  greater  and 
more  rapid  than  they  had  been  in  the  whole  of  the  preceding  week  ?— Certaidy ;  they  were  unexampled. 

**  Dia  you  apprehend  imminent  danger  previous  to  TuescUty  the  Slst  ? — We  cannot  say  we  did. 

*'  When  did  you  first  imprehend  insminent  danger  ?«— We  cannot  say  we  apprehended  any  imminent  dan- 
ger, but  |rom  the  fears  of  the  drains  condnuing.  Not  wishing  to  risk  the  drains  condnuing,  we  submitted 
It  to  the  Chancellor  of  the  Exchequer.** — Report  of  the  Lords'  Committee  of  Secrecy  Minutes,  MarcA  J797* 

*  Inquiry  into  the  Nature  and  Effects  qf  the  Paper  Credit  of  Britain^  p.  115. 
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Banki^i:,  currency ;  but  it  was  not  until  the  year  17979  that  ducted  their  affiiirs  mih  prudence,  they  have  gc-  Bav^^jg^ 
^^^*V*^  Its  Directors,  as  a»  security  against  those  inconye-  nerally  increased  their  original  capital,  and  on  this  ^"^"V'^' 
niences,  bethought  themselves  of  the  singular  ex-  account  have  acquired  a  great  degree  of  respecta* 
pedient  of  dishonouring  their  own  notes.  In  form*  bility  and  credit.  It  is  a  well  known  fact,  that 
er  periods  too,  the  credit  of  the  Bank  was  nearly  among  the  Scotch  hanks  failures  have  been  much 
subverted  by  domestic  alarm.  A  case  of  this  na-  less  frequent  than  among  the  country  banks  in  Eng- 
ture  occurred  in  the  reign  of  Queen  Anne,  when,     land. 

from  the  apprehension .  of  a  French  invasion,  the  In  no  country,  perhaps,  has  banking  been  carried  Bank  of 

Bank  was  assailed  by  an  alarming  demand  for  specie,  to  such  an  injurious  excess  as  of  late  years  it  has  ^'^'"''''^ 
The  alarm,  however,  as  is  usual  in  all  such  cases,  been  in  Ireland.  The  national  Bank  of  Ireland  was 
soon  passing  away,  the  credit  of  the  Bank  was  entire-  established  in  178S,  with  an  original  capital  of 
ly  re-established,  and  payments  in  specie  were  of  L.600,000,  raised  by  subscription,  which  was  lent  to 
course  continued  during  the  remainder  of  the  war.  government  at  an  interest  of  4  per  cent.  It  was 
The  Directors  did  not  venture  upon  the  bold  step  placed  under  the  management  of  a  governor,  deputy* 
of  making  a  temporary  alarm  a  pretext  for  the  per-  govemor,and  fifteen  directors;  eight  of  whom,  includ- 
manent  suspension  of  their  cash  payments.  They  ing  the  governor  and  deputy-governor,  were  to  form 
reserved  this  extreme  remedy  for  extreme  cases,  not  a  court  of  directors,  for  managing  the  concerns  of 
thinking  it  applicable  to  those  ordinary  casualties  the  Bank.  They  were  eligible  every  year,  and  it 
^    to  which  all  banks  are  necessarily  exposed.  was  provided  that  one  third,  at  least,  of  the  directors 

Bank  of  At  the  time  when  the  Bank  of ,  England  suspend-  should  be  annually  changed. 

Knj^Und  ^^  ^^  ^^^i^  payments,  a  law  was  passed,  protecting  a  In  1809»  the  Bank  of  Ireland  obtained  a  renewal 
lefcuien^ert^^^^^^  who  offi^red  its  notes  in  payment  against  ar-  of  its  charter  for  twentjr-one  years,  on  condition  that 
'rest,  though  his  creditor,  by  a  common  action  of  debt,  its  capital  should  be  increased  by  L.  1,000,000  of 
might  still  recover  payment  in  guineas,  the  legal  cur-  stock,  to  be  raised  from  the  proprietary  at  the  rate 
rency  of  the  country.  In  1810,  when  guineas  be-  of  L.  125  per  cetU.^  and  tp  be  lent  to  government  at 
gan  to  be  currently  sold  for  525s.  and  26s.  in  pi^er,  5  per  cent,  per  annum.  The  Bank  also  agreed  to 
a  law  was  passed  prohibiting  this  traffic,  and  impos-  continue  the  management  of  the  public  debt  and 
ing  severe  penalties  on  those  who  should  exchange  loans,  free  of  expence  to  government,  during  the  con- 
bank-notes  for  less  than  their  nominal  value  in  gold,  tinuance  of  its  charter. 

Tenants,  who  oCPered  payment  of  their  rents  in  bank-         In  1797,  when  the  Bank  of  England  suspended  its 

notes,  were  at  .the  same  time  protected  against  dis-  cash  payments,  the  same  privilege  was  extended  to 

tress,  though  they  were  still  liable  to  a  common  ac-  the  Bank  of  Ireland,'  and  after  this  period  its  circu- 

tion  of  debt  or  of  ejectment.    In  1811,  in  conse*  lation  was  rapidly  increased.     The  following  is  an 

quence  of  a  great  landed  proprietor  announcing  that  account  of  the  amount  of  its  notes  in  circulation  at 

he  would  exact  payment  of  bis  rents  in  guineas,  an  different  periods: 
act  was  passed,  protecting  a  debtor  who  offered  Bank 

of  England  notes  in  payment  of  his  debt  against  all  1797 L.  621,917 

farther;  proceedings.     The  paper  of  the  Bank  of  1801 2,^66,471 

England  became,  in  this  manner,  legal  tender  for  all  1802     •••••..    2,678,980 

existing  debts,  however  depreciated  it  might  be  in  1803 '  2,6S3,864 

its  value,  and  the  law  conferring  upon  it  this  import*  1804 2,986,999 

ant  privilege  still  continues  in  force.  180i5 2,902,438 

I8O6 2,465,710 

Chartered        In  Scotland,  banking  has  been  generally  carried  on  1807 2,818,140 

^otkDdf     with  great  prudence  and  success.    There  are  at  pre-  1808     .••....    2,732,483 

sent,  in  the  metropolis  of  Scotland,  three  banks  incor-  1809     •     •     •    •    .     •    .    3,141,410 

porated  by  charter,  namely,  the  Bank  of  Scotland,  1810    .     •    .    .    •    .   •    3,192,186 

established  by  act  of  Parliament  in  1695  ;  the  Royal 

Bank,  established  by  royal  charter  in  1727 ;  and  the         This  increased  circulation  of  paper  appears  to 

British  Linen  Company,  originally  incorporated  in  have  exceeded  the  wants  of  th^  conununity,  since  it 

1746,  with  a  capital  of  L.100,000,  for  the  encourage-  was  followed  by  rise  in  the  price  of  bullion,  and 

ment  of  the  linen  manufacture,  but  afterwards  con-  by  the  depression  of  the  exchange.     About  the 

verted  into  a  bank,  for  the  issue  of  promissory-notes,  year  1804,  this  evil  had  proceeded  to  such  an  ex- 

and  the  discounting  of  bills.    Those  different  banks,  tent,  that  guineas  were  openly  advertised  and  sold 

besides  their  annual  dividends,  have  been  accumu-  for  a  premium  of  10  per  cent.9  and  the  exchange 

lating  a  fund  of  undivided  profit,  which  the^  have,  with    London    was    about    17    per    cent,    against 

from  time  to  time,  been  adding  to  their  original  ca-  Dublin.    From  this  depreciation  of  the  notes  df  the 

Eital.     The  Bank  of  Scotland  and  the  Royal  Bank,  national  Bank  nuiny  serious  evils  arose.     The  silver 

ave  each  a  capital  of  L.1,000,000,  with  an  additional  currency,  which  circulated  in  Ireland,  was  generally 

Ilf.500,000  subscribed  for,  but  which  has  never  been  in  a  debased  state,  and  the  intrinsic  value  of  the  dn« 

called  up.   The  capital  of  the  British  Linen  Company  ferent  coins  was  not  equal  to  the  value  for  which 

was  lately  increased  from  L.200,000  to  L.  500,000,  they  were  current    But  by  the  fall  which  had  taken 

Of  the  country  banks  in  Scotl^d,  it  may  be  re-  place  in  the  notes  of  the  Bank  of  Ireland,  those  de- 

qiarked,  that  in  most  cases  they  have  been  establish-  based  silver  coins  became  more  valuable  in  the  form 

ed  pn  the  ac^curitj  of  ample  fupds ;  and  having  con-  of  bullion  than  in  the  form  of  currenct.    They 
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Ranking.  were»  accordingly,  all  mdled  down,  and  the  com- 
munity being  in  consequence  exposed  to  the  great- 
est inconvenience,  their  place  was  supplied  in  Dub- 
lin and  other  parts  by  counterfeits,  and  in  seve- 
ral districts  by  a  paper  currency,  issued  for  sums 
gradually  decreasing  from-  6s.  to  6d.,  and  even 
to  Sd,  It  is  calculated  by  several  persons,  who 
gave  evidence  before  a  committee  of  the  House  of 
Commons  in  1804,  that,  about  this  time,  there  were 
dispersed  throughout  Ireland  295  issuers  of  this  pa- 
per money,  chiefly  consisting  of  a  motley  body  of 
shopkeepers,  merchants,  and  petty -dealers  of  all  de- 
scriptions. The  country  was  inundated  with  this 
exceptionable  currency,  and  it  was  the  occasion  of 
such  general  inconvenience,  as  well  as  of  Such  nume- 
rous forgeries  and  frauds,,  that  the  circulation  of  notes 
for  such  small  sums  was  at  length  prohibited  by  law. 
Notwithstanding  the  prohibition,  those  notes  stlU  con- 
tinued to  circulate,  the  law  was  evaded  by  various 
contrivances,  and  the  want  of  abetter  currency  secur- 
ed their  cir(:ulation.  The  Bank  of  Ireland  has  since 
made  an  issue  of  stamped  dollars,  which,  by  supply- 
ing the  wants  of  trade,  has,  in  a  great  measure,  re- 
medied the  evil  complained  of. 

The  premium  on  guineas,  which,  in  1804,  was  10* 
per  cerU,f  has  since  greatly  declined,  and  the  foreign 
exchanges  of  Ireland  have  also  become  more  favour- 
able. In  1808,  guipeas  were  exchanged  for  paper 
at  a  premium  of  8d.,  and  paper  has  since  risen  nearly 
to  par.  As  the  Bank  of  Ireland  has  increased,  in 
place  of  diminishing,  its  circulation,  since  1 804,  the 
cause  of  this  rise  in  the  value  of  paper  must  be 
^ousht  for  in  the  retrenchment  of  the  notes  of  other 
banks.  It  appears,  accordingly,  that  the  number  of 
provincial  banks  has,  of  late  years,  been  very  consider- 
ably diminished  in  Ireland,  and  that  of  fifty  banks  which 
issued  notes  in  the  year  1804,  not  more  than  nineteen 
remained  in  1812,  the  others  haying  either  failed  or 
withdrawn  from  business.  *  The  extinction  of  so 
large  a  portion  of  the  currency  would  necQ^rily  in- 
crease the  value  of  what  renoained  in  circulation. 

The  price  of  Irish  bank-stock  has  been  greatly  im- 
proved in  value  within  the  last  twenty  years.  The 
following  is  an  account  of  its  price  at  different  periods: 

1798  January 

1799  January 
1302  January 
1804  January 
1810 
1816  September 

Dividend  on  Irish  bank-stock  at  difierent  periods. 

1798  6^  per  cent. 

1801  6r 

1803  7] 

Bonus  in  1803  5 

1816  10 


Bank  of 
France. 


90  per  cenU 
115 

179 
140 

189 
214 


In  France  the  progress  of  banking,  as  of  every 
other  domestic  improvement,  was  retarded  by  the. 
convulsions  of  the  revolution.  But  in  the  year 
1803,  when  the  peace  of  the  continent  appeared  to  be 
secured,  and  tranquillity  prevailed  at  home,  the  differ- 


ent banks  in  Paris  were  consolidated  into  one  gr«&t  Bankuig.^ 
national  bank,  called  the  Bank  of  France,  by  an  act  of  ^*^~ 
the  imperial  government.  The  act  establishing  this 
bank  fixed  its  capital  at  45,000,000  francs,  equal  to 
L.  1,875,000  Sterling,  to'  be  divided  into  45,000 
shares  of  1000  francs  each.  It  was  vested  witli  the 
exclusive  privilege  of  issuing  promissory-notes,  pay- 
able on  demand,  in  consideration  of  which,  it  maae 
large  advances  to  government.  Its  business  was  to 
discount  bills  of  exchange,  notes,  or  bonds ;  but  it 
was  prohibited  from  carrying  on  any  commerce,  ex- 
cept in  cash  or  bullion.  The  administration  of  the 
Bank  of  France  was  committed  to  fifteen  directors 
and  three  censors,  and  to  these  was  added  a  council 
of  discount,  consisting  of  twelve  of  the  principal 
merchants  in  Paris,  who  were  to  have  the  privilege 
of  a  vote  in  all  matters  relative  to  the  discounting  of 
bills.  The  great  body  of  the  proprietors  were  re- 
presented by  200  delegates,  chosen  from  among  those 
possessed  of  I  he  greatest  number  of  shares,  who  were 
to  meet  annually,  or  oftencr  if  they  were  required. 
To  this  assembly  the  affairs  of  the  Bank  were  to  be 
annually  submitted,  and  the  members  of  the  council 
of  discount  were  to  state,  whether,  in  granting  dis- 
counts, the  directors  had  conformed  to  the  general 
ndes  established  to  regulate  their  proceedings.  These 
200  representatives  were  also  to  elect  the  directors,  of 
whom  three,  and  the  censors,  of  whom  one,  were  to 
be  annually  changed.  It  was  provided  that  the  di- 
vidend for  the  year  (1804)  should  not  exceed  eight 
per  centy  to  be  paid  half-yearly,  and  that  whatever 
profit  remained  should  be  invested  in  the  public  funds, 
and  allowed  to  accumulate  as  a  fund  of  reserve  against 
contingencies.  The  exclusive  privileges  of  the  Bank 
were  granted  for  fifteen  years,  commencing  from  the 
year  1804. 

Under  these  regulations,  the  Bank  of  France  com- 
menced its  operations ;  and  during  the  first  year  of 
its  establishment,  its  profits  amounted  to  4,185,937  * 
francs  (L.  174,414),  being  rather  more  thfm  12 
per  cent,  upon  its  original  capital.  Of  tliis  sum,  8 
per  cent,  was  divided  among  the  proprietors ;  the  re- 
mainder was  invested  in  5  per  cent,  stock,  as  a  fund 
of  reserve ;  and  in  the  following  year,  the  net  profit 
amounted  to  4,652,398  francs  (L.  193,850).  In  the  lat- 
ter part  of  tlie  year  1805,  the  Bank  of  France  was  con- 
siderably embarrassed  by  the  drain  of  its  specie,  which, 
in  1806,  continued  to  increase  with  s«ch  rapidity,  that 
the  Bank  was  obliged  to  suspend  its  cash  payments. 
Various  causes  are  assigned  for  tlSs  catastrophe,  which 
seems  to  have  chiefly  originated  in  the  necessity  of 
making  large  remittances  of  specie  to  the  armies  Uien 
engaged  in  the  Austrian  war — in  the  great  advances 
of  the  Bank  to  the  Government — in  the  over  issue  of 
its  notes — and  finally,  in  vague  and  unfounded  alarms 
which  generally  prevailed  respecting  its  solvency. 
Its  notes  fell  from  their  standard  value,  and  were  ex- 
changed at  a  discount  for  specie.  The  exchange 
with  the  country  of  France  became  at  the  same  time 
unfavourable  to  Paris,  to  the  amount  of  12  per 
cent. ;  and  the  Bank  having  restricted  its  discounts, 
several  important  bankruptcies  took  place,  which 
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*  Wakefield's  Statistical  and  Political  Account  q/  Ireland,  \  oi.  II.  p.  171. 
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Bank^^.  tended  greatly  to  increase  tlie  general  alBrm«*  After 
the  peace  of  the  Continent  was  re-established  by  the 
treaty  of  J^resburg,  the  advances  made  by  the  Bank 
to  the  government  were  punctually  repaid,  and  pay- 
ments in  cAsh  were  resumed  about  the  commence- 
ment of  the  year  1 806.  In  the  course  of  this  year 
also,  in  consequence  of  a  decree  of  the  imperial  go- 
vernment, a  change  took  place  in  tire  administration 
of  the  Bank.  In  place  of  fitleen  directors,  its  afSiirs 
were  committed  to  a  governor  and  two  deputy-go- 
vernors, who  were  to  be  appointed  by  the  Emperor. 
At  the  same  time,  its  capital,  consisting  of  45,000 
shares  of  1000  francs  each,  was  increased  to  90,600 
shares,  or  to  90,000,000  of  francs.  V. 

The  new  shares  were  disposed  of  by  the  Bank  to 
great  advantage,  and  in  consequence  of  this  acces- 
sion to  its  capital,  it  was  enabled  considerably  to  ex- 
tend its  operations.  By  an  imperial  decree  issued  at 
Bayonne,  in  the  year  1808,  it  was  authorized  to 
establish  branches  in  some  of  the  chief  provincial 
towns;  and  establishments  of  this  nature  were  begun 
at  Lyons  and  Rouen,  for  the  purpose  of  circulating 
bank-notes,  and  of  discounting  bills  of  exchange.  But 
the  merchants  of  these  towns,  though  they  willingly 
received  accommodation  from  the  banks,  showed  no 
disposition  to  circulate  their  notes.  Almost  all  the 
notes  issued  were  immediately  returned  on  the  Bank 
for  payment ;  and  it  is  worthy  of  remark,  that  neither 
the  notes  of  the  ancient  Cause  d*Escompte,  nor  those 
of  the  present  Paris  Bank,  have  ever  obtained  any 
general  circulation  In  the  country  of  France. 

In  1814,  when  France  was  invaded  by  the  com- 
bined armies  of  Europe,  the  Bank  of  Paris  was  called 
upon  to  make  large  advances  to  government,  and,  at 
this  period,  its  notes  in  circulation,  joined  to  its 
other  engagements,  exceeded  by  about  20  millions 
of  francs  the  value  of  the  specie,  and  other  effects 
of  which  it  was  possessed*  A  general  alarm  began 
to  prevail ;  the  Bank  w£is  exposed  to  a  ruinous  drain 
of  Its  specie;  and  on  the  18th  January  a  resolution 
was  adopted,  not  entirely  to  suspend  its  cash  pay- 
ments, but  to  limit  the  sum  to  be  paid  in  cash  to 
500,000  fnaicsper  day,  and  not  to  pay  more  to  each 
individual  than  1000  francs.  In  February  the  Bank, 
having  made  the  necessary  arrangements,  resumed 
its  payments  in  cash  for  all  sums,  and  during  the 
siege  and  capture  of  Paris,  it  continued  to  pay  in  cash, 
even  while  the  cannon  thundered  at  the  gates  of  the 
city.  In  like  mannfr,  during  the  subsequent  invasion 
of  the  country  In  181 5,  payments  in  cash  were  not,  nor 
liave  ihey  ever  been  since  suspended  even  for  a  day. 

In  all  the  trying  situations  In  which  they  have 
been  placed,  the  Directors  of  tlie  Bank  of  France 
appebr  to  have  displayed  a  laudable  zeal  to  fulfil 


_  • 

their  engagements  to  the  public.    This  bank,  like  the  Bnnklns; 

Bank  of  England,  has  frequently  been  employed  as  a 
great  engine  of  state*;  its  funds  liave  been  diverted 
from  their  proper  purposes  to  assist  in  the  great 
emergencies  of  the  public  service;  aiHl  its  directors, 
yielding  to  the  pressure  of  temporary  demands,  have 
been  forced,  for  a  titne,  to  smpend  their  payments 
in  cash.  But  the  Baiik  of  FVance  has  always  resum- 
ed the  ordinary  course  of  its  payments  as  soon  as  the 
alarm  and  the  demand  for  specie  began  to  abate ; 
while  the  Bank  of  England,  having  once  obtained 
a  dispensation  frotn  its  obligations  to  the  public, 
seems  ever  since  to  have  been  intent  on  securing  the 
continuance  of  this  privilege.  The  example  of  th^ 
Bank  of  France,  which,  though  it  suspended  its  cash 
pa3rments,  in  consequence  of  the  pressure  arising 
from  domestic  alarm,  resumed  those  payments  as  soon 
as  the  alarm  began  to  subside,  may  serve  to  expose 
ftie  insufficiency  of  the  arguments  urged  in  diis  coun- 
try in  favour  of  the  continued  suspension  of  cash  pay- 
ments by  tile  Bank  of  England.  The  circumstances 
of  the  two  banks  appear  to  have  been  precisely  simi- 
lar, and  no  reason  can  be  imagined  to  justify  the 
one  more  than  the  other  in  continuing  to  refuse  pay- 
ment of  its  notes. 

The  following  is  a  statement  of  the  afturs  of  the 
Bank  of  France  on  the  12th  August  1816 :  f 

Francs* 
90,000  shares  of  1000  francs 

(L.  45  each),  -  90,000,000 

Fund  of  undivided  profit,      2 1 ,600,000 


111,600,000 

Investment  of  this  Capital. 

Fntnc9> 

In  the  5  per  cent.  Consol. 
(from  which  a  revenue  is 
derived  of  2  nuHions),      33,500,000 

In  shares  of  its  own,  wiiich 
it  has  repurchased  (which 
has  the  saina  effect  as  if, 
by  the  rules  of  its  institu- 
tion, the  nmiiber  of  shares  " 
had  been  more  limited),    25,500,000 

Advances  made  to  govern- 
ment on  treasury-bonds, 
or  other  securities  bear- 
ing interest,  -  26,000,000 

Property,  -  -  4,000,000 

Specie  and  bills,  -  *      •        22,600,000 

111,600,000 


4,125»000 
990,000 

5,115,000 


1,395,834 


1,06^,500 


1,083,333 
166,666 
941,667 

4,650,000 


*  Considerations  sur  VInstitution  des  principaks  Banques  de  DEurope^  partiadierement  sur  celle  de 
France.  Par  M.  Monbrion.  1805.  Rapport  ^ait  d  la  Chambre  de  Commerce  par  une  commission  speciale 
sur  la  Banque  de  France^  et  les  causes  de  la  crue  quelle  a  eprouvee.    1806. 

f  The  Editor  was  enabled  to  furnish  the  Writer  of  this  alticle  with  some  of  these  particulars  in  regard 
to  the  Bank  of  France,  and  with  this  statement  of  ite  affairs,  by  means  of  a  communication  kindly  made 
to  him  by  M.  Jean-Batiste  Say,  dated  at  Paris,  on  the  I4th  August  last  (18l6).  M,  Say  is  well  known  as 
the  Aufriior -of  Trmtf-d^Economie  FoUtiquey  4n  2  ^ole.  ^vo,  a  work^-pethaps  the  most  generally  sound,  instruc- 
tive, and  comprehensive^  that  has  been  published  on  that  important  science  since  the  s^pearance  of  the 

Weahh  of  Nations* 
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Binkias       Debu  owing  by  the  Bank  of  France  on  the  12th 
Jftr  August  1816: 

The  amount  of  ita  notes  in 

circuhitiony         •        •      70,000>000 
Amount  of  deposits,       •      S0»000|000 


90,000,000 


2,916,667 
833,334 


3,750,000 


For  this  sum  the  Bank  ha?  either  specie  in  its  cof- 
fers, or  good  bills,  generally  at  the  snort  date  of  45 
days.  If  we  add  to  this  the  sum  of  22,600  francs  in 
bills  and  specie,  already  stated  as  part  of  its  capital,  it 
follows  that  the  Bank  of  France,  on  the  12th  August 
I8I6.  was  possessed  of  effects  to  tho  amount  of 
112,600,000  francs  (L.  4,69 1,667).  Of  this  sum  it 
had  41,000,000  francs  in  hard  cash. 

The  following  is  an  account  of  the  dividends  from 
I8O6  inclusive : 


Ptf^ 

Profit  DMded. 

UndhidedL 

Vrwoat. 

Vnaacu 

1^5-6. 

72  per  cent* 

'80 

\W  Days  of  \h06A 
to  December  31.   j 

20 

9  *4/)  • 

A       W 

1807. 

82 

10  '29 

1808. 

73 

6  -87 

1809* 

74 

7 

1810. 

74 

7  -07 

1811. 

66 

3  '02 

1812. 

69  -75 

4  -87 

1813. 

75  '50 

7  -75 

1814. 

60* 

1815. 

64 

2 

I8I6.  KoXf-ytarlij 
dividend. 

1  36 

3 

In  the  United  States,  banking  has  of  late  years 
kept  pace  with  the  general  progress  of  wealth  and 


improvement  throughout   tho  country,  and  banks    Bankii^ 


have,  in  consequence,  been  established  in  all  the 
most  considerable  towns.  In  1804,  they  were  cal- 
culated, according  to  the  most  accurate  computa- 
tion that  could  be  made,  to  amount  to  eighty,  ia- 
cluding  ten  subordinate^  banks ;  and  the  capital  in- 
vested in  this  busuiess  was  estimated  at  50,000,000 
of  dollars,  f 

The  principal  American  bank  is  that  of  the  United 
States,  which  was  incorporated  by  an  act  of  the  Le- 
gislature in  1*291.  By  this  act,  it  is  provided,  that 
the  capital  stock  shall  consist  of  10,000,000  dollars, 
in  25,000  shares  of  400  dollars  each,  one-fourth  to 
be  paid  m  specie,  and  three-fourths  in  6  per  cent* 
stocK.  The  bank  is  restricted  from  taking  more 
than  6  per  cent,  on  thciv  discounts,  or  iVom  advan- 
cing more  to  government  than  100,000  dollars.  It 
declares  half-yearly  dividends,  which,  from  its  esta- 
blishment, have  been  4  per  cent.,  witli  two  surplus  di- 
vidends, one  of  1  per  cent.^  and  the  other  of  2  per 
cent.  The  date  at  which  it  discounts  bills  is  two 
months. 

The  late  war  in  which  America  was  involved  witlt 
Great  Britain,  seems  to  have  occasioned  consider* 
able  disorder  in  tiie  state  of  her  circulation.  From 
the  speech  of  the  President  to  the  Congress,  in  De- 
cember 1815,  it  would  appear,  that  the  public  fi- 
nances and  trade  of  the  United  States  had  been  ex- 
posed to  great  inconvenience  from  the  want  of  some 
uniform  national  currency,  and  from^the  disappear- 
ance of  the  precious  metals,  fo  remedy  these  evils, 
it  was  purposed  to  establish  a  new  bank  at  Phila- 
delphia, on  the  securiMr  of  such  ample  funds  as  should 
engage  universal  conndence,  and  ^ould  thus  give  its 
notes  a  free  circulation  through  every  part  of  the 
United  States.  A  bill,  for  this  purpose,  was  passed 
in  the  last  Session  of  Congress,  and  it  is  understood, 
that  the  capital  required  has  been  since  subscri* 
bed.  (o.) 


Baiikt  for 
Savings. 


BANKS  FOR  SAVINGS.  The  institutions 
pcMnted  out  by  this  designation  constitute  a  variety 
of  money-banks,  in  general,  and,  to  a  certain  extent, 
partake  of  the  nature  of  the  class. 

Of  money-banks,  in  general,  the  end  is  to  afibrd 
to  the  owner  of  money  two  advantages;  the  first, 
safe  custody  for  his  money ;  the  second,  a  profit  by 
it,  under  Uie  name. of  interest    Other  advantages 
idiich  banks  afford,  or  are  capable  of  being  made  to 
aftnrd,  it  is  not,  for  the  present  purpose,  necessary 
to  bring  to  viewi 
Objecii  of     Ihe  circumstances  of  the  poor  man  lay  him  under 
ikiidaii    many  disadvantages,  as  compared  with  the  rich.    In 
^Baoki,    this  case,  we  find  a  particular  example*    The  money 
of  the  rich  man,  being  in  considerable  quantity,  easi- 
ly finds  individuals  who  will  perform  for  it  the  func- 


tions of  banking,  because  it  yields  an  adequate  pro* 
fit. 

The  money  of  the  poor  man,  being  small  in  quan- 
tity, can  find  nobody  to  perform  for  it  the  functions 
of  banking,  because  it  is  incapable  of  yielding  an 
adequate  profit. 

Let  us  consider  the  natural  tendency  of  this  situ»-. 
tion  of  the  labouring  man.  He  can  make  no  profit 
by  money  retained.  He  also  lies  under  many  chances 
of  being  unable  to  preserve  it.  The  coarse  and  imper- 
fect means  for  shotting  his  house,  or  any  receptacle 
which  it  may  contain,  exposes  his  little  treasure  to  the 
hand  even  of  a  clumsy  depredator.  Accordingly,  we 
find,  that  persons  in  the  lower  situation  of  life,  who  ac- 
quire a  reputation  for  the  possession  of  hoards,  are  al* 
most  always  robbed.   If  mey  are  disposed  to  lend  the 


*  To  make  out  this  dividend,  194,dS8  francs  were  taken  from  the  fimd  of  undivided  profit, 
t  See  Economka^  or  iStatUikal  Manual  Jar  the  United  States  of  America  f  p.  159,  l60. 
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Banks  ht  fruit  of  their  industry  and  frugality,  their  limited  expe- 
Savi^  rience  of  mankind  makes  them  yield  to  the  man  who 
takes  most  pains  to  persuade  them ;  and  that  is  often 
the  man  who  never  means  to  pay  them  again,  and 
who  has,  therefore,  the  strongest  motives  to  take  the 
measures  necessary  for  gaining  their  confidence. 

Money  is  for  two  purposes.  It  is  either  for  pre- 
sent use,  or  future  use;  and  wisdom  directs  that 
it  should  be  employed  for  the  one  or  the  other,  ac- 
cording as,  in  either  case,  it  is  calculated  to  contri- 
bute most  to  happiness  upon  the  whole.  But  the 
poor  man  is  thus  deprived,  in  whole,  or  in  part,  of  the 
means  of  applying  his  money  to  Juture  use.  To  this 
extent,  therefore,  even  wisdom  itself  would  direct 
him  to  employ  it  for  present  use,  in  whatever  way  it 
is  capable  of  adding  most  to  his  enjoyments.  Parsi- 
mony in  such  a  case  is  hardly  a  virtue. 

The  rich  are  commonly,  we  cannot  say  always, 
very  severe  observers  of  the  conduct  of  the  poor, 
and  nearly  as  often  unjust.  How  nearly  universal 
among  them  are  the  exclamations  against  the  im- 
providence of  the  poor!  by  which  is  meant  the 
practice  of  devoting  to  present  use  the  whole  of  their 
earnings,  without  reserving  as  great  a  portion  of  them 
as  possible  to  future  use.  Amid  these  exclamations, 
the  degree  is  totally  forgot,  in  which  the  poor  are 
.  deprived  of  the  means  of  reserving  money  for  future 
use,  and  the  consequent  propriety  and  prudence  of 
devoting  it  wholly  to  present  use. 

If  human  happiness  is  prodigiously  improved  by 
reserving  for  future  use  a  proportion  of  the  command 
which,  over  and  above  the  necessaries  of  life,  a  man 
may  possess  over  the  means  of  enjoyment,  it  is  sure- 
ly desirable  that  this  great  instrument  of  happiness 
diould,  in  the  greatest  degree  possible,  be  provided 
for  the  moat  numerous,  and  in  the  same  degree  in 
which  the*  most  numerous,  the  most  important  por- 
tion of  the  race.  To  place  it  in  the  power  of  this 
portion  of  the  race  to  secure  a  share  of  the  good 
things  of  life  for  future  use,  a  system  of  banking, 
adapted  to  Uieir  circumstances,  is  evidently,  in  the 
present  state  of  society,  in  the  highest  degree  desir- 
able. It  IS  one  of  the  means,  without  which,  or 
something  equivalent,  the  end  cannot  be  obtained. 

The  question,  respecting  the  utility  of  banks, 
adapted  to  the  circumstances  of  the  labouring  branch 
of  the  populath>n,  being  thus  decided,  it  only  remains, 
as  should  seem,  to  inquire,  what  is  the  sort  of  institu- 
tion by  which  the  advantages  of  a  bank,*-safe  cus- 
tody, and  profit  for  money,  can  be  most  completely 
secured  to  this  great  class  of  the  population.  When 
this  second  question  is  resolved,  the  subject,  it  may 
be  supposed,  would  be  exhausted.  The  supposition, 
however,  would  be  erroneous,  and  the  exposition  would 
still  remain  very  imperfect,  and  even  superficial. 

When  it  is  ascertained,  that  banks  for  the  cash  of 
the  poor  would  be  useful  to  the  poor,  we  should  act 
veiy  carelessly,  if  we  remained  contented  with  a 
mere  vague  conception  of  utility  in  general.  To 
complete  the  inquiry,  we  should  trace  the  subject  in 
its  ramifications,  and  pursue  them  to  the  very  point 
of  termination.  We  uiould  not  be  satisfied  with  a 
belief  that  banks  will,  to  some  degree,  and  in  some 
wayi  we  know  not  wbat^  be  useful  to  the  poor.    We 


should  ascertain,  with  accuracy,  in  what  way  or  Banks  fof 
wa>  s,  and  in  what  degree,  they  wUl  tend  to  increase  the   S^^ds>- 
happiness  of  this  principal  branch  of  the  population.  ^•^V^*' 

This  is  rendered  more  necessary,  by  the  conduct 
of  those  who  have  chiefly  undertaken  the  patronage 
of  banks  for  this  class  of  the  population.  I'hey  have 
been  too  lavish  in  their  promise  of  beneficial  effects 
from  this  desirable  institution.  They  have  stretched 
the  vague  idea  of  utility  to  any  extent  which  suited 
their  imaginations.  There  is  nothing  desirable  for 
human  beings  which  they  have  not  described  as  the 
natural  product  of  backs  for  the  poor.  Happiuess 
and  virtue  are  two  things  which  they  will  be  sure  to 
produce  in  any  quantity  we  please. 

But  when  gentlemen  treat  us  with  these  extraordi- 
nary promises  of  good  from  Savings  Banks,  they 
take  not  sufficient  pains  to  show  the  connection. 
They  neglect  to  inform  us  how  the  events  are  to  come 
about.  They  do  not  show  in  what  manner,  if  the 
one  set  of  things  precede,  the  other  things  whidi 
they  so  largely  predict,  must  all  of  them  follow. 
Now,  this  is  not  satisfactory.  This  is  to  assume  and 
affirm,  not  to  disclose.  This  is  to  beg  the  question, 
not  to  resolve  it.  This  way  of  proceeding  not  only 
removes  no  uncertainty,  it  has  a  tendency  to  draw 
men  upon  false  ground,  and  to  recommend  to  them 
measures  for  practice  founded  upon  mistaken  no- 
tions of  things,  and  therefore  pregnant  with  the 
chances  of  evil. 

« 

The  first  part  of  a  sound  and  rational  inquiry  into  j^.^ 
the  subject  of  Savings  Banks  would  thus  undoubt-  Vj!^^f 
edly  be,  to  define  the  utility  which  the  institution  tfae  Uti- 
is  calculated  to  produce;  to  ascertain  exactly  theli^y  likely  to 
ingredients  of  which  the  composition  is  formed,  and?""  ^'**" 
the  quantity  in  which  it  may  be  expected  to  exist.     bJ^S* 

For  this  purpose,  it  may  be  remarked,  that  the 
eflfects  calculated  to  arise  from  the  institution  of 
Savings  Banks  are  of  two  sorts ;  1st,  the  immediate ; 
Sdly,  the  derived.  The  first  result  at  once  from 
the  operations  of  the  Bank.  The  second  arise  only 
from  the  first,  and  are,  in  reality,  the  effects  of  the 
effects. 

1.  The  effects  of  the  first  stage,-— the  effects  which 
immediately  result  firom  the  operations  of  the  Bank, 
are  two, — safe  custody  for  the  money  deposited,  and 
interest  upon  it. 

Of  these  effects  no  general  exposition  is  required. 
They  are  known  and  familiar  to  every  body. 

S.  The  effects  of  these  effects  come  next  under 
review.  They  are  more  complicated,  and  far  less 
easy  to  understand. 

It  is  expected  that  safe  custody  for  money,  and  a 
profit  by  It,  in  the  shape  of  interest,  will  produce  a 
disposition  to  accumulate.  This  is  the  second  stage. 
From  this,  other  effects,  which  may  be  called  effects 
of  the  third  stage,  are  expected. 

The  disposition  to  accumulate  will  produce  indus- 
try and  frugality^  which  implies  temperance.  This 
is  the  third  stage,  and  these  are  effects  of  the  third 
derivation. 

IndustiT  and  frugality  will  produce  a  reserve  of 
wealth.  This  is  the  e&ct  of  the  fourth  stage,  or 
fourth  derivation. 


BANKS    FOR   SAVINGS. 


93 


Banlu  for 
Saving 


This  reserve  of  wealth  will  produce  an  effect  of 
the  ftflh  stage,  namely,  security  against  the  miseries 
of  want.  • 

The  utility  consists  in  these  latter  efllects,  the  in- 
dustry and  frugality,  the  provision  against  the  mise- 
ries of  want.  These,  then,  are  the  ingredients  of 
which  the  compoimd  is  formed.  The  question  is, 
in  what  degree  it  may  be  expected  to  be  produced : 
in  other  words,  what  power  can  the  banks  in  ques- 
tion possess  to  produce  among  that  class  of  the  po» 
pulation  Industry,  frugality,  and  a  provision  against 
the  miseries  of  want  ^  It  is  the  resolution  of  this 
question  which  is  required  at  the  hands  of  every 
one  by  whom  is_  undertaken  an  account  of  a  jsystem 
of  banking  adapted  to  the  circumstances  of  the 
poor. 

It  is  impossible  to  speak  with  any  accuracy  of  the 
circumstances  of  the  most  numerous  class  of  the 
people,  without  bearing  in  view  the  principle  of  po- 
pulation, or  the  law  according  to  whibh  the  multipli-  . 
cation  of  the  species  takes  place. 

This  law  is  by  no  means  of  recent  discovery.  It 
had  long  in  political  philosophy  been  regarded  as  an 
established  fact,  that  a  nation  is  always  peopled  up 
to  its  means  of  subsistence-;  that  the  only  check  to 

g pulation  is  the  want^  of  food ;  that  mankind,  as 
urke  somewhat  ingeniously  expressed  it,  <'  propa- 
gite  by  the  mouth ;"  and  that  the  number  of  men,  if 
od  were  not  wanting,  would  double,  as  th%  example 
of  America  proved,  every  twenty  or  five  and  twenty 
years.  But  af^er  establishing  this  doctrine,  the  world 
seemed  a  long  time  afraid  to  look  it  in  the  face,  and 
glad  to  leave  it  in  the  situation  into  which  it  had 
been  brought.  At  last,  a  period  arose  when  men  of 
a  certain  description  began  to  talk  intemperately 
dEiout  the  opinion,  that  the  human  condition  was  pro- 
gressive, and  susceptible  of  indefinite  improvement, 
and  men  of  another  description  b^an  to  be  alarmed 
at  this  doctrine. 

In  opposition  to  the  persons  who  spoke  with  en- 
thusiasm of  this  susceptibility  of  improvement,  under 
the  name  of  the  perfectibility  of  the  human  mind,  Mr 
IVfalthus  brought  forward  the  principle  of  population. 
It  was  not  enough  for  his  purpose  to  say,  that 
population  ascended  to  the  level  of  food;  because 
there  was  nothing  in  that  relation  inconsistent  with  im- 
provement, or  opposite  to  the  principles  of  perfectibi- 
lity. He  went,  therefore,  a  step  farther,,and  said,  that 
population  rose  beyond  the  level  of  food ;  a  situation 
in  which  vice  and  misery  must  of  necessity  prevail, 
and  unlimited  progression  was  impossible. 

Though  no  part  of  the  doctrine  of  Mr  Malthus 
has  been  left  uncontested,  it  is  now,  among  thinking 
men,  pretty  generally  allowed,  that,  excepting  cer- 
tain favourable  situations,  as  in  new  countries,  where 
there  is  unoccupied  land  of  sufficient  productiveness, 
which  may  be  placed  under  cultivation  as  fast  al 
men  are  multiplied,  a  greater  number  of  human  be- 
ings is  produced  than  there  is  food  to  support. 
This,  it  IS  understood,  is  the  habitual  condition  of 
human  nature.  The  disposition  of  mankind  to  mar- 
ry, and  the  prolific  power  with  which  nature  has  en- 
dowed them,  cause  a  greater  number  of  human  be« 
ings  to  be  bom  than  it  is  possible  to  feed;  because 
the  earth  cannot  be  made  to  increase  her  produce 


so  fast  as  the  procreative  power  of  the  human  con-  Banks  fiir 
stitution  increases  consumers.  ,  ^''"S"- 

This  is  the  proposition  which  Mr  Malthus  added 
to  the  doctrine  of  population ;  and  it  is  undoubtedly 
a  proposition  of  extensive  import,  pregnant  with  con- 
sequences of  the  greatest  moment,  and  materially 
changing  our  views  of  the  measures  necessary  to  be 
pursued  for  improving  the  condition  of  mankind. 

It  is  peifectly  evident,  that,  so  long  as  men  are 
produced  in  greater  numbers  than  can  be  fed,  there 
must  be  excessive  misery.  What  is  wanted  then  is, 
the  means  of  preventing  mankind  from  increasing  so 
fast ;  from  increasing  faster  than  food  can  be  in- 
creased to  support  them.  To  the  discovery  of  these 
means,  the  resources  of  the  human  mind  should  be 
intensely  applied.  This  is  the  foundation  of  all  im- 
provement. In  the  attainment  of  this  important  end, 
it  is  abundantly  plain  that  there  is  nothing  impracti- 
cable. There  is  nothing  which  offers  any  consider- 
able difficulty,  except  the  prejudices  of  mankind. 

Of  this  doctrine,  one  of  the  facts  which  it  is  on 
the  present  occasion  peculiarly  necessary  to  carry  in 
view,  is  the  mode  in  which  the  misery  in  question, 
the  misery  arising  from  the  existence  of  a  greater 
number  of  human  beings  than  there  is  food  to  main- 
tain, diffuses  itselif. 

For  a  share  of  the  food  which  is  brought  into  ex- 
istence, the  greater  part  of  mankind  have  nothing  to 
give  but  their  labour.    Of  those  who  are  endeavour- 
ing to  purchase  food  by  their  labour,  there  is  not 
enough  for  all ;  some  must  want.    What  is  the  con- 
sequence ?  Tliose  who  are  in  danger  of  being  left  out 
in  the  distribution,  offer  more  labour' for  the  same 
quantity  of  food ;  that  is  to  say,  they  agree  to  work  for 
less  wages ;  by  this  competition,  the  wages  of  labour 
are  reduced,  and  made  so  low  that  they  are  not  suffici** 
ent  to  procure  food  for  the  families  of  all  the  labourers. 
The  whole  are  placed  in  the  lowest  and  most  afflict^ 
ing  st^  of  *  poverty ;  and  of  those  whose  wants  are 
more  tnan  usually  great,  or  supply  more  than  usually, 
small,  a  portion  must  die,  from  the  want,  of  a  suffii* 
ciency  of  the  necessaries  of  life.  The  state  of  wages  is 
sufficient  to  afford  the  means  of  existence  to  as  many 
as  the  food  produced  can  barely  preserve  alive;  the  su- 
perabundance, who,  by  their  competition,  have  ren^ 
dered  thus  miserable  the  situation  of  the  rest,  must 
inevitably  perish.    Whatever  the  state  of  production . 
in  regard  to  food,  the  wages  of  the  labourer  are  suf- 
ficient to  enable  the  labourers,  as  a  body,  to  raise  a 
number  of  children  .sufficient  to  keep  up  the  popula- 
tion to  the  level  of  the  food.     The  labourer  who  has 
the  number  of.  children  correspondent  to  that  in- 
crease, has  just  enough  to  keep  nis  family  alive,  and 
no  more.     Those  who  have  a  greater  than  this  num- 
ber, and  not  a  greater  than  the  usual  means  of  pro- 
curing food,  must  partially  starve. 

This  is  the  natural  unavoidable  condition  of  the 
greater  part  of  mankind,  so  long  as  they  continue  to 
produce  numbers  greater  than  can  be  fed.  The 
question  then  is,  what  are  the  effects  which,  in  this 
situation  of  mankind,  the  institution  of  banks  fcn^ 
the  savings  of  the  poor  are  calculated  to  produce  ? 

Every  thing,  as  we  have  already  seen,  is  to  be  de- 
rived through  the  medium  of  the  disposition  to  ao*. 
cumulate. 
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But  tlie  disposition  to  Qccumulate/as  far  as  men 
are  wholly  deprived  of  the  means  of  accumulation, 
is  out  of  the  question ;  for  either  it  is  wholly  inca- 
nable  of  existing^  or  .exists  to  no  manner  of  purpose. 
Of  the  labouring  people,  however^  who  have  fa- 
milies, all  but  those  of  whom  the' families  are  uncom* 
monly  small,  or  who  possess  uncommon  advantages, 
are,  according  to  the  principle  of  population,  either 
in  a  state  of  starvation,  or  upon  the  very  brink  of  it, 
and  have  nothing  to  accumulate. 

The  unmarried  part  of  the  population,  therefore, 
those  who  have  no  families,  or  those  who  have  very 
small  ones,  are  those  alone  to  whom  the  institution 
of  savings  banks  can  present  any  motives  whatsoever* 
Tlie  question  Is/  what  are  the  effects  which  will  be 
produced  upon  society  by  the  motives  which  it  pre- 
sents to  this  reduced  part  of  the  population  > 

That  it  will  increase  to  a  certain  extent  the  dis* 
position  to  accumulate,  may  naturally  be  expected. 
To  how  great  an  extent,  general  principles  afford  us 
no  means  of  very  accurately  foreseeing.  We  must 
wait  for  experience  to  determine.  In  the  meantime, 
we  know  that  single  persons  are  for  the  most  part 
young ;  and  that  youth  is  not  the  season  when  the 
pleasures  of  the  present  moment  are  most  easily 
vanquished  by  those  of  the  future.  The  training  of 
the  human  mind  must  be  more  skilful,  and  more 
moral  to  a  vast  degree,  before  this  salutary  power 
will  belong  to  any  considerable  portion  of  the  youth 
in  any  class  of  the  population,  especially  in  the  least 
instructed  of  all. 

Let  us  next  inquire  the  tendency  which  it  will 
possess,  whatever  the  degree  in  which  it  may  be  ex- 
pected to  exist. 

In  the  first  place,  it  will  produce  an  abstinence 
from  such  hurtful  pleasures  as  are  attended  with  ex- 
pence.  Under  this  description  is  included  the  plea- 
sure of  intoxicating  liquors,  and  no  other  possibly 
whatsoever.  There  is  hardly  any  other'  indulgence 
on  which  any  portion,  worth  regarding,  of  the  earn- 
ings of  the  poor  is  bestowed,  which  can  at  all  deserve 
the  name  of  hurtful,  or  from  which  there  would  be 
any  virtue  in  abstaining,  if  the  means  of  obtaining  it 
were  enjoyed  in  sufficient  abundance.  To  this,  then, 
the  moral  effect  of  savings  banks  may  be  supposed  to 
be  very  nearly  confined.  But  assuredly  this,  if  it  can 
be  produced  in  any  considerable  degree,  must  be 
regarded  as  an  eifect  of  no  ordinary  importance. 

Passing  from  the  moral  effects,  we  come  to  the 
accumulation  which  it  may  be  in  the  power  of  the 
unmarried  part  of  the  population  to  make.     To  this>. 
and  what  may  spring  out  of  it,  all  the  remaining  ef- 
fects of  savings  banks  are  evidently  confined. 

A  part  of 'die  unmarried  population  will  make  ac- 
cumulations, and  undoubtedly  they  ought,  if  pos- 
sible, to  be  provided  with  the  means  of  doing  so. 
Let  us  suppose  that  the  greatest  part  of  them  pro- 
fit by  those  means*  What  consequences  are  we  able 
to  foresee? 

Of  unmarried  persons  there  are  few  who  are  not 
looking  forward  to  the  married  state,  and  few  by 
whom,  sooner  or  later,  it  is  not  entered.  As  soon 
as  persons  of  the  lower  class  are  married,  or,  at  any 
rate,  as  soon  as  they  have   a   certain  number  of 


children,  tlieir  powers'  of  accumulation  cease.    But  Baoktf^r 
tliere  is  a  previous  hoard :  What  becomes  of  it  ?  fiteviaw. 

It  is  either  wholly  expended,  at  the  time  of 
marriage,  upon  the  nimishing  of  a  house ;  or  it  is 
not. 

If  it  is  wholly  expended  upon  the  furnishing  of 
a  house,  it  contributes  to  present  enjoyment,  like 
any  other  expence  whatsoever;  like  that,  for  example, 
of  a  fine  coat ;  and  forms  no  longer  a  provisioa 
against  a  day  of  adversity  and  the  evils  of  want. 

Let  us  suppose  that  it  xb  not  wholly  expended 
upon  the  furnishing  of  a  house,  but  that  a  portion,  at 
least,  of  it  remains.  This,  it  will  be  said,  is  reserved  as 
a  provision  against  want ;  and  of  this  the  beneficial 
effects  may  be  reckoned  sure.  But  abstracting  from 
extraordinary  cases  of  bad  health,  least  common  in 
the  earliest  stage  of  the  married  life,  and  other  ex- 
traordinary accidents,  the  first  pressure  will  arise 
from  the  increase  of  the  family.  After  that  number 
of  children  is  bom,  which  exhausts  the  earnings  of 
the  father,  the  birth  of  another  child  produces  the 
miseries  of  want.  If  there  is  no  fund  remaining  fVom 
former  accumulations,  hardship  introduces  dea£,  and 
the  amount  of  the  population  is  thus,  upon  the  whole, 
kept  dowi^  to  the  level  of  the  food.  If  there  is  a 
fund  remaming  from  former  accumulations,  it  will 
now  of  necessity  be  consumed ;  andl>y  its  consump- 
tion will  enable  the  family  to  go  on  a  little  longer ; 
to  rear  a. child  or  two  more.  But  the  number  of 
children  reared  was  before  as  great  as  there  was  food 
to  maintain.  If  a  greater  number  is  raised,  there  is 
an  excess  of  population,  who  bid  against  one  another 
for  employment,  and  lower  the  wages  of  labour. 
Already,  the  ^reat  mass  of  the  population  were  in  a 
state  of  unavoidable  misery  from  the  lowness  of  wages. 
An  Increase  of  poverty  is  now  brought  upon  them ; 
and  their  situation  is  rendered  more  deplorable  dian  it 
was  before.  It  is  impossible  not  to  consider  this  as 
one  of  the  effects,  which  a  fund  accumulated  before 
marriage,  by  the  laborious  part  of  the  conamunlty, 
has  a  tendency  to  produce.  And  this  is  a  tendency 
altogether  noxious. 

Ijie  greater  part  of  those  who  have  talked  and 
written  about  savings  banks  have  left  the  principle  of 
population  altogether  out  of  their  view.  They  have» 
therefore,  left  out  of  their  view  that  circumstance  on 
which  the  condition  of  the  most  numerous  class  of 
mankind  radically,  and  irremediably,  and  almost 
wholly  depends.  Of  course,  their  observations  and 
conclusions  are  of  little  importance. 

Others,  whose  minds  are  philosophical  enough  to 
perceive  the  influence  of  the  principle  of  population 
upon  the  condition  of  the  great  bulk  of  mankmd,  are 
of  opinion,  that  savings  banks  will  have  a  salutary 
effect  upon  the  principle  of  population^  and  amelio- 
rate the  condition  of  mankind,  by  lessening  the  ra- 
pidity with  which  they  multiply.  This  is  a  specu- 
lation of  the  deepest  interest.  If  this  be  en  effect  of 
savings  banks,  they  will,  indeed,  deserve  the  attention 
and  patronage  of  Uie  philanthropist  and  the  sage. 

The  following  is  the  mode  in  which  the  authors  of 
this  opinion  believe  that  the  happy  effects  which 
they  antidpate  will  take  place.  The  means  of  pro- 
fiting by  the  reserve  of  a  portion  of  theur  eamiogSy 
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BanlcB  for  which  savings  banks  will  provide  for  tlie  unmarried 
Savings  part  of  the  labouring  people,  will  give  them,  it  is  sup- 
^'^^  posed,  a  taste  for  accumulation  :  Aware  of  the  im- 
possibility of  accumulating  after  marriage,  their  de- 
sire of  accumulation  will  make  them  defer  the  period 
of  marriage:  Of  deferred  marriages,  the  result  will 
be  a  less  numerous  oilspring  :  A  smaller  number  of 
people  in  proportion  to  the  food  will  be  reared :  The 
competition  for  food  will  be  reduced  ;  the  competition 
for  hands  will  be  increased ;  wages  will  rise ;  and  the 
cruel  poverty  of  the  mass  of  the  population  wjll  be 
abated. 

In  this  deduction,  nothmg  is  doid)tfVil,  unless  the 
commencing  step.  If  the  ^sire  created  in  young 
persons  for  accumulation  is  sufficiently  strong  to  pro- 
duce any  considerable  postponement  of  the  period  of 
marriage,  all  the  other  eflfects  will  necessarily  follow ; 
a  reduced  number  of  children ;  an  increased  reward 
of  labour;  and  a  correspondent  amelioration  in  the 
condition  of  the  greatest  portion  of  the  race.  Sav- 
ings banks  will  prove  one  of  the  most  important  in- 
¥entions,  to  which  the  ingenuity  of  man  has  yet  given 
existence. 

It  would  be  rash,  however,  to  claim  as  an  ascer- 
tained fact,  that  savings  banks  will  have  the  effect 
of  retarding  the  period  of  marriage.  Thfcre  are  per- 
sons who  hold  the  very  opposite  belief.  They  say, 
that  what  chiefly  retards  marriage  at  present  among 
the  better  part  of  the  labouring  population,  among 
those  who  have  a  regard  to  appearance,  and  a  value 
for  respectability,  is  the  want  of  means  to  provide 
the  furniture  of  a  house;  that  savings  banks  will  en- 
able them  to  provide  that  furniture  at  an  earlier  period 
than  at  present ;  and  that  the  Institution  will  there- 
fore accelerate  the  period  of  marriage,  increase  the 
number  of  those  who  cannot  be  fed,  and  thus  add  to 
the  calamities  of  mankind.  They  ridicule  the  idea, 
tiiat  the  love  of  saving  will  become,  in  the  breast 
of  young  persons,  a  match  for  tiie  passions  which 
prompt  them  to  marriage. 

If  we  consider  accurately  what  takes  place  among 
mankind,  we  shall  probably  conclude  that  l)oth  ef- 
'  fects  will  be  produced ;  that  the  love  of  saving  will, 
no  doubt,  induce  some  persons  to  defer  the  period  of 
marriage ;  but  that  the  means  of  furnishing  a  house, 
placed  at  an  earlier  period  within  their  reach,  will 
produce  the  very  opposite  effect  in  regard  to  others. 
The  question  is,  which  class  is  liKely  to  be  the 
most  numerous  \  and  this  is  plainly  one  of  those 
questions  to  which  no  vbry  certain  answer  can  be 
given.  But  if  we  consider  the  strength  of  the  pas- 
sions which  urge  to  marriage,  we  shall  probably  sus- 
pect that  It  will  not  be  easy  for  the  love  of  savm^  to 
acquire  an  equal  force  in  the  breast  of  any  consider*- 
able  portion  of  persons  who  are  young,  whose  educa- 
tion has  been  very  bad,  and  who  hence  have  little 
power  either  of  foresight  or  of  self-commatad.   ' 

Such  are  the  different  views  which  may  be  taken 
of  the  effects  which  banks  for  the  savings  of  the  poor 
will  produce.  The  exposition  is  useful  to  check  the 
intemperate  conclusions  of  enthusiastic  patrons,  and 
to  show  that  much  more  than  the  mere  institution 
of  savings  banks  is  necessary  to  produce  any  consi- 
derable amelioration^  either  in  the  physical  or  moral 


state  of  the  poor.    In  conjunction  wHh  oilier  causes,  Bank*  Ibr 
savings  banks  are  not  only  desirable,  but  necessary,  ^^"S\. 
The  noxious  consequence  will  be,  if  those  who  have        ^ 
it  in  their  power  to  do  more,  shall  suppose  that  sav- 
ings banks  are  sufficient  to  do  all,  and  there  should 
limit  their  exertions.     Taken  by  themselves,  it  is  at 
least  a  doubt  whether  savings  banks  may  not  prot 
duce  as  great  a  quantity  of  evil  as  good. 

It  now  remains  that  we  should  give  an  account  of  History  of 
the  measures  which  have  been  taken  for  the  estaUish- Havinss 
ment  of  savings  banks,  and  endeavour,  if  we  can,  to  ^•"^■• 
ascertain  the  most  useful  form  which  they  are  capa- 
ble of  receiving. 

We  are  not  aware  that  the  idea  of  an  institution, 
answering  in  any  degree  the  description  of  a  savings 
bank,  was  in  this  country  expressed  in  public  before 
fte  year  1797>  when  a  peculiar  scheme  for  the  ma- 
nagement of  paupers,  or  persons  deprived  of  the 
means  of  maintaining  themselves,  was  published  by 
Mr  Bentham  in  Young's  Annals  of  Agriculture,  It 
would  require  too  long  a  digression  to  give  an  account 
of  this  plan  of  Mr  Bentham,  which  embteces  a  great 
number  of  points,  and  would  require  an  exposition 
of  considerable  complexity.  Of  that  plan,  one  part 
consisted  in  the  institution  of  what  he  distinguished 
by  the  name  of  Ajrugalittf  hank. 

The  series  of  wants  to  which  it  was  by  him  des- 
tined to  operate  as  a  remedy,  were  as  followa : 

1.  Want  of  physical  means  of  safe  custody,  such 
as  lock-up  places;  thence,  danger  of  depredation, 
and  accidental  loss. 

2.  Difficulty  of  opposing  and  never-yielding  re- 
sistance to  the  temptations  afforded  by  the  instru- 
ments of  sensual  enjoyment,  where  the  means  of  pur- 
chasing them  are  constantly  at  hand. 

S.  Want  of  the  means  of  obtaining  a  profit  by  the 
savings  of  the  poor,  or  the  use  of  them  in  portions 
adapted  to  their  peculiar  exigencies. 

4.  Want  of  a  set  of  instructions  and  mementos 
constantly  at  hand,  presenting  to  view  the  several 
exigencies,  or  sources  of  demand  for  money  in  store, 
and  the  use  of  providing  it. 

He  next  proceeded  to  sketch  the  properties  which 
appeared  to  him  to  be  desirable  in  a  system  of  fru- 
gality banks,  commensurate  to  the  whole  population 
of  the  self-maintaining  poor.     These  were, 

1.  Fund^  solid  and  secure. 

5.  Plan  of  provision  all-comprehensive. 

3.  Scale  of  dealing  commensurate  to  the  pecunia- 
ry faculties  of  each  customer. 

4.  Terms  of  dealing  sufficiently  advantageous  to 
the.  customer. 

5.  Places  of  transacting  business  suitable  ;  Ti2.  in 
point  of  vicinity,  and  other  conveniences. 

6.  Mode  of  transacting  business  accommodating. 
7*  Mode  of  operation  prompt. 

^.  Mode  of  book-keeping  clear  and  satisfactory. 
•  In  the  plan,  however,  of  the  bank  which  Mr  Ben- 
tham contemplated  for  answering  the  purposes  which 
he  thus  described,  he  did  not  direct  his  view  to  that 
simplest  of  all  the  forms  ctf  banking,  the  mere  re-  c 
ceipt  of  money,  to  be  paifl  again  with  interest  when 
demanded;  the  form  to  which  the  patrons  of  savings 
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Banks  for  banks  at  present  appear  judiciously  to  confine  their 
bayingB.  attention.  Mr  Bentham's  proposal  was  to  receive  into 
the  frugality  banks  the  deposits  t)f  the  poor,  not  for  the 
mere  purpose  of  yielding  an  interest,  and  being  witli- 
drawn  when  wanted,  but  to  form  or  purchase  an  an- 
nuity for  old  age,  when  the  power  of  earning  would 
be  either  destroyed  or  impaired. 

That  the  accumulation  of  the  poor  might  not,  how- 
ever, be  confined  to  one  exigency,  though  that  the 
greatest,  he  proposed  that  this  superannuation  annui- 
ty should  be  convertible,  in  the  whole  or  in  any  part, 
into  any  other  species  of  benefit,  adapted  to  the  exi- 
gencies of  the  owner.  It  might,  for  example,  be 
converted  into  an  annuity  for  an  existing  wife,  in  the 
•event  of  widowhood.  It  might  be  converted  into  an 
annuity  during  the  nonage  of  a  certain  number  of 
children.  It  might  serve  as  a  pledge  on  which  to 
borrow  money.  Part  of  it  might  be  sold  to  raise  a 
marriage  fund,  or  it  might  be  sin^y  withdrawn. 

Mr  Bentham  then  proceeded  to  compare  the  ef- 
fects of  a  system  of  frugality  banks  with  those  of 
■friendly  or  benefit  societies.  To  this  comparison, 
however,  we  cannot  with  any  advantage  proceed,  till 
that  other  species  of  institution  is  first  described. 
We  are,  therefore,  inclined  to  reserve  it  wholly  to  the 
^ticle  Benefit  Societies,  to  which  the  reader  is 
referred. 

It  is  somewhat  remarkable,  that  no  allusion  which 
we  can  perceive  in  any  of  the  numerous  pamphlets 
to  which  the  subject  of  savings  banks  has  lately 
given  birth,  is  made  to  this  early  scheme  of  Mr 
Bentham ;  though  the  work  in  which  it  is  contained 
not  only  appeared  in  a  periodical  and  popular  publi- 
cation so  long  ago,  but  was  laid  upon  the  table  of 
the  committee  of  the  House  of  Commons,  appointed 
to  inquire  into  the  subject  of  Penitentiary  Houses  in 

1811,  and  referred  to  in  the  appendix  to  their  report; 
and  was  published  separately  in  one  8vo  volume,  in 

1812,  under  the  title  of  Pauper  Management  im' 
proved. 

As  no  attempt  was  made  to  carry  Mr  Bentham's 
plan  of  pauper  management  into  practice,  his  scheme 
of  a  frugality  bank,  as  a  part  of  it,  remained  with- 
out effect. 

The  first  atteimpt,  as  far  as  our  researches  have 
been  able  to  discover,  to  give  actual  existence  to  the 
idea  of  a  bank  adapted  to  the  exigencies  of  the  poor, 
was  owing  wholly  to  a  lady,  to  whom  the  public  are 
indebted  for  several  excellent  productions  of  the  pen, 
and  who  never  took  up  her  abode  in  any  place, 
while  health  and  strength  remained,  without  endea- 
vouring to  perform  something  of  importance  for 
ameliorating  the  condition  of  those  by  whom  she  was 
aurrounded.     Mrs  Priscilla  Wakefield,  the  lady  to 
whom  we  allude,  residing,  in  the  year  1803,  at  Tot- 
tenham, in  Middlesex,  a  populous  village,  within  a 
few  miles  of  London,  not  only  projected,  but  was  the 
means  of  instituting,  and  the  principal  instrument  in 
carrying  on,  a  bank  at  that  place  for  the  savings  of 
the  poor.     An  account  of  this  institution,  drawn  up 
by  Mrs  Wakefield^  and  dated  the  2Uh  of  May  1 804, 
was  published  in  the  fourth  volume  of  the  Reports 
of  the  Society  for  Bettering  the   Condition  of  the 
Poor,     The  account  is  so  short,  and  so  much  to  the 
purpose,  that  it  may  with  advantage  be  inserted  here* 


<<  Extract  from  an  Account  qf  a  Charitable  Bank  at  Banks  ff^^,. 
Tottenham  for  the  Savings  of  the  Poor,  by  Mrs    S^g^» 
Wakefield,  v.— '^ 

'^  For  the  purpose  of  providing  a  safe  and  con- 
venient place  of  deposit  for  the  savings  of  labourers, 
servants,  and  other  poor  persons,  a  charitable  esta-. 
blishment  has  been  lately  formed  at  Tottenham,  in 
the  county  of  Middlesex.  It  is  guaranteed  by  six 
trustees,  who  are  gentlemen  of  fortune  and  responsi- 
bility, most  of  them  possessing  considerable  landed 
property.  This  renders  it  as  safe  and  certain  as  in- 
stitutions of  this  kind  can  be,  and  insures  it  from 
that  fluctuation  of  value  to  which  the  pubUc  funds 
are  liable.  The  books  are  kept  by  a  lady,  and  never 
opened  but  on  the  first  Monday  in  every  month, 
either  for  receipts  or  payments.  Any  sura  is  received 
above  one  shilling ;  and  five  per  cent,  is  given  for 
every  20s.  that  lies  12  kalendar  months ;  every  per* 
son  so  depositing  money  being  at  liberty  to  recal  it, 
any  day  the  books  are  opened ;  but  no  business  is 
transacted  at  any  other  time. 

^^  The  money  so  collected  is  diyided  equally  be- 
tween the  six  trustees*  For  every  additional  L.100> 
a  new  trustee  is  to  be-  chosen ;  so  that  a  trustee  can 
only  risk  his  proportion  of  L.  100.  None  but  the  la- 
bouring classes  are  admitted  to  this  benefit;  and 
there  is  no  restriction  as  to  place  of  residence." 

"  OBSERVATIOl^S. 

**  These  few  simple  rules  are  all  that  have  hitherto 
been  found  necessary  for  the  establishment  of  this 
charity,  the  design  of  which  is  both  original  and  use- 
ful. To  those  who  have  applied  themselves  to  that 
branch  of  political  economy  which  relates  to  increas- 
ing the  comforts,  and  improving  the  morals  of  the 
inferior  classes  of  society,  it  must  be  obvious  that 
every  endeavour  to  encourage  and  enable  them  to 
provide  for  ^heir  own  wants,  rather  than  to  rely  upon 
the  gratuitous  gifts  of  the  rich,  are  of  great  advan- 
tage to  the  whole  community. 

'*  It  is  not  sufficient  to  stimulate  the  poor  to  indus- 
try, unless  they  can  be  persuaded  to  adopt  habits  of 
frugality.  This  is  evinced  amongst  many  different 
kinds  of  artisans  and  labourers,  who  earn  large  wages, 
but  do  not  in  general  possess  any  better  resources  in 
the  day  of  calamity  than  those  who  do  not  gain  above 
half  as  much  money.  The  season  of  plenty  should 
then  provide  for  the  season  of  want,  and  the  gains  of 
summer  be  laid  by  for  the  rigours  of  winter.  But 
it  must  be  obvious  how  difficult  it  is  for  even  the  so- 
ber labourer  to  save  up  his  money,  when  it  is  at  hand 
to  supply  the  wants  that  occur  in  his  family.  For 
those  of  intemperate  habits,  ready  money  is  a  very 
strong  temptation  to  the  indulgence  of  those  perni- 
cious propensities. 

'^  Many  would  try  to  make  a  little  hoard  for  sick- 
ness or  old  age,  but  they  know  not  where  to  place  it 
without  danger  or  inconvenience.  They  do  not  un- 
derstand how  to  put  money  in,  or  to  take  it  out  of 
the  bank ;  nor  will  it  answer  for  small  sums,  either  in 
point  of  trouble  or  of  loss  of  time.  The  same  causes 
frequently  occasion  thoughtless  servants  to  spend  all 
their  wages  in  youth,  and  in  consequence  to  pass  their 
old  age  in  a  workhouse, — a  sad  reverse  from  the  in- 
dulgence of  a  gentleman's  family,  to  which  they  have 
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for  been  habituated.  Many  instances  indeed  have  oc- 
curred, that,  for  want  of  a  place  of  security  for  their 
money,  the  poor  hare  lost  their  hard  earned  savings, 
by  lending  it  to  some  artful  or  distressed  person,  who 
has  p^uaded  them  it  will  be  safe  in  his  hands. 

''  The  success  of  the  little  bank  for  children,  con- 
nected with  the  Tottenham  t'emale  Benefit  Club, 
mentioned  in  a  former  part  of  the  reports,  encouraged 
the  present  design ;  and  it  may  be  worth  remarkmg, 
that  the  bank  was  opened  by  an  orphan  girl  of  four- 
teen, who  placed  L.S  in  it,  which  she  had  earned  in 
▼enr  small  sums,  and  saved  in  the  Benefit  Club." 

Li  1805  and  1806,  two  pamphlets  were  published 
by  Mr  Bone,  in  the  first  of  which  he  seems  to  have 
had  it  chiefly  in  view  to  pomt  out  the  objects  to  which 
a  scheme  for  preventing  among  the  poor  the  miseries 
of  want  ought  principally  to  be  directed ;  in  the  se- 
cond, to  sketch  the  form  of  an  institution  by  which 
those  objects  might  be  obtained.  The  scheme  of  Mr 
Bone  is,  hqwever,  nearly  as  comprehensive  as  that  of 
Mr  Bcntham,  and,  therefore,  extending  far  beyond 
the  subject  to  which  the  present  article  is  confined. 
The  following  are  its  principal  objects : 

1.  To  provide  comfortable  dwellings  for  all  who 
require  them. 

2.  Sums  for  their  maintenance. 

3.  A  provision  for  widows  and  children,  education 
for  the  latter  included. 

4.  Endowments  to  children  at  21  years  of  age. 

5.  Temporary  dwellings  to  destitute  strangers. 

6.  To  ^ord  small  loans. 
7«  Provision  for  persons  who  have  belooged  to  the 

army  or  navy. 
,%  8.  To  grant  annuities  to  persons  to  whom  that 
mode  of  assistance  is  the  best  adapted. 

9.  To  afford  a  provision  for  persons  lame,  or  other- 
wise disabled. 

10.  To  procure  situations  and  employment  for 
those  deprived  of  them. 

11.  To  nurse  and  educate  children,  as  many  as 
possible  of  the  children  of  these  who  are  themselves 
the  least  qualified  for  the  task. 

12.  To  provide  baths  and  lavatories  for  the  poor. 
To  the  accomplishment  of  this  scheme,  banking, 

however,  contributes  a  diminutive  part.  It  is  not 
proposed  that  all  this  should  be  accomplished  by  the 
funds  of  the  poor  themselves.  The  receipt,  however, 
of  the  contributions  of  the  poor,  forms  an  essential 
article  of  the  plan,  and  &o  far  it  involves  in  it  the  prin- 
ciple of  a  savmgs-bank.  It  was  proposed  to  receive 
the  contributions  of  single  persons,  and  return  them 
with  premiums  at  the  period  of  marriage ;  to  receive, 
fiirther,  the  contributions  both  of  Uie  single  and 
the  married,  with  a  view  to  the  future  and  ultimate 
provision ;  for  though  all  persons  would,  according 
to  this  scheme,  receive  a  provision,  it  would  be  a 
provision  with  more  or  less  of  excellence,  according 
to  the  contributions  of  the  individual. 

In  1807,  the  minister  of  the  parish  of  West  Calder, 
in  Scotland,  fi)unded  a  bank  for  the  savings  of  the 
principal  class  of  his  parishioners;  and  in  1810, 
without  any  knowledge  of  what  had  been  accom- 
plUied  in  West  Calder,  Mr  Duncan,  the  miniBter 
of  Buthwell,' another  of  the  Scottish  parishes,  esta- 
blished one  in  his  own,  in  nearly  a  similar  form. .   Mr 

TQL.  U.  FAJtT  I.. 


Duncan,  in  a  well  written  pamphlet,  in  which  he  de*  Banks  for 
scribes  the  form  of  his  own  institution,  and  explains^  Savings, 
the  object  M'hfch  the  system  has  in  view,  and  the 

Erinciples  upon  which  it  is  founded,  informs  us,  that 
is  idea  of  an  economical  bank  for  the  savings  of  the 
industrious,  was  accidentally  suggested  to  him  by  a 
perusal  of  the  pamphlet,  entitled.  Tranquillity^  of 
Mr  Bone,  at  a  time  when  his  mind  was  peculiarly 
excited  to  the  consideration  of  the  subject,  by  the 
circumstances  of  the  poor  in  the  town  and  vicinity  of 
Dumfries,  and  by  the  threatened  approach  of  what  • 
he  deemed  a  national  misfortune,  the  introduction  of 
poor-rates. 

The  course  pursued  by  Mr  Duncan  is  in  the  high- 
est degree  instructive.  It  is  founded  upon  an  ac« 
curate  knowledge  of  human  nature,  in  which  the 
men  who  step  forth  from  elevated  situations  to  ame- 
liorate the  condition  of  tlieir  fellow-creatures,  are 
in  general  singularly  deficient,  and  therefore  most 
commonly  reap  nothing  but  the  natural  fruit  of  inju- 
dicious measures — disappointment.  As  a  great  efiect 
was  intended  to  be  produced  upon  the  minds  of  the 
people,  Mr  Duncan  saw  the  necessity  of  carrying  the 
minds  of  the  people  along  with  him,  and  of  adopting 
the  most  powerful  means  for  making  them  feel  ana 
take  an  interest  in  the  concern.  Unless  the  interest 
is  felt,  and  powerfully  felt,  the  operation  of  the 
machinery  will,  be  feeble,  and  its  effects  trifling. 
Novelty  may  give  it  some  appearance  of  strength  for 
a  time,  but  this  will  gradually  decay. 

In  the  first  place,  it  was  necessary  that  every  cause 
of  obstruction  should  be  removed.  **  The  prejudices 
of  the  people  should  be  carefully  consulted;  they 
should  be  treated  even  with  delicacy ;  and  the  most 
unreasonable  scruples  of  the  ignorant  and  suspicious 
should,  as  far  as  possible,  be  obviated.'^  It  is  not 
duly  considered  by  the  upper  ranks  of  the  popula- 
tion, how  inseparable  from  human  nature  are  the  sus- 
picions of  those  who  are  weak,  toward  those  who  are 
strong ;  the  suspicions  of  those  who  are  liable  to  be 
hurt,  toward  those  who  are  capable  of  hurting  them. 
And  it  is  only  the  blindness  of  self-love,  and  our  in- 
attention to  evils  in  which  we  are  not  called  to  parti- 
cipate, that  leave  us  ignorant  of  the  actual  grounds 
in  practice,  whence,  even  in  this  country,  the  insti- 
tutions of  which  are  so  much  more  favourable  than 
those  of  most  other  countries  to  the  poor,  the  weak 
have  reason  to  dread  the  interference  of  the  strong. 

So  much  for  removing  the  causes  of  dislike.  More 
is  necessary  to  create  a  positive,  and  still  more  to' 
raise  an  ardent  attachment. '  The  springs  of  human 
nature  must  be  skilfully  touched.  Mr  Duncan  knew 
where  to  find  them,  and  he  looked  to  the  means- 
which  the  circumstances  of  the  case  afforded  for 
placing  them  in  action.  ^'  It  may  be  observed  in 
general,"  he  says,  ^'  that  in  all  those  situations,  where 
it  is  practicable  to  assimilate  the  mode  of  manage- 
ment to  the  scheme  of  Friendly  Societies,  the  ad- 
vantage to  be  derived  from  such  a  circumstance 
ought  not  to  be  overlooked.''  If  there  were  nothing 
in  the  case  but  the  actual  existence  of  these  societies, 
and  the  favour  with  which  the  people  regard  them, 
the  importance  of  this  advice  would  still  be  more 
than  considerable.  But,  says  Mr  Duncan,  <^  On  this 
subject,  it  may  be  proper  to  attend  to  the  following 
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Banks  for  remarks :  Those  who  are  at  all  acquainted  with  the 
Savings,  history  of  friendly  societies,  must  be  aware,  that  they 
owe  much  of  their  popularity  to  the  interest  excited 
among  the  lower  orders,  by  the  share  to  which  each 
of  the  members  Is  admitted  in  the  management  of  the 
institution.  The  love  of  power  is  inherent  in  the  hu- 
man mind,  and  the  constitution  of  friendly  societies 
4S  calculated  to  gratify  this  natural  feeling.  The 
members  find,  in  the  exercise  of  their  functions,  a 
certain  increase  of  personal  consequence^  which  in- 
terests their  self-love  in  the  prosperity  of  the  esta« 
blishment.  Besides,  by  thus  having  constantly  be- 
fore their  eyes  the  operation  of  the  scheme,  in  all  its 
details,  they  are  more  forcibly  reminded  of  its  advan- 
tages ;  and  not  only  induced  to  make  greater  efforts 
(themselves  for  obtaining  these  advantages,  but  also 
to  persuade  others  to  follow  their  example.  Hence 
it  happens,  that  a  great  number  •f  active  and  zealous 
supporters  of  the  institution  are  always  to  be  found 
amongst  the  members  of  a  friendly  society,  who  do 
more  for  the  success  of  the  establishment  than  can 
possibly  be  effected  by  the  benevolent  exertions  of 
individuals  in  a  higher  station." 

For  these  reasons  Mr  Duncan  held  it  expedient 
to  give  the  contributors  themselves  a  share  in  the 
management  of  the  institution ;  and  that  share  was 
well  chosen.  The  contributors  in  a  body  were  not 
fit  to  be  the  acting  parties;  but  they  were  ^t  to 
choose  those  who  should  act  for  them.  A  general 
meeting  is  held  once  a-year,  consisting  of  all  the 
members  who  have  made  payments  for  six  months, 
and  whose  deposits  amount  to  L.l.  By  this  meet- 
ing are  chosen  the  court  of  directors,  the  committee, 
the  ireasurer,  and  the  trustee^  the  functionaries  to 
.whom  the  executive  operations  are  confined!  And 
by  this  also  are  reviewed  and  controlled  die  trans- 
actions of  the  past  year,  with  power  to  reverse  the 
.decisions  of  the  committee  and  court  of  directors ; 
to  make  new  laws  and  regulations,  or  alter  those 
already  made ;  and,  in  other  respects,  to  provide  for 
the  welfare  of  the  institution. 

The  power  of  choice  is  somewhat  limited  by  the 
'  qualifications  required.     The  society  consists  of  two 
sorts  of  members,  the  ordinary,  and  the  extraordina- 
ry, and  honorary.     The  general  meetings  have  alone 
the  power  of  electing  honorary  members;  but  the 
Bank  Trustee,  the  Lord-Lieutenant  and  Vice -Lieute- 
nant of  the  county,  the  Sheriff-depute  and  his  substi- 
tute, the  members  of  Parliament  for  the  county  and 
burgh,   the  ministers  of  the    parish,    with  certain  ^ 
magistrates  of  the  town, .  are  honorary  members  ex 
officio;  and  there  are  certain  regulated  subscriptions  or 
donations,  of  no  great  amount,  which  constitute  the 
>  person  paying  them,  ipso  JactOy  an  extraordinary  or 
honorary  member.  Now,  it  is  from  this  list  of  honorary , 
and  extraordinary  members  that  the  choice  of  func-' 
tionaries  by  the  general  meeting  is  annually  to  be 
made,  provided  a  sufficient  number  of  them  should  be 
disposed  to  accept  of  the  offices  designed ;  if  not, 
from  such  of  the  ordinary  members  as  make  deposits 
to  the  amount  of  not  less  than  L.2,  12s.  in  the  year. 

It  is  not  fitting  here  to  enter  into  the  details  of  the 
organization,  or  those  of  the  executive  arrangement. 
It  is  sufficient  to  state,  that  deposits  are  received  in 
fiums  of  1 8.,  bear  interest  at  the  amount  of  L.  1 ;  and  are 


always  payable,  with  compound  interest,  on  a  week*a  Bnlu  for 

notice.  Savisga. 

It  seems  not  to  have  been  till  1814  that  the  pro- 
ject of  savings  banks  made  any  farther  progress  in 
Scotland.  In  that  year,  "  the  Edinburgh  Bank  for 
Savings  was  instituted,"  says  Mr  Duncan,  <'  by  a  so- 
ciety of  gentlemen,  of  the  first  influence  and  respec- 
tability ;  who,  from  their  enlightened  labours  in  the 
suppression  of  mendicity,  and  m  the  establishment  of 
a  permanent  provision  for  the  poor,  had  already  ac- 
quired no  trifling  claim  to  the  confidence  and  affec- 
tion of  the  public,  and  particularly  of  the  lower  or- 
ders." In  the  constitution  of  this  bank,  the  interfer- 
ence was  rejected  of  the  depositers  themselves ;  who 
were  simply  required  to  confide  their  money  in  the 
hands  of  the  gentlemen  who  undertook  the  manage- 
ment of  the  institution.  "  This  circumstance/'  sayi 
Mr  Duncan,  "  has  operated  as  a  powerful  obstruc- 
tion to  the  success  of  the  plan.  The  truth  of  this 
will  appear  in  a  very  striking  point  of  view,  if  we 
contrast  the  progress  of  the  scheme  in  Edinburgh 
with  that  of  the  Ruthwell  parish  bank,  or  of  those 
institutions  which  are  formed  on  a  similar  plan.** 
And  he  then  presents  a  statement  of  facts,  which 
fully  support  the  position,  and  strongly  illustrate 
the  importance  of  the  principle  on  which  the  Ruth- 
well  institution  was  founded. 

Mr  Duncan,  from  deference  to  the  gentlemen  who 
made  the  decision  for  the  Edinburgh  bank,  seems 
williog  to  allow  that  a  general  meeting  of  all  the  con- 
tributors, and  a  reservation  to  that  meeting  of  cer- 
tain appropriate  powers,  useful  and  important  as  it  is, 
may,  in  great  cities,  such  as  Edinburgh,  be  attended 
with  inconveniences  which  outweigh  its  advantages. 
May  not  this,  however,  be  a  concession  too  easil|(, 
made  ?  It  would,  at  least,  be  desirable  to  have  good 
reasons  presented  for  the  sacrifice^  of  so  great  an  ad- 
vantage, before  we  consent  to  its  being  made.  There 
is  an  obvious  inconvenience  ^  assemblages  of  people, 
of  any  description,  when  too  large.     And  if  one 
bank  were  to  serve  for  the  whole  of  a  great  city,  and 
the  contributors  should  amount  to  any  considerable 
part  of  the  population,  the  assemblage  would   un- 
doubtedly be  too  large.    But  this,  under  the  circum- 
stances in  contemplation,  would  not  be  the  case.  To 
accommodate  the  customers,  there  ought  to  be  a 
bank  in  every   parish,   or  similar  district.     There 
would  be  no  greater  inconvenience  in  calling  toge- 
ther the  moderate  number  of  contributors  to  such  a 
bank  in  a  city,  than  in  the  country.     The  fact  is 
proved  by  the  ample  experience  of  friendly  societies; 
the  members  of  which  do  actually  meet  much  oflener 
than  once  a-year,  and  devoidof  many  advantages  which 
the  mixture  of  persons  of  the  upper  classes  would  afford 
to  the  association  of  a  savings  bank.     If  any  central/ 
or  general  institution,  to  give  unity  and  combination 
to  the  operations  of  the  different  banks  of  a  great 
city,  were  found  to  be  useful,  it  might  be  formed  of 
delegates  chosen  by  the  committees  of  the  several 
district  or  parochial  banks ;  and  thus,  without  any 
inconvenience  that  can  be  rationally  contemplated, 
all  tliat  fervent  interest  which  is  the  natural  effect  of 
giving  tlie  contributors  themselves  a  part  to  act  in 
the  formation  and  conduct  of  savings  banks,  would 
be  provided  for  and  secured,    hi  London  itself. 
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Banki  for  there  are  Tarious  institutions,  wholly  dependent  up« 
?^5?Li  ®^  Toluntary  contributions,  the  subscribers  to  which, 
though  extremely  numerous,  are  annually  called  to- 
gether for  the  election  of  committees  and  other  ma- 
nagers. The  society  of  Schools /or  All  may  be  ad- 
duced as  a  conspicuous  example.  And  where  is 
the  inconvenience  that  is  ever  found  to  result  ? 

In  the  meantime,  efforts  were  begun  for  the  exten* 
sion  of  the  system  in  England.  In  the  year  1813,  a 
judicious  and  successful  attempt  was  made  by  Dr 
Havgarth  for  the  establishment  of  a  bank  for  savings 
at  Bath,  where,  sometime  before,  an  institution,  un- 
der the  name  of  a  servant's  fund,  had  been  formed  on 
nearly  similar  principles,  at  the  suggestion  of  Lady 
Isabella  Douglas,  sister  of  the  Earl  of  Selkirk. 

The  circumstances  of  England  were  in  several  re- 
spects much  less  favourable  to  any  plan  founded  up- 
on the  savings  of  the  poor  than  those  of  Scotland* 
The  disadvantages  existing  in  England  are  justly 
enumerated  by  Mr  Duncan,  under  four  heads  ;  1st, 
The  character  and  habits  of  the  people ;  Sdly,  The 
nature  of  the  ecclesiastical  establishment ;  3dly,  The 
system  of  poor  laws ;  4th]y,  The  state  of  the  bank* 
ing  business. 

The  first  three  are  general,  and  the  nature  of  the 
obstruction  which  they  afford  in  some  degree  obvi- 
ous. The  illustration  of  these  here  may  therefore 
be  waved.  The  last,  however,  so .  intimately  con- 
cerns the  operations  of  the  banks  for  the  poor,  that  it 
requires  a  difference  even  in  their  constitution.  It 
is  the  practice  of  the  banks  of  Scotland  to  allow  in- 
terest for  the  monies  deposited  with  them ;  and  so 
perfect  is  the  foundation  on  which  some  of  them  are 
placed,  that  the 'security  attached  to  the  deposits 
they  receive,  is  equal  to  that  of  the  Bank  of  Eng- 
land itself.  The  operations  of  the  economical  bank 
are  here,  therefore,  simple  in  the  highest  degree.  It 
has  only  to  open  an  account  with  one  of  these  banks,  . 
and  pay  to  the  contributors  the  interest  received, 
making  such  a  deduction  as  the  expences  of  the  in- 
stitution may  require. 

In  England  it  is  not  customary  for  banks  to  allow 
interest  on  the  deposits  which  are  made  with  them. 
And  where  possibly  interest  might  be  obtained,  the 
security  would  not  always  be  good.  The  savings 
banks  have  no  source  whence  interest  can  be  de- 
rived with  the  due  measure  of  security,  except  the 
public  funds.  But,  with  respect  to  them,  a  great 
inconvenience  arises  from  the  fluctuation  of  price. 
What  is  desirable,  above  all  things,  is  such  a 
degree  of  simplicity  and  plainness  in  the  transac- 
tions, that  the  reasons  of  every  thing  may  be  visible 
to  the  uninstructed  minds  of  Uie  people  with  whom 
the  institution  has, to  deal.  But  this  fluctuation  in 
the  price  of  stock  is  an  unavoidable  source  of  com- 
plication and  obscurity.  The  money  of  one  man 
produces  mere,  that  of  another  less,  according  to 
the  price  of  stock,  at  the  time  when  his  deposit  is 
made.  When  it  is  withdrawn,  a  sum  is  received, 
greater  or  less  than  that  which  was  put  in,  according 
as  the  price  of  stock  has  risen  or  declined. 

The  plan  upon  which  Dr  Haygarth  proceeded,  in 
the  bank  which  his  strenuous  exertions  were  the 
means  of  setting  on  foot  in  Bath,  was  to  make  every 
depositer,  to  the  value  of  one  or  more  pounds  of 
stocky  a  proprietor  of  stock  to  that  amount;  iuid  en* 


title  him  to  receive  his  dividends  every  six  months,  Bwikiibr 
the  same  as  those  paid  at  the  Bank  of  England,  one  °y"^ 
sixth  being  deducted  for  the  expences  of  the  insti- 
tution. In  the  constitution  of  this  bank,  no  part  of 
the  management,  and  no  control  over  it,  were  given 
to  the  depositers.  Certain  trustees  and  managers 
were  constituted,  \vith  powers  of  supplying  vacan- 
cies ;  and  the  money  of  the  depositers  was  vested  in 
the  funds  in  the  names  of  a  certain  portion  of  the 
trustees. 

In  the  month  of  November  1815,  a  bank  was  pro- 
jected for  the  town  and  vicinity  of  Southampton,  to 
which  the  zeal  and  influence  of  the  Right  Honour- 
able George  Rose  in  a  great  degree  contributed* 
In  the  formation  of  this  institution,  the  model  of  the 
Edinburgh  bank  was  principally  followed.     It  was 
composed  of  a  certain  number  of  noblemen  and 
gentlemen,  who  formed  themselves  into  an  associa- 
tion for  banking  the  money  of  the  poor ;  excluding 
entirely  the  intervention  of  the  depositers.   It  differ- 
ed from  the  bank  established  at  Bath,  which  gave 
the  depositers  a  proportion  of  the  dividends,  and  left 
them  to  the  chance  of  gain  or  loss  by  the  fluctuation 
of  the  stock  which  their  money  had  purchased ;  the 
Southampton  bank,  though  it  vested  the  money  in 
government  securities,  undertook  to  pay  a  fixed  in- 
variable interest  of  4  p^r  cent,  on  each  sum  of  Ids- 
6d.;  and  to  repay  the  deposit  whea  demanded,  with- 
out addition  or  diminution.     The  chance  of  any  rise 
or  fall  in  the  price  of  the  funds,  the  bank,  in  this 
way,  took  upon  itself.    The  Southampton,  like  the 
Edinburgh  bank,  lindted  the  amount  of  deposits 
which  it  would  receive  from  any  one  individual ;  and 
fixed  the  sum  at  L.  25. 

Some  attempts  were  also  made  in  London.  A 
bank  was  instituted,  under  the  influence  of  Barber 
Beaumont,  Esq.  in  the  parish  of  Covent-Garden.  A 
»  committee  of  the  inhabitants  of  the  parish,  rated  at 
L.  50  and  upwards,  together  with  the  members  of 
the  vestry,  form  one  committee,  and  twenty-four  of 
the  depositers,  chosen  by  .themselves,  form  another 
committee,  who  jointly  choose  their  agents,  and  con- 
duct the  business.  The  want  of  security  in  this  plan 
is  an  obvious  objection  ;  the  money  remaining  in  the 
hands  of  certain  individuals,  in  the  character  of  trea- 
surers, allowing  interest  at  5  per  cerU. 

A  bank  was  opened  in  Clerkenwell,  another  pa- 
rish in  the  metropolis,  on  the  Spth  of  January  1816, 
chiefly  through  the  instrumentality  of  Charles  Tay- 
lor, Esq.,  on  a  plan  by  which  the  depositers  appoint 
their  directors,  their  committees  of.  accounts,  their 
superintendents,  ^c.  from  theu:  own.  number^  and 
thus  conduct  the  business  of  the  institution  vdiolly 
for  themselves.     The  treasurer  is  allowed  to  retain 
to  the  amount  of  only  L.SOO,  for  which  be  gives  se- 
curity, and  allows  interest  at  5  per  cent*  for  the  sum 
in  his  hands.   The  other  funds  are  invested  in  govern- 
ment securities.     The  great  defect  in  this  otherwise 
admirably  constituted  institution,  seems  to  be  the  li- 
miting the  choice  of  managers  and  functionaries  to 
the  depositers  themselves.    Why  should  the  deposi- 
ters deprive  themselves  of  the  advantage  of  choosing 
a  person  who  would  be  eminently  usdVil  as  a  ma- 
nager, though  not  of  a  rank  of  life  to  require  the  in- 
stitution for  his  own  use  ?  If  the  depositors  have  the 
power  of  choosmg;  for  the  managementi  whom  they 
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Banks  for  pleAse,  dopositers  or  not,  they  will  hav£  all  that  share 
Swin^.  ^  ^  action  which  is  necessary  to  establish  their  confi- 
dence and  animate  their  zeal ;  while,  at  the  same  time, 
men  of  superior  education  and  influence  may  be 
joined  with  them,  and  prevent,  by  their  wisdom  and 
authority,  any  error  to  which  the  business  might  be 
otherwise  exposed.  As  often  as  men  of  superior 
education  and  fortune  showed  a  disposition  to  render 
themselves  useful  in  the  conduct  of  the  institution, 
daily  and  universal  experience  prove  how  certainly 
4Uid  gladly  they  would  be  chosen.  In  the  meantime, 
the  prosperity  of  the  Clerkenwell  bank  is  a  complete 
proof  of  the  safety  with  which  that  co-operation  of 
the  contributors,  the  utility  of  which  is  so  well  de- 
jDonstrated  by  Mr  Duncan,  may  be  employed  in  the 
greatest  cities.    Clerkenwell  is  a  parish,  a  great  part 

.  -of  which  is  inhabited  by  some  of  the  poorest  people 
in  the  metropolis;  the  establishment  of  the  bank  was 
attended  with  nothing  which  was  calculated  to  excite 
any  attention  ;  with  advertisement  scantily  sufficient 
to  .make  it  known  in  the  district ;  yet  on  the  22d  of 
April,  less  than  three  months  after  the  time  of  its  in- 

.atitution,  it  had  157  depositors,  and  had  received 
li.  269,  1  ls«  6d. 

These  local. and  confined  attempts  in  the  metro- 

•  polis  Were  followed  by  others  on  a  larger  scale.  The 
Society  Jbr  Bettering  the  Condition  of  the  Poor  took 
measures  for  interesting  a  sufficient  number  of  noble- 
men and  gentlemen  to  esti^lish  a  grand  Savings  Bank, 
or  Provident  Institution,  which  was  deemed  a  pre- 

.ferable  name,  for  the  whole  of  the  western  half  of  the 
metropolis.  Several  meetings  of  persons  of  high  rank 

*«iid  odiers  were  held  during  the  month  of  March  1 816« 
The  plan  of  the  bank  of  Southampton,  to  pay  a  cer- 

/tain fixed. rate  of  interest,  and  return  the  neat  de- 
posit on  demand,  was  first  proposed.    This,  with  re- 

.gard  to  the  facility  of  giving  satisfaction  to  the  con- 

.tributors,  and  avoiding  all  misconception  on  their 
part,  injurious  to  the  prosperity  of  the  institution,  was 

.  highly  desirable.  But,  i^er  a  due  consideration  of 
the  danger  to  which  the  institution  would,  on  this 

-  plan,  be  exposed,  in  the  event  of  any  great  depres- 
»«ion  of  the  price  of  stock,  it  was  resolved  to  follow 

the  example  of  Bath ;  to  render  each  depositor  a 

•stockholder,  and  consequently  himself  liable  to  either 

the  profit  or  the  loss  w:hich  the  fluctuation  of  stock 

-  might  occasion.  This  institution  was  composed  of 
the  noblemen  and  gentlemen  by  whom  it  was  pro- 

'  mated,  who  formed  themselves  into  an  association, 
^consisting  of  a  president,  vice-president,  trustees,  and 

managers ;  wholly  excluding  the  co-operation  of  the 
.^depositers,  and  all  intervention  or  control  on  their 

part.     This  institution  was  opened  in  Panton  Street, 
^Hay  Market,  on  the  15th. of  April  following;  and  an- 

otlier,  promoted/  by  the  principal  gentltfmen  in  the 

city,  and  founded  on  similar  principles,  was  soon  af- 
•terwards  opened  in  Bishopsgate  Street,  for  the  eastern 

half  of  the  metropolis. 

Of  the  bank  for  the  western  division  of  the  metro- 

Solis,  a  particulat  account  has  been  published  by 
oseph  Hume,  Esq.  one  of  the  managers,  which  de- 
^rves  attention,  as  containing  a  valuable  set  of  prac- 
-tical  rules  for  the  detail  of  the  business,  according  to 
4he  principles  on  which  that  institution  is  founded ; 
MttAf  above  all,  as  containing  the  desqriptipn  of  a  sys- 


tem (tf  Book-Keeping,  adn^rablyadi^ted  to  the  pi|r-  Btsks. 
pose  of  savings  banks  in  general^  and  of  which  that  ^^^ 
gentleman  himself  was  the  principal  contriver. 

By  Mr  Hume  and  Dr  Haygarth,  we  see  that  the  term 
Provident  Institution  is  applied  as  the  name  of  those 
associations  which  have  it  for  their  object  to  enable 
the  poor  to  place  their  money  in  the  stocks.  The 
term  Bank,  whether  called  a  Savings  Bank  or  a 
Frugality  Bank,  they  woUld  confine  to  these  institu- 
tions which  pay  a  fixed  interest,  and  return  the  neat 
deposit.  The  term  Bank,  however,  is  equally  appli- 
cable to  both,  and.  the  best  denomination  they  can 
receive.  Some  adjunct  is  wanted  to  distinguish  this 
from  other  species  of  banks,  and  no  good  one  has  yet 
been  found.  Neither  Frugality/  nor  Savings  is  dis- 
tinctive; every  bank  is  a  frugality  bank.  Poors 
Bank  would  be  the  best,  but  for  one  conclusive  ob* 
jection,  that  it  is  humiliating,  and  in  common  accep- 
tation disparaging. 

As  government  securities  afford  In  England  the 
only  expedient,  attended  with  safety,  for  employing 
the  deposits  of  the  poor ;  but  as  these  securities  are, 
at  the  same  time,  attended  with  the  great  inconve- 
nience of  fluctuation,  and  require  the  transmission  of 
the  money  to  and  from  the  metropolis,  of  which  the 
inconvenience  would  often  be  considerable;  Mr  Hume 
is  of  opinion,  that  the  powers  of  government  should 
be  employed  for  the  removal  of  these  two  inconve- 
niences, which  wotdd  merely  afford  to  banks  for  the 
poor  in  England  those  advantages  which  they  already 
enjoy  in  Scotland,  fVom  the  admirable  state  of  the 
banking  business.  The  effects  might  be  accomplished 
by  the  payment  of  the  money  to  the  receiver  of  each 
t:ounty,  and  by  the  receipt  from  him  of  the  proper  re* 
turns.  This  would  no  otherwise  change  die  nature 
of  the  transaction,  than  that  the  money  would  thus 
be  lent  to  government  in  a  way  extremely  convenient 
to  the  poor,  while,  by  purchase  into  the  public  stocks, 
it  is  still  lent  to  government,  but  in  a  way  far  from 
convenient  to  that  class  of  the  people. 

There  may  be,  and  there  are,  solid  objections  to 
the  rendering  any  great  portion  of  the  people  the 
creditors  of  government,  as  being  unfavourable  to 
that  independence  of  the  people  on  the  government, 
on  which  all  security  for  good  government  depends ; 
but  if  the  people  are  to  be  rendered  the  creditors  of 
government,  there  can  be  no  objection  to  them 
being  rendered  so  in  a  way  convenient  to  themselves, 
rather  than  in  a  way  which  is  the  contrary.  And  if 
there  is  no  other  security  but  that  of  government  to 
which  the  banks  for  the  poor  can  have  recourse,  we 
are  reduced  to  the  alternative  of  either  having  no 
banks  for  the  poor  at  all,  or  lending  the  money  to 
government.  It  will  occur  to  some  persons,  that  it 
might  be  lent  to  the  parishes  on  the  security  of  the 

.  poor-rate.  But  to  those  who  contemplate  the  aboli- 
tion of  the  poor-rate,  this  will  not  appear  desirable 
as  a  permanent  expedient.  If  counties  were  mana- 
ged according  to  their  ancient  constitution,  the  best 
plan  might, be,  to  lend  it  to  the  counties,  on  the  se- 
curity of  the  county  rate.    But  even  in  this  case,  it 

,  could  not  be  lent  without  admitting  a  prodigious 
evil,  the  principle  of  county  de\)ts. 

No  mention  has  been  made  of  the  plan  of  Mr 

.  Baron  Mazeres,  in  ihe,  account  which  has  been  reii- 
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fiuib  for  dered  of  the  successive  Heps  by  which  the  business 
SiairjDSs     ^f  savings  banks  has  been  brought  to  its  present 
Einoock-  ^^^^  *  because  it  was  not  conceived  that  this  plan 
bam.      corresponded  to  the  idea  of  a  savings  bank.     It  iSj 
however,  necessary  to  be  described,  because  it  is  not 
impossible  that  some  of  the  ideas  realized  in  savings 
banks  may  have  been  derived  from  it.    The  plan 
of  Baron  Mazeres  was  a  proposal  for  establishing 
life-annuities  in  parishes,  for  the  benefit  of  the  in- 
dustrious poor.     It  was  published  in  1772,  accom- 
panied with  the  suggestion  of  certain  alterations  by 
the  celebrated  Dr  Price.    It  was  recommended  to 
the  nation  to  obtain  a  law,  for  enabling  the  parish 
officers  in  England  to  grant,  upon  purchase,  to  the 
labouring  inhabitants  life-annuities,  to  be  paid  out  of 
the  parish  rates.    The   measure  met  with  support 
from  some  of  the  most  distinguished  characters  of  the 
time,  and  a  bill  was  brought  into  the  House  of  Com- 
mons by  Mr  Dowdswcll,  under  the  auspices  of  Mr 
Burke,  Sir  G.  Savile,  Lord  John  Cavendish,  Mr  Dun- 
ning, Mr  Thomas  Townshend,  and  others,  for  carry- 
ing it  into  effect.     The  plan  received  the  sanction  of 
the  Commons,  the  bill  was  passed,  and  carried  to  the 
House  of  Lords.     Here  it  was  not  equally  fortunate ; 
It  was  not  even  permitted  to  come  to  a  second  read- 
ing.    One  cannot  conceive  any  very  good  reason  for 
throwing  it  out ;  because,  if  it  proauced  any  effects, 
they  could  not  be  evil.    The  defect  of  the  project 
appears  to  consist  in  this,  that  it  was  not  calculated 
to  produce  effects  at  all ;  it  involved  in  itself  an  ob- 
struction fatal  to  its  operations.    To  purchase  these 
annuities  a  sum  of  money,  large  to  the  purchaser, 
was  demanded  all  at  once.    How  was  he  to  possess 
it  i  Whence  was  he  to  obtain  it  ?  The  means  were 
almost  universally  wanting,  and  likely  to  continue  so. 
It  is  worth  while  to  mention,  that  a  savings  bank,  en- 
titled Le  Bureau  d*Economiey  was  established  by  law 
at  Paris,  in  one  of  the  first  years  of  the  French  revo- 
lution, and  it  was  in  existence  till  a  late  period,  per— 
hapa  is  to  the  present.    The  account  of  it  which  we 
have  seen,  is   in    the  Archives  of    Use/id    KnatiO' 
ledge^  publbhed  in   Philadelphia,  where  a  bank  of 
industry  was  lately  established.     Mr  Bentham's  plan 
of  a  frugality  bank,  added  to  this  scheme  two  im- 
portant amendments,  which  at  once  brought  it  with- 
m  the  range  of   practicability,   and    enlarged  the 
bounds  of  its  usefulness.  He  proposed  that  the  people 
should  purchase  life-annuities,    by  sums  deposited 
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gradually;  and  that  these  annuities  should  be  con-  Banks  for 
vertible  into  other  forms  of  benefit,  suitable  to  the   ®a^«« 
exieencles  of  each  individual.  *    vuJL^ 

With  regard  to  the  best  model  of  a  savings  bank,  bariL 
there  is  nothing  of  much  importance  which  remains  '•^^v*^^ 
to  be  said.  The  great  difficulty  consisted  in  the  ori*  GeDetal 
gind  idea.  When  that  was  fblly  framed,  every  thing  ^^^^  ^^ 
else  suggested  itself,  without  the  smallest  difficulty  tion^nSwt 
Two  things  were  immediately  seen  to  be  fuoda- Banks, 
mental :  In  the  first  place,  security  for  the  funds  :  In 
the  second  place,  the  zeal  of  tlic  people.  The  best 
general  instruction  which  can  be  given  to  those  who 
have  institutions  to  form,  is  to  set  these  two  objects 
before  them,  as  the  ends  which  they  have  to  pursue  ; 
and  to  adopt  the  means,  which,  in  the  peculiar  cir- 
cumstances^f  each  case,  promise  to  be  most  effec- 
tual in  attaining  them.  1.  With  regard  to  security, 
the  course  appears  to  be  abundantly  plain.  There 
is  perfect  security  with  many  other  advantages  in  the 
great  banks  in  Scotland,  which  of  course  should  be 
universally  employed.  In  England,  there  is  no  re* 
source  but  government  security,  to  which,  as  at  pre- 
sent existing,  several  inconveniences  are  attached. 
2.  With  regard  to  the  excitation  of  that  .degree  of 
fervent  interest  among  the  people,  which  is  neces* 
sary  for  the  production  of  any  considerable  efiectSy 
all  persons  will  not  have  their  minds  equally  open  to 
conviction.  Yet  the  means  appear  to  be  abundantly 
certain  and  clear ;  let  the  contributors,  In  annual 
meetings,**  choose  their  own  office-bearers,  not  limits 
ing  the  choice  to  their  own  body  ;  and  let  the  people 
of  weight  and  character  in  the  district,  not  only  show 
their  readiness,  but  their  desire  to  be  chosen.  This  Is 
the  general  idea ;  it  may  be  modified  into  a  variety 
of  forms,  according  to  the  circumstances  of  different 
places;  circumstances  to  which ^^ matters  of  detail 
ought  as  much  as  possible  to  conform.  It  is  an  ap- 
pendage to  this  principle,  that  the  numbers,'  hence 
the  district,  should  not  be  large,  which  a  single  bank 
is  destined  to  serve.  This  appears  to  be  expedient^ 
or  rather  indispensable,  on  other  accounts ;  to  facili- 
tate access  to  the  customer ;  to  prevent  loss  of  time 
by  attendance,  if  numbers  should  be  liable  to  repair 
to  the  same  office  at  the  same  time ;  and  to  render 
practicable,  by  division,  the  otherwise  impracticable 
amount  of  labour,  which,  if  the  great  majority  of  the  ' 
people  should  bring  deposits,  the  management  of  them, 
will  create.  (ff.) 
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BANNOCKBURN,  a  rivulet  in  the  county  of  Stir- 
ling, celebrated  for  a  battle  fought  on  its  banks  in  the 
earlier  part  of  the  fourteenth  century.  As  no  cor- 
rect details  of  this  battle  have  been  given  in  the  body 
of  the  work,  it  becomes  necessary  to  supply  that  de- 
fect in  this  place. 

The  failure  of  the  royal  line  of  Scotland,  by  direct 
(descent,  in  the  grand-daughter  of  Alexander  III.  i^ho 
died  in  the  year  l£9Q,  excited  a  competition  among 
several  powerful  nobles  for  the  crown.  But  deciding 
their  respective  rights  by  the  sword  would  have  de- 
luged the  kingdom  with  blood ;  nor  were  the  finan- 
ces of  any  in  that  condition  which  could  enable  them 
to  maintain  an  arduous  and  protracted  contest.  .  The 
claims  of  all  were,  therefore,  by  common  consent,  sub- 


mitted to  Edward  L  of  England,  a  warlike  and  politic 
prince,  who,  having  heard  them  patiently,  with  due  so- 
lemnity  adjudged  the  throne  to  John  Baliol.  Edward, 
though  without  apparent  partiality,  had  not  lost  sight 
of  his  own  interest;  but  the  truth  was  soon  betrayed, 
that  he  wished  to  render  Scotland  an  appanage  of 
England,  could  it  have  been  effected.  The  right  of 
superiority  was  asserted,  acknowledged,  and  then  re- 
sisted ;.  but  Edward  had  power  in  his  hands,  and  the 
abdication  of  Baliol  fpllowed  a  short  and  troubled 
reign.  That  monarch  now  openly  avowed  his  design 
of  subjugating  Scotland,  which  he  nfiected  to  consider 
only  as  a  fief  of  his  kingdom.  Some  patriots  arose 
in  die  course  of  an  interregnum ;  but  their  co-opera- 
tion being  generally. disturbed,  by  jealousies  among 
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Bannock*  themselveSy  they  were  quickly  overwhelmedi  and  a 
barn.  \g^Q  proportion  of  the  peers  and  barons  swore  fealty 
to  the  English  sovereign.  By  a  barbarous  sentence, 
the  most  distinguished  defender  of  Scottish  liberty. 
Sir  William  Wallace,  was  put  to  death  at  London, 
and  Edward  conceived  that  the  terror  of  his  punish- 
nent  would  restrain  others  from  resistance.  He 
was  mistaken,  however,  for  Robert  Bruce,  Earl  of 
Carrick,  grandson  of  one  of  the  original  competitors 
for  the  kingdom,  reviving  his  claim,  was  crowned  at 
Scone  in  the  year  1806,  and  prepared  to  vindicate 
it  by  the  sword.  He  was  at  first, unsuccessful,  and 
two  of  his  brothers  perished  in  the  contest,  while  the 
English  were  repeatedly  victorious,  and  obtained 
possession  of  all  the  strong-holds  throughout  the 
country.  Meantime,  aAer  expressing  irreconcilable 
hatred  to  Bruce,  Edward  died,  and  his  son,  who 
solemnly  swore  that  he  never  would  remain  two 
nights  in  the  same  place  until  he  reached  Scotland, 
resolved  to  maintain  his  superiority.  But  the  imbe- 
cility which  he  speedily  displayed,  his  ignorance  of 
the  real  dispositions  of  the  people  with  whom  he  had 
to  deal,  and  other  circumstances,  induced  many  who 
had  pledged  their  fealty  to  his  father  now  to  desert 
himself;  and  the  partiz'ans  of  Bruce,  who  was  ge- 
nerally acknowledged  the  real  and  legitimate  sove- 
reign, rapidly  increased  in  number.  The  south  and 
west  were  released  from  the  power  of  the  English ; 
several  places  of  strength  were  gained,  either  by 
force  or  strftagem ;  and,  encouraged  by  success,  he 
even  ventured  to  penetrate  die  less  protected  parts 
of  the  neighbouring  kingdom.  Edward,  however, 
sought  to  preserve  tlie  allegiance  of  those  who  still 
adhered  to  his  interest,  by  conferring  obligations 
upon  them ;  and  as  there  were  many  in  Scotland 
disaffected  to  the  government  of  Bi^^ce,  he  never 
abandoiled  the  original  plan  of  subjugation.  AfVer 
various  successes  and  discomfitures  on  either  side, 
one  of  the  strongest  fortresses,  Stirling  Castle,  then 
in  possession  of  the  English,  was  invested  by  Edward 
Bruce,  a  surviving  brother  of  the  king.  The  gover- 
nor, Sir  Philip  Mowbray,  pressed  on  all  hands,  of- 
fered to  surrender  if  he  should  not  be  relieved  by  his 
countrymen  on  the  24Ui  of  June  1314,  to  which 
Bruce,  commanding  the  besiegers,  incautiously  as- 
sented ;  and  although  he  thus  incurred  the  displea- 
sure of  bis  brother,  the  sanction  of  the  latter  was  not 
withheld.  It  was  these  preliminary  events,  which  we 
deem  it  necessary  to  explain^  that  were  productive 
•f  the  celebrated  battle  of  Bannockburn. 

Edward  being  made  acquainted  with  the  circum- 
stances, quickly  ascertained  the  importance  of  car- 
rying succours  to  Stirling  Castle,  and  resolved  to 
levy  a  powerful  force  for  the  purpose  of  combating  the 
Scottish  king,  who  was  potted  sd  as  to  intercept  his 
access  to  it.  From  the  writ  commanding  the  differ- 
ent counties  to  furnish  their  respective  proportions  of 
the  military,  it  would  appear  eiUier  that  the  design  of 
Robert  to  dislodge  his  enemies  was  long  premeditated, 
or  that  he  had  remained  a  considerable  time  encamped 
at  theplace  of  rendezvous,  the  Torwood,  a  few  miles 
east  of  Stirling.  It  specifies  that  ^<  the  Scots  had  en- 
deavoured, as  far  as  they  were  able,  to  collect  a  vast 
body  of  foot  in  a  strong  and  rugged  position,  where  it 
was  difficult  for  catalry  to  act,  between  him  and  bis 
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castle  of  Stirling."  Probably  the  Torwood  then  extend-  Bsbdm^, 
ed  farther  west  than  we  are  accustomed  to  fix  its  limits .  ^^'^ 
at  the  pi'esent  day ;  therefore  we  must  seek  for  the 
Scottish  camp  nearer  the  object  of  contention.  There 
were  assembled  about  30,000  men,  besides  an  un- 
armed and  undisciplined  rabble  of  followers  and  r&* 
tainers,  amounting  to  a  great  number,  not  less  than 
perhaps  two-thirds  of  the  regular  force.  The  Scottish 
historians  calculate  the  English  army  at  100,000  men. 

But  here  we  cannot  sufficiently  regret  that  it  is 
principally  from  a  poetical  narrative  and  tradition  we 
are  enabled  to  deduce  the  interesting  events  of  that 
aera ;  therefore,  as  poets  are  in  general  but  faithless 
historians,  their  writings  must  always  be  received 
with  reserve.  At  the  same  time,  Barbour,  the  poet 
who  records  the  battle  of  Bannockburn  in  detai, 
seems  to^  have  had  little  in  view,  besides  the  glory 
of  his  country  ;  and  there  are  also  some  slight  noticea 
to  be  found  elsewhere  corroborative  of  the  genercd 
train  of  the  history. 

On  Saturday  the  22d  of  June,  Robert  having  re- 
ceived intelligence  that  the  English  had  reached 
Edinburgh,  withdrew  his  army  from  its  encampment 
in  the  Torwood,  to  .take  up  another  position  in  the 
neighbourhood  of  Stirling  Castle.  There  he  extend- 
ed his  troops  in  three  divisions,  occupying  a  wood,  it 
would  appear,  from  the  stream  called  Bannock,  on 
the  right  towards  the .  church  of  St  Ninian,  and  09 
the  lefl  nearly,  it  is  supposed,  in  the  direction  of  the 
present  r6ad  from  Edinburgh  to  Stirling.  In  the 
night  he  directed  a  great  number  of  small  pits  to  be 
dug  knee-deep,  and  covered  with  turf,  concealing  at 
the  bottom  a  kind  of  projecting  spikes  called  cal- 
throps,  or  caltrops,  designed  for  the  destruction  of 
cavalry.  The  position  was  besides  protected  by  a 
morass  in  the  vicinity,  and  peculiarly  favourable,  in 
many  respects,  against  the  attack  of  cavalry,  which 
the  Scottish  kirfg  chiefly  dreaded.  On  Sunday  the 
2Sd,  an  alarm  spread  of  the  approach  of  the  enemy, 
and  Bruce  prepared  to  receive  them,  for  he  had 
now  chosen  the  ground  on  which  he  awaited  the  atp 
tack ;  his  whole  army  heard  mass,  and  in  answer  to 
his  proclaiming  that  those  who  were  not  confident  of 
victory  fnight  retire,  all  unanimously  declared  their 
resolution  to  conquer  or  die.  His  troops  were  mar- 
shalled in  three  divisions,  of  which  that  on  the  right 
was  commanded  by  his  brother  Edward,  the  left 
wing  by  Lord  Douglas  and  tlie  young  Stewart  of 
Scotland,  and  the  centre  b^  his  nephew,  Randolph,. 
Earl  of  Murray,  while  he  himself  took  the  command 
of  the  reserve,  posted  on  a  rising  ground  in  the  rear, 
whence  he  could  obtain  a  view  of  the  passing  inci- 
dents. But  it  is  remarkable  that  this  reserve  con- 
sisted of  the  most  savage  part  of  the  inhabitants  of 
Scotland,  the  Western  Islanders  and  men  of  Argyle, 
as  also  his  own  vassals  of  Carrick  in  Ayrshire.  The 
followers  of  the  camp  were  now  sent  to  a  valley  at 
a  little  distance  to  the  left  of  the  position.  In  this 
manner  Bruce  designed  to  deceive  his  enemies. 

Meantime  a  squadron  of  800  horse  was  detached 
from  the  English  army  for  the  purpose  of  gaining 
Stirling  Castle,  by  a  circuitous  route  through  the 
low  ground  to  the  north-east.  The  king,  the  first 
to  perceive  it,  reproached  the  Earl  of  Murray,  his 
nephew^  with  leaving  the  place  exposed^  and  h9. 
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anxious  to  repair  his  fiiult,  hastened  with  500  spear- 
men to  check  the  enemy,  wherein  he  with  difficulty 
succeeded.  Soon  afVer,  the  van  of  the  English  ap- 
peared in  sight,  while  Robert  was  in  front  of  the 
Scottish  line.  He  was  recognised  by  Henry  de  Bo- 
hun  advancing  a  bow-shot  before  his  comrades,  from 
a  crown  surmounting  his  helmet,  and  the  authorita- 
tive manner  in  which  he  disposed  his  troops.  Being 
mounted  on  a  sorry  horse,  the  Englishman  quickly 
advanced  upon  him,  but  his  spear  missing  the  king 
in  his  course,  the  latter,  rising  in  his  stirrups,  cleft 
his  helmet  with  a  single  blow  of  his  battle-axe,  and 
Bobun  fell  to  the  earth.  This  valiant  deed  encou- 
raged his  people ;  but  to  his  friends^  who  warned  him 
he  had  exposed  himself  too  hardilv  to  danger,  he  ta- 
citly seemed  conscious  of  temerity,  and  regretted 
that  the  shaft  of  his  weapon  had  been  broken  by  the 
violence  of  the  blow.  This  closed  the  operations  of 
the  first  day. 

The  armies  reposed  in  the  vicinity  of  each  other ; 
both  were  impatient  for  the  succeeding  dawn,  the 
one  anticipating  undoubted  victory,  the  other  in 
anxious  hopes  of  being  liberated  from  the  yoke  of 
strangers.  Bruce  addressed  his  troops,  recapitulat- 
ing the  conduct  of  the  enemy,  how  the  governn^ent 
of  the  country  had  been  usurped,  and  those  that  had 
fidlen  into  tneir  hands  most  barbarously  treated; 
that  now  they  were  to  fight  for  all  they  held  dear, 
their  own  personal  liberty  and  the  safety  of  their  fa- 
milies. He  showed  them,  that  their  position  was 
such  as  would  insure  success ;  that  they  fought  in  a 
good  cause,  hut  the  English  only  for  conquest ;  that 
they  would,  when  victorious,  be  enriched  with  the 
spoib  of  the  vanquished,  and  he  promised  that  the 
heirs  of  those  who  fell  should  enjoy  privileges  merit- 
ed by  the  conduct  of  their  predecessors.  But  he  stre- 
nuously urged  the  necessity  for  order,  to  avoid  pil- 
laging the  slain,  and  to  preserve  their  line  unbroken. 

At  break  of  day,  the  Scots,  drawn  out  in  battle  ar- 
ray, beheld  the  English  already  prepared  ;  but,  not- 
withstanding their  own  inferiority  of  number,  they 
were  animated  by  the  justice  of  their  cause,  and  with 
confidence  in  their  leader.  To  propitiate  the  Deity, 
Maurice,  Abbot  of  Inchaffi'ay,  celebrated  mass,  and 

Eassed  in  front  of  the  army,  bearing  a  crucifix  in 
is  hand,  and  exhorting  the  soldiers.  The  troops 
then  partook  of  some  refreshment,  and  Bruce,  in 
conformity  with  the  customs  of  his  sera,  created  some 
of  his  most  distinguished  followers  knights. 

The  English  army  was  conmianded  by  Edward  in 
person,  attended  by  a  body  guard  of  500  cavalry  well 
armed ;  and  among  his  troops  were  52,000  archers. 
But  the  same  unanimity  did  not  subsist  as  among  his 
foes ;  although  he,  on  his  part,  was  confident  of  vic- 
tory ;  and  the  Scottish  host  having  knelt  with  one 
accord  to  utter  a  pious  ejaculation,  and  receive  be- 
nediction, he  exclaimed  to  those  around  him,  <'  Be- 
hold, they  kneel  to  ask  mercy !  "  He  was  quickly  un- 
deceived. 

A  signal  was  now  given ;  the  armies  approached,  and 
a  sanguinary  contest  ensued,  unexampled  in  the  annals 
of  British  history.  The  van  of  the  English,  compos- 
ed of  cavalry,  galloped  on  to  charge  the  right  wing 
of  the  Scots,  commanded  by  Edward  Bruce,  which  re- 
ceived them  with  intrepidity.  While  this  wing  was  en- 
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gaged,  Randolph  advanced  with  a  division  to  meet  the  Baonock- 
main  body  of  the  enemy ;  and  the  left  wing  also  has-  j"*^ 
tened  to  participate  in  the  conflict.  Repeated  charges  ^ 
of  cavaliy  attempted,  but  in  vain,  to  break  the 
Scottish  line;  it  proved  impenetrable;  they  were 
everywhere  resisted  and  repulsed.  At  Uiis  time,  the 
battle  seems  to  have  been  general,  but  the  Scots 
were  drawn  up  in  a  small  and  compact  form,  while 
the  unwieldy  mass  of  the  English  army  could  only 
be  partially  brought  into  action.  Nevertheless,  the 
^former  were  grievously  annoyed  by  the  archers ;  but 
they  fought  desperately  with  their  spears,  swords, 
and  knives,  and  also  iron  clubs  or  maces ;  besides, 
they  were  protected  by  light  armour,  which  did  not 
restrain  their  agility.  Edward,  the  king's  brother, 
was  hard  pressed  by  the  English  cavalry,'  and  the 
Earl  of  Murray,  making  a  movement  to  his  support, 
was  almost  overwhelmed  by  the  multitude  of  the 
enemy,  while  a  terrible  shower  of  arrows  saluted  the 
third  division  advancing  to  their  relief,  which  galled 
them  severely.  The  English  still  presented  a  vast 
and  extensive  front,  but  uie  king  directed  one  of  his 
chosen  leaders.  Sir  Robert  Keith,  to  take  the  archers 
in  flank  with  500  horse,  and  their  impetuosity  prov- 
ed irresistible.  They  were  suddenly  overUirown, 
and  fled  with  predpitation.  The  king,  satisfied  with 
this  important  advantage,  brought  up  the  reserve, 
encouraging  his  people  to  press  onward,  as  they  were 
now  sure  of  victory  ;  and  he  spoke  with  greater  con- 
fidence, as  the  Earl  of  Gloucester,  in  endeavouring  to 
rally  the  fugitives,  war  unhorsed  and  slain.  The  re- 
serve about  this  period  fell  into  the  line,  which  had 
been  weakened  in  no  inconsiderable  degree  by  the 
previous  operations :  the  Scottish  'archers,  in  their 
turn,  did  uncommon  execution  among  the  enemy ; 
they  inspirited  each  otlier  to  the  attack,  and  their 
comrades  bore  every  thing  down  before  them.  The 
numbers  of  the  English  proved  their  own 'destruc- 
tion :  for  those  who  recoiled,  threw  the  rest  into  dis- 
order, and  those  who  fell  were  immediately  trampled 
to  death  and  destroyed.  Notwithstanding,  the  battle 
continued  to  rage  furiously,  and  victory  was  long 
and  keenly  contested.  But,  at  length,  at  this  crlticiu 
period,  the  retainers  of  the  Scottish  camp,  who  had 
previously  been  sent  to  a  valley  in  the  rear,  sudden- 
ly appeared  on  the  neighbouring  height  in  view  of 
the  English  army.  Intimidated  by  the  approach  of 
what  was  believed  a  strong  reinforcement,  they  soon 
began  to  waver,  and  as  Robert  urged  his  troops  for- 
ward, they  gradually  receded,  and  at  last  took  to  flight. 
Edward,  with  500  horse,  prepared  to  seek  shelter 
ip  Stirling  Castle,  but  the  governor  found  means  to 
dissuade  him  from  it;  and  he  then  consulted  the 
speediest  means  of  escape.  The  rout  of  his  army 
became  con>plete,  their  bands  were  totally  broken, 
and  they  fled  with  precipitation  on  every  side.  Some 
sought  refuge  among  the  rocks  of  the  castle;  many 
hurried  to  the  river  Forth,  where  they  were  drowned  ; 
but  the  most  terrific  scene  of  carnage  was  in  the 
valley  where  the  rivulet  Bannock  flows  ;  for  the  as- 
cent towards  the  east  being  steep  and  difficult,  and 
then  probably  impeded  by  wood,  they  were  exposed 
to  inevitable  destruction.  Scarce  any  who  took  that 
direction  esca^ied ;  the  course  of  the  stream  was  in- 
terrupted, and  a  bridge  was  formed  of  the  bodies  of 


104 


BAN 


•«  .(.ii 


the  slipn*  The  peasantryj  witnessing  the  defeat  of 
the  English,  soldiers,  inhumanly  slaughtered  them, 
gratifying  their  revenge  and  glutting  themselves  in 
bioQd^  Nevertheless^  prodigies  of  valour  were  per- 
formed ;.andi  at  the.  earlier  part  of  the  rout,  Sii; 
Giles  ArgentUie  telling  Edward  it  was  npt  his  cus^ 
torn  to  retreat,  rushed  amidst  his  enemies  and  was 
slain.  But  Edward,  hotly,  pursued,  continued  his 
flight,  followed  by  60  horse  under  command  of 
Douglas,  until  both,  as  if  br  mutual  consent,  halted 
at  Windiburgh,  SO  miles  n*om  the  field  of  battle. 
Again  mounting,  the  pursuit  was  continued  40  miles 
farther  to  Dunbar,  where  the  castle  gates  being  open« 
ed  to  Edward,  a  vessel  conveyed  him  to  England. 

Meantime,  the  scattered  fugitives  were  either  fall- 
ing under  the  sword  of  their  enemies,  or  seeking 
safety  in  the  speed  of  their  flight.  A  body  of  Welsh- 
men appeared  nearly  naked,  having  been  induced  to 
throw  aside  their  upper  garments,  in  order  to  fight 
with  the  greater  freedom ;  and  now  were  the  easiest 
victims.  Some,  continued  to  conceal  themselves  in 
the  w«ody  parts  of  .the  neighbourhood  in  hopes  of 
mercy ;  and  Sir  Marmaduke  Twenge,  after  lurking 
through  the  night  in  a  bush,  surrendered  himself  to 
Robert,  personally,  by  whom  he  was  courteously 
treated. 

There  are  two  things  w:hich  it  is  equally  difficult 
to  ascertain,  the  numbers  who  fell,  and  the  duration 
of  the  engagement  The  victors  are  always  prone  to 
magnify  their  conquest ;  the  vanquished  to  diminish 
their  defeat,  and  to  exaggerate  its  difficulty.  If  itbe 
true  that  Edward  fled  on  the  same  day  to  Dunbar, 
the  conflict,  though  from  dawn,  could  not  be  very 
long ;  yet,  it  is  not  easy  to  conceive  how  the  un« 
wieldy  mass  of  the  English  army  could  be  brought 
into  action  unless  bv  slow  operations.  The  loss  on 
both  sides  was  certainly  very  great.  Barbour  asserts 
that  of  the  English  to  have  been  30,000  men,  and  that 
200  knights  were  killed.  But  the  truth  of  this  cal- 
culation is  disputable,  especially  as  it  is  said  elsewhere, 
th^t  only  42  knights  were  slain,  and  60  made  prison- 
Barboiir  also  affirms,  that  only  two  Scotsmen 
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of  note  fell  on  the  occasion,  Sir  WiUiam  Vipont  and 
Sir  Walter  Ross.  The  king  bitterly  regretted  the 
Earl  of  Gloucester,  for  he  was  his  own  near  relative, 
and  historians  maintain,  that  had  the  Scots  known 
him  he  would  not  have  fallen  that  day.  He  caused  his 
body  to  be  carried  to  St  Ninian's  church,  and  watched 
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all  night,  and  then  sent  with  that  o^Lord  Clifford  to  Bannock- 
England.  Themore  distinguished  slain  received  inter-  ^^ 
ment  in  consecrated  ground,  the  others  were  thrown  Barbtry 
into  pits.  The  booty  taken  in  the  battle  was  immense ;  States 
so  great,  indeed,  as  to  disseminate  riches  throughout* 
the  kingdom,  which  may  well  be  believed,  as  the 
English  anticipated  nothing  less  than  discomfiture. 
'*  O  day  of  vengeance  and  fatality,"  one  of  their  his- 
torians exclaims,  <'  hateful  accursed  day,  to  be  blot- 
ted from  the  circle  of  the  year ;  a  day  which  tar- 
nished the  glory  of  England,  despoiled  our  nation, 
and  enriched  its  enemies  to  the  amount  of  L.  200,000. 
How  many  valiant  youths  and  illustrious  nobles,  how 
many  excellent  horses  and  beautiful  arms,  how  many 
precious  vestments  and  golden  vessels,  were  lost  in 
that  single  unfortunate  day !"  The  privy-seal  of  Ed- 
ward was  also  among  the  spoils,  but  restored  by  Ro- 
bert, who  used  his  victor}'  witli  such  clemency  and 
moderation,  as  to  gain  the  applauses  even  of  the  hos- 
tile nation.  Among  the  prisoners  was  Baston,  a 
Carmelite  friar,  said  to  have  been  brought  by  Edward 
to  celebrate  his  expected  conquest ;  he  now  obtained 
his  freedom  on  condition  of  paying  a  similar  ransom, 
but  in  favour  of  his  enemies.  His  poem  probably 
merits  more  attention  and  confidence  tlian  ought  to 
be  bestowed  on  any  other  narrative  of  the  battle,  be* 
cause  he -alone  was  contemporary  with  it,  and  most 
probably  was  a  spectator  of  many  of  the  incidents 
which  happened  twenty  years  before  Barbour  was 
bom.  But  we  must  again  regret  that  it  fell  to  the 
share  of  poets  only  to  perpetuate  the  remembrance 
of  events  so  important  and  interesting. 

The  immediate  consequences  of  this  great  victory 
were  the  surrender  of  all  the  fortresses  of  Scotland 
to  their  lawful  owners,  the  liberation  of  the  inhabi- 
tants from  a  foreign  yoke,  and  the  firm  establishment 
of  the  sovereign  on  the  throne.  Many  ineonsider- 
able  engagements  have  been  magnified  into  battles,, 
but  this  may  probably  vie  with  those  most  celebrated 
in  history,  though  fought  at  a  period  when  the  na- 
tion was,  without  all  doubt,  almost  in  a  savage  state. 
Some  memorials  of  it  still  remain  on  the  spot ;  armour 
and  weapons  have  been  frequently  dug  up  from  the 
neighbourhood ;  and  at  an  interval  of  500  years,  the 
inhabitants  of  the  vicinity  met  on  the  24th  of  June 
1814,  to  celebrate  the  triumph  of  their  ancestors, 
the  memory  of  which  has  been  sedulously  preserved 
among  them.  (s^) 
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J  HE  name  of  Barbary,  or  the  Barbary  States,  is 
applied  by  the  modems  to  an  extensive  district,  oc* 
cupying,  with  the  exclusion  of  Egypt,  the  whole 
northern  coast  o£  Africa.  It  comprehends  also  that 
portion  of  the  western  coast  which  lies  to  tlie  north 
of  the  Great  Desert.  The  States  included  within 
this  district  are  entirely  independent  of,  and  even 
hostile  to  each  other ;  and  they  also  differ  in  some 
particulars  of  their  political  constitution.  There  pre- 
vails, however,  a  strikLig  similarity  in  the  whole  of 
their  moral  and  physical  circumstances.  Throughout 


all  these  states,  we  see  the  same  races  inhabiting  the 
towns,  the  plains,  and  the  mountain  districts ;  the  same 
forms  of  social  life ;  the  same  degraded  and  corrupted 
barbarism  succeeding  to  ancient  grandeur  and  civili- 
zation. Nature  presents  a  corresponding  similarity  in 
all  the  peculiar  qualities  of  aspect,  soil,  and  climate. 
These  resembling  features  constitute  Barbary  decid- 
edly one  region ;  and  it  will,  therefore,  be  conve- 
nient to  include  its  various  states  in  one  general  ar« 
tide. 
In  the  body  of  the  work  will  be  found,  under  thb 
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B«rlN»y '  liead  of  Bakbary,  and  uoder  tbose  of  MoboccOj  Al« 
Sutes.  eiBiis,  Tunis,  and  Tbipoh,  a  pretty  c<^ous  account 
of  the  hUlory  of  these  staten,  and  an  outline  of  their 
peculiar  constitution.  It  remains  to*  give  a  general 
view  of  the  physical  aspect  of  this  extensive  re^on,  f^ 
the  various  classes  of  its  inhabitants*  and  of  its  pre* 
tent  political  and  social  condition. 

Among  the  natural  objects  which  this  re^n  pre- 
sents, the  most  prominent  is  that  immense  and  cele- 
hraied  mountain  chain  which,  under  the  name  of  At- 
las, traverses  nearly  its  whole  extent.  The  loftiest 
portion  is  that  which  towers  over  the  plain  of  Mo- 
rocco, which,  notwithstanding  the  intense  heat  of  the 
climate,  presents  a  range  of  summits  clad  in  perpetual 
•now.  Tlie  most  recent  traveller  in  this  country, 
known  by  the  name  of  AH  B^,  states  that,  after  a 
very  careful  measurement,  he  found  this  portion  to 
be  13,200  feet  above  the  level  of  the  sea.  The  lower 
Stages  are  well  cultivated,  and  of  luxuriant  fertility ; 
while,  in  wcending,  they  exhibit  every  variety  oF 
climate,  from  the  torrid  to  that  of  the  frigid  aone. 
In  skirting  the  kingdoms  of  Algiers  and  Tunis, 
ins  height  is  greatly  diminished,  and  is  represent- 
ed by  Dr  Shaw  as  not  exceeding  the  loflier  emi- 
nencee  of  our  own  ieland.  T^  greater  part  of 
ks  declivity  is  here  covered  with  ^ines  and  fo- 
rests ;  and  only  occasionally  a  rocky  precipice  rears 
its  head  above  the  rest.  This  part  of  the  range  se- 
parates into-  various  branches,  bearing  diTOrent 
names.  The  most  elevated  is  Mount  Jurjura,  in 
the  province  of  Algiers,  which  is  covered  with  snow 
during  a  great  part  of  the  year.  It  forms  a  species 
«f  chain  by  itself,  and  rises  very  high  above  all 
others  east  of  Morocco.  Besides  the  grand  chain, 
there  is  found,  between  it  and  the  sea,  another,  called 
fbe  little  Adas,  extending  from  the  Straits  of  Gib- 
raltar to  Bona  in  Algiers. 

The  stntcture  and  component  parts  of  this  vast 
laage  have  been  very  imperfectly  explored.  It  ap^ 
pears  probable,  however,  that,  as  in  other  mountain 
groups  €^  the  first  magnitude,  the  central  mass, 
as  well  as  the  loftier  pinnacles,  are  composed  of 
granite.  AM  Bey  states,  that  the  rocks  on  the 
coast  consist  of  secondary  granite,  with  sandstone 
resting  on  it ;  a  combination  which  seems  deserving 
of  notice,  from  its  resemblance  to  that  which  occurs 
at  tha  Boiilhem  extremity  of  Africa.  Marble  also  is 
said  to  oocur  abundantly  in  the  western  regions. 
The  lower  and  eastern  blanches  appear,  hewever,  to 
contain  a  large  proportion  of  calcareous  rocks.  The 
chain,  considering  its  extent,  is  thought  not  pecu- 
liarly rich  in  metallic  ores,  though  this  character  may 
have  been  derived  firom  the  supine  neglect  of  the  in- 
habitants in  exploring  its  mineral  treasures.  Silver 
and  copper  are  procured  te  a  considerable  amount 
in  the  Tunisian  territory.  Algiers  has  lead,  and  a 
small  proportion  of  iron.  Morocco  contains  no 
mines  that  are  known  or  worked,  unless  in  the  pro- 
vince of  Suse,  the  southern  extremity  of  the  empire* 
There,  iron  is  found  at  Idaultit,  and  copper^  in  con* 
siderable  quantity,  in  the  vicinity  of  Tessellert. 
The  report  of  gold  and  silver  mines  is  treated  as  a 
fable  by  Cheniert  but  Jackson  asserts  that  he  saw 
evident  traoes  of  them  in  the  neighbourhood  of 
Messa.    He  confirms  the  report  of  Leo,  that  the 
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sovereigns  of  Morocco  discouri^e  the  working  of 
these  mines,  lest  the  natives,  who  at  present  can 
with  difficulty  be  retained  under  the  yoke,  should 
thus  be  enabled  to  set  tben^  completely  at  defiance* 

That  narrow  tract  between  the  Atlas  chain  and  the 
sea,  which  comprises  the  Barbary  States,  forms  a  plain 
of  luxuriant  fertility,  traversed  by  innumerablestreams, 
descending  from  this  mighty  storehouse  of  waters. 
Chenier  calculates,  that  upwards  of  six  thousand  are 
poured  down  from  the  western  Atlas  upon  the  plains 
of  Morocco.  The  vicinity,  however,  of  the  recep- 
tacle to  their  source,  prevents  their  ever  forming 
rivers  of  great  magnitude.  The  principal  are^  in 
Morocco,  the  Seboo^  the  Morbeya,  the  Tensifty  and 
the  Suse;  in  Algiers,  the  Shelliff;  in  Tunis,  the 
Mejerdah.  The  soil,  which  is  naturally  of  the  same 
loose  and  sandy  character  which  prevads  over  north- 
ern Africa,*  is,  by  this  profusion  of  moisture,  ren- 
dered equal  in  fertility  to  any  in.  the  world.  Its 
lightness  is  even  beneficial,  by  enabling  it  to  be 
worked  with  the  utmost  facility,  so  that,  according 
to  Dr  Shaw,  a  yoke  of  oxen  can  plough  an  acre  in 
the  day.  *  But  wherever  water  fails,  deserts  are  pro- 
duced, which  present,  on  a  smaller  scale»  the  same 
i^ppearances  with  those  immense  wastes  which  ex- 
tend south  of  the  Atlas.  The  moisture  then,  which 
these  mountains  supply,  is  the  sole  spring  of  ferti* 
lity  to  northern  Africa;  and  Tripoli,  where  they  termi- 
nate, borders  almost  immediately  on  the  sandy  waste. 

Along  the  southern  base  of  the  Atlas  extends  a 
vast  region,  called  Biledulgerid,  or  more  properly 
Bled-el-Jereed&<»-/Ae  dry  couniiy.  It  forms  n  gra* 
dual  transition  from  the  luxuriant  plains  of  Bar- 
bary to  the  sterile  desolation  of  the  Sahara*  Large 
str^amsi  descending  from  the  great  chain,  traverse 
it  from  north  to  south,  till  they  expand  into  lakes, 
or  are  lost  in  the  sands  of  the  desert.  The  mois- 
ture, evaporated  by  the  scorching  winds  which  blow 
from  the  south,  is  not  sufficient  for  the  production  of 
wheat,  barley,  or  the  finer  fruits ;  dates  are  its  abun- 
dant and  almost  sole  fnroduct.  They  form  the  food 
of  its  inhabitants,  and  the  basis  of  their  commerce* 
Considered  in  a  political  view,  this  region  is  nomi- 
nally subject  tQ  those  states  of  Barbary  which  lie  in 
contact  with  it ;  but  the  subjection  scarcely  amounts 
to  more  than  the  payment  of  a  certain  tribute*  The 
part  contiguous  to,  and  dependent  upon  Morocco,  ia 
known  1^  the  names  of  Tafilet  and  Sigilmessa. 

The  whole  of  Barbary  abounds,  in  a  very  remark* 
able  degree,  with  different  species  of  saline  sub- 
stances. Common  salt  particularly  is  found  in  every 
form,  and  in  the  greatest  abundance.  That  drawn 
from  the  mines  of  Morocco  is  of  a  red  colour,  very 
strong  and  coarse ;  a  white  and  finer  kind  is  produ-  ^ 
eed  by  evaporation  on  the  sea  coast  The  lakes  of 
Barbary  are  almost  all  salt,  to  an  equal  degree  with 
the  sea  itself;  and  in  the  course  of  the  summ^,  ma- 
ny of  these  dry  up  entirely,  leaving  the  mineral 
encrusted  on  their  beds*  Near  the  lake  of  Marksy 
in  the  Algerine  territory,  there  is  a  mountain  com- 
posed entirely  of  salt,  and  all  the  chains  which  trap 
verse  it  contain  copious  repositories  of  this  mineral, 
Most  of  the  springs  which  are  not  warm  are  salt ; 
and  in  the  territory  of  Tunis,  there  is  no  fresh  wa^ 
tert  unless  firom  rain*    Many  c^  the  rivenb..>S^li^ 
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they  dry  up  in  summer,  leave  their  banks  -copiously 
encrusted  with  nitrous  and  saline  exudations.  Salt- 
petre is  not  found  in  a  concrete  state ;  but  at  Tlem- 
san,  Kairwan,  and  many  other  places,  the  earth  is  so 
impregnated  with  it,  that  six  ounces  are  obtained 
from  a  quintal  of  soil. 

The  Atlas  mountains,  so  far  as  hitherto  known, 
are  not  the  seat  of  any  volcanic  eruptions.  In  East 
Barbary,  earthquakes  are  frequent  during  the  hot 
and  dry  season ;  they  have  sometimes  thrown  down 
houses,  and  even  carried  them  to 'a  considerable 
distance ;  but  these  are  rare  instances ;  for  their 
effects  are  by  no  means  so  great  and  terrible  as  in 
the  south  of  Europe,  and  other  countries  exposed 
to  their  ravages.  The  interior  heat,  however,  mani- 
fests itself  by  that  which  it  communicates  to  a 
large  proportion  of  the  waters,  which  flow  through 
this  territory.  Most  of  the  streams  of  the  Jereede 
are  at  least  lukewarm  ;  and  near  Oran,  Tlemsan^ 
Gabs,  and  other  places  in  the  territory  of  Algiers, 
they  acquire  a  temperature  which  fits  them  for 
warm  baths.  About  40  miles  to  the  eas(  of  Con- 
fltantina,  are  those  called  the  Hammam  Meskouteen, 
the  heat  of  which  is  so  intense,  as  to  boil  aniftibl 
food  in  a  quarter  of  an  hour.  The  rocks  over  which 
this  rivulet  flows  are  entirely  calcined  by.  its  influ- 
ence, which,  acting  variously  on  the  different  sub- 
stances, consuming  some  and  leaving  others  nearly 
entire,  produces  some  curious  phenomena.  The 
rocks  at  one  place  represent  a  line  of  regular  cones, 
believed  by  the  Arabs  to  be  the  tents  of  their  ances- 
tors converted  into  stone.  At  another  place,  the 
action  is  still  deeper  and  more  irregular ;  the  figures 
of  sheep,  horses,  camels,  even  of  men,  women,  and 
children,,  are  presented  to  the  eye,  all  of  which  are 
believed  by  the  natives  to  have  undergone  the  same 
transformation. 

The  productions  of  the  soil  in  Barbary  are  not 


and  Animal  materially  'different  from  those  of  southern  Europe, 
?^"*^'  the  climate  being  brought,  by  the  vicinity  of  the 
mountains,  to  pretty  nearly  the  same  temperature. 
The  grains  chiefly  cultivated  are  wheat  and  barley ; 
of  which  the  crops  «re  abundant,  though  there  is  not 
above  one  in  the  year.  Oats  are  not  frequent,  but 
beans  and  lentils  are  very  common.  Pease  have 
been  introduced  by  Europeans.  Pot  herbs  and 
fruits  are  abundant,  and  nearly  resemble  those  of 
Europe,  with  addition,  in  the  last  branch,  of  the  palm 
tree  fAd  the  lotus. 

The  animal  world,  particularly  in  its  wild  mem- 
bers, presents  an  interesting  field  of  observation. 
The  Numidian  lion  still  retains  its  ancient  charac- 
ter of  strength  and  ferocity.  To  guard  against  its ' 
attacks,  the  villages  and  encampments  are  surround- 
ed with  a  species  of  palisade,  and  upon  the  slightest 
alarm,  large  fires  are  kindled ;  yet  these  multiplied 
precautions  are  not  always  sufficient  to  prevent  the 
irruption  of  this  lord  of  the  forests.  The  animal 
called  here  a  tiger  is  in  reality  only  a  pantlier. 
Wild  boars  are  very  numerous,  and  the  hunting  of 
them  affords  a  favourite  amusement.  The  hyaena  is 
common,  and  is  called  the  duhbah.  Jackson  men« 
tions  an  animal,  called  the  aondady  which  inhabits 
the  most  lofty  and  precipitous  regions  of  the  Atlas ; 
but,  on  account  of  its  rugged  and  inaccessible  hauntSi 


has  never  been  sufficiently  observed  or  described.  The   Barimy 
antelope,  or  gazel,  from  its  beauty,  is  the  ^vourite  of    ^^^^ 
the  Arabs,     The  Barbary  females  paint  their  eyes  ^"^^^^^ 
with  a  nreparation  of  lead  called  Elkahol-filelly,  in 
order  tnat  they  may  rival  the  largeness  and  bhurk- 
ness  of  those  of  the  gazel.   Gazel  here,  as  angel  with 
us,  is  the  most  flattering  epithet  that  can  be  applied 
to  female  beauty.     Although  the  antelope  be  the 
swiftest  of  all  animals,  he  is  soon  fatigued,  so  that  the 
greyhound  at  length  comes  up  with  him.     The  flesh 
18  valued,  and  is  similar  to  venison.      Among  the 
smaller  animals,  the  most  noted  are  the  jerboa  and  jird, 
which  are  about  the  size  of  a  rat,  burrow  in  the 
ground,  and  afford  agreeable  food. 

Among  birds,  the  ^  chief  is  the  ostrich,  an  of^en  b},^ 
described  species,  and  which  occurs  along  the  whole 
northern  border  of  the  desert.  Those  about  We- 
dinoon  and  Cape  Bojador  are  said  to  be  the  largest^ 
and  to  have  the  finest  feathers  of  any  in  the  world. 
The  feathers  form  a  considerable  article  in  the  com- 
merce of  Morocco. 

The  serpent  species  is  very  numerous.  The  great  Serpenti. 
Boa  Constrictor  is  frequently  found  in  the  Sahara. 
It  is  not  poisonous,  and  destroys  merely  by  its  im- 
mense strength  and  ferocityv  There  are  several 
species,  which  contain  a  very  active  poison;  but 
these,  Dr  Shaw  conceives,  do  not  exist  in  that  great 
variety  which  is  enumerated  by  ancient  writen. 
There  are  also  domestic  serpents,  which  are  of  a 
more  harmless  nature,  are  never  molested,  and  held 
even  in  a  kind  of  veneration.  The  most  destructive 
of  this  class  are  the  scorpions,  which  swarm  to  such  a 
degree,  that,  in  summer,  they  are  often  found  in  the 
beds.  It  is  believed  in  Morocco,  that  the  flesh  of 
this  animal  affords  a  cure  for  its  bite ;  and  most  of 
the  inhabitants,  on  that  account,  keep  a  bottle  of 
scorpions  preserved  in  olive  oil.  Shaw  observes, 
that  those  of  Algiers  and  Tunis,  to  the  north  of  the 
Atlas,  are  not  very  noxious,  causing  only  a  slight 
inflammation  and  fever,  but  that,  in  the  Sahara,  they 
are  much  larger,  and  their  venom  more  malignant. 

The  insect  tribe,  in  this  country,  presents  a  josects. 
much  more  terrible  enemy,  the  locust.  This  de- 
structive insect  is  bred  on  the  confines  of  the  desert ; 
but  at  irregular  intervals,  impelled  by  some  unknown 
cause,  its  swarms  take  their  direction  towards  the 
cultivated  regions.  They  move  in  vast  bodies,  and 
with  an  order  which  resembles  that  of  regular 
armies.  The  march  is  all  in  one  direction,  led  by  a 
chief,  called  by  the  natives  Sultan  Jeraad.  All 
attempts  to  stop  their  course  by  digging  deep  pits, 
or  by  kindling  fires,  have  proved  abortive.  The 
foremost,  indeed,  fall  victims  to  these  means  of  an- 
noyance; but  the  vast  mass  behind,  undismayed 
by  the  fate  of  their  forerunners,  continue  to  pour 
on,  file  after  file,  in  close  and  uninterrupted  succes- 
sion. The  fires  are  extinguished ;  the  pits  are  filled 
up ;  and  the  husbandman  abandons  in  despair  every 
attempt  to  arrest  their  progress.  Every  thing  green 
is  thoroughly  consumed ;  and  the  fields,  from  being 
clad  in  all  the  veidure  of  spring,  assume  at  once  the 
aspect  of  wintry  desolation.  This  scourge  some- 
times continues  for  several  years,  and  is  not  unfre- 
quently  followed  by  the  still  more  terrible  evil  of 
plague.    It  forms  a  very  inconsiderable  compensa* 


BARBARY    STATES. 


107 


BariMry    thm  to  the  inhabitante,  that  they  use  the  locusts  as 
states.     fo0||y.  3iid^  iQ  that  view,  regard  them  even  as  a  deli- 


r>ome8tio 
Animals.. 


cacy. 


The  domestic  animals  do  not  difier  materially  from 
those  of  Europe,  with  the  exoeption  of  the  camel, 
•  which,  though  frequent  in  Barbary>  belongs  more  pro- 
perly to  the  desert.    The  excellence  of  the  horse  was 
formerly  the  boast  of  Numidia ;  and  Barbary  horses 
have  been  highly  valued,  even  in  modem  times.  But 
the  breed  is  said  to  have  degenerated,  chiefly  in  con- 
sequence of  the  best  horses  being  liable  to  be  seized 
by  persons  in  power.    The  ass,  and  still  more  the 
mule,  are  the  animals  chiefly  employed  in  labour. 
The  cows  are  small,  and  produce  little  milk.     The 
sheep  fed  on  the  Atlas  are  often  of  exquisite  flavour. 
The  wool  being  left  entirely  to  nature,  i^  of  various 
quality,  some  of  it  coarse,  but  some  very  fine.     The 
goats  of  Morocco  produce  that  species  of  leather, 
the  softness  and  pliability  of  which  make  it  to  be  held 
in  sudi  high  estitnation. 
Remains  of      After  surveying  the  aspect  of  nature,  our  attention 
ancteul  Art  j^  next  drawn  to  the  ruins  of  ancient  art.     The 
whole  extent  of  Algiers  and  Tunis,  and  even  deep 
into  the  desert,  is  covered  with  the  most  superb  mo- 
numents of  Roman  grandeur.     Constantina  (the  an- 
cient Cirta),  Spaitla    (Suffetula),  £1  Gemme,  and 
many  other  places,  exhibit  specimens  of  the  ai'chitec- 
ture  of  that  people  in  its  highest  perfection.     The 
temple  at  l^aitLa  is  considered  by  Bruce  as  the 
most  perfect  example  of  the  composite  order  existing. 
It  seems  matter  of  regret,  as  well  as  of  surprise,  con- 
sidering the  general  interest  taken  in  these  objects, 
that  the    drawings    made    by  Bruce,  or.  under  his 
direction,  said  to  be  very  fine,  should  never  have  been 
given  to  the  .public.    The  remains  of  CarEhage  are  en- 
tirely subterraneous ;  yet  these  still  convey  an  idea  of 
the  greatness  and  industry  of  that  celebrated  people. 
Of  that  immense  aqueduct  which  conveyed  water  to 
the  city  from  the  distance  of  sixty  miles,  many  hun- 
dred arches  are  still  to  be  seen,  and  several  cisterns, 
nearly  entire,  are  used  as  habitations  by  the  Arabs. 
A  few  years  ago,  in  digging  among  the  ruins  of  Utica,. 
some  labourers  found  a  number  of  beautiful  statues, 
some  mutilated,  but  others  in  complete  preservation. 
Among  tliem  were  two  statues  of  Tiberius  and  Augus- 
tus, the  former  very  finely  executed,  and  four  female 
figures,  two  of  them  exquisite  specimens  of  Grecian 
sculpture.    The  spirit  of  antiquarian  research  seems 
to   be  active  among  the  Christian  inhabitants  of 
Tunis ;  and  many,  even  of  the  poorer  classes,  are 
said  to  be  in  possession  of  medals,  engraved  stones, 
and  other  curiosities.    These,  however,  by  being  dis- 
persed, are  in  some  .measure   lost  to  the  public. 
M.  Fagan,  the  British  consul  at  Palermo,  lately  ap- 
plied for  permission  to  make  excavations,  which  would 
no  doubt  be  obtained,  provided  an  adequate  pecu- 
niary compensation  were  offered.    In  that  case,  very 
interesting  discoveries  would  probably.be  made. 
Different         The  population  of  the  Barbary  States  is  made  up 
CJ^es  of    of  a  number  of  distinct  races.     A  particular  survey 
Hihabitauti.  ^f  ^g^^]^  ^jn   therefore  be   necessary,   in  order  to 
afford  any  complete  view  of  tlie  subject. 

The  first  and  most  numerous  class  are  tlie  Moors. 
This  is  an  European  term,  derived  from  the  ancient 
Maurif  of  whom,  probably  no  traces  are  now  to  be 


found.    It  is  applied  to  the  inhabitants  of  the  cities  Barhary 
of  Barbary,  and  the  country  in  their  immediate  vici-    ^^^^ 
nity.   Their  manners  and  habits  of  life  have  been  de- 
scribed in  considerable  detail  in  the  body  of  the 
work,  under  the   head   of  Morocco.     Generally 
speaking,  a  Mahometan  city  presents  an  uniform  as- 

^  pect.  Everywhere  the  same  silence  and  seclusion, 
the  same  absence  of  all  gaiety,  bustle,  and  anima- 
tion ;  narrow  and  dirty  streets,  bordered  on  each  side 
by  lines  of  dead  wall, — each  individual  burying  him- 
self in  the  interior  of  his  family^  and  shrouding  his 
existence,  as  it  were,  from  every  other  eye;  while  the 
female  sex,  who,  in  Europe,  form  the  ornament  of 
society,  are  immured  in  the  apartments  of  the  haram, 
bought  and  sold  almost  as  slaves.  With  all  this 
is  combined  an  outward  deportment  of  great  gravity, 
solemnity,  and  decorum,  with  which  neither  the  sen- 
timents nor  actions  are  found  to  correspond.  All 
this  is  more  particularly  true  of  the  cities  of  Morocco; 
for  in  Algiers  and  Tunis,  an  unsettled  government, 
and  the  habits  of  a  seafaring  life,  have  produced, 
especially  in  the  lower  orders,  ^  greater  appearance 
of  activity  and  turbulence,  though  without  any  de- 
parture from  the  general  tenor  of  oriental  habits.! 

The  Letters  lately  published,  written  by  a  female 
relation  of  Mr  Tully,  formerly  consul  at  Tripoli, 
give  a  very  lively  picture  of  the  manners  of  a  Bar- 
bary court,  and  particularly  of  female  society. 
This  she  had  very  peculiar  access  to  observe, 
through  the  intimate  footing  on  which  she  lived 
with  the  ladies  of  the  palace.  The  wives  of  the 
bashaw,  and  the  other  grandees,  are  generally  Geor- 
gian or  Circassian  captives,  who  are  purchased  at 
Constantinople  at  an  early  age,  and  trained  in  all. 
those  accomplishments  which  fit  them  for  the  harams 

'  of  the  great.  By  the  Mahometan  law,  each  indivi- 
dual may  have  four  wives,  and  an  equal  number  of 
concubines;  but  there  is  one  principal  wife,  who 
alone  shares  the  sovereign  power.     She  has  usually 

.  the  same  origin  with  the  others,  and  enters  the  ha- 
ram as  a  slave,  but  succeeds,  by  address  and  superior 
powers  of  captivation,  in  raising  herself  to  this  envied 
dignity.  It  is  unla^nrful  for  the  daughters  of  the  sove- 
reign to  marry  a  subject ;  and  as  they  do  not  tisually 
form  alliances  with  foreign  states,  they  have  Yio  re- 
source but  to  marry  Turks  and  renegadoes,  the  re- 
fuse of  the  society.  They  thus  often  choose  as  com- 
panions for  life,  persons  unworthy  even  to  appear  in 
their  company.  Accordingly,  the  husband  is  ruled 
with  the  most  absolute  sway,  and  treated  usually 
worse  than  their  slaves;  to  all  which  he  quietly  sub- 
mits, in  consideration  of  the  lucrative  offices  to  ^Yadx 
this  connection  secures  his  advancement. 

The  toilet  of  a  Moorish  lady  is  said  to  be  form- 
ed entirely  after  the  ancient  model.  No  dressing- 
table  is  used ;  but  a  number  of  slaves  attend,  to  each 
of  whom  a  different  office  is  ^assigned.  One  plaits 
and  perfumes  the  hair,  another  arranges  the  eye- 
brows, a  third  paints  them,  and  so  on.  A  profusion 
of  the  richest  Arabian  perfumes  and  scented  waters 
is  used,  and  powdered  cloves,  in  vast  quantity,  are 
stufied  into  the  hair.  The  eyelashes  are,  by  a  very 
tedious  process,  painted  black,  and,  by  pulling  out  a 
number  of  the  hairs,  are  formed  into  a  particular 
shape.    This  operation,  though  attended  with  very 
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S^arlMfry  acute  paiti,  is  cheeHtiliy  submitted  to.    In  flliort>  a 
^^a^^  Moonsh  Iftdv  cannot  be  fully  dressed  under  s^eval 
hours ;  and  her  appeatance  is  then  M>  completely  al- 
tered, that  her  nearest  relations  could  scarcely  be 
able  to  recognise  her. 

.  These  ladies  are  represented^  hi  the  letters  alluded 
to,  as  by  no  means  spending  their  time,  as  usually  sup-:. 
posed,  in  listless  indolence.  It  is  their  task  to  overlook 
the  numerons  slaves  who  grind,  spin,  and  perfoftn  all 
the  necessary  domestic  offices.  They  are  particularly 
expected  to  superintend  the  culinary  operations',  in 
order  to  guard  agaitist  poison,  the  administering  of 
which  at  meals  is  not  unusual  in  these  coantries. 
These  cares,  with  those  of  their  family,  fill  up  the  time 
of  the  more  amiable  and  domestic  members  of  the 
haram ;  while  those  of  a  lighter  turn  find  full  occopa- 
tion  in  the  difficult  and  dangerous  intrigues  to  which 
their  disposition  prompts  them.  With  a  fisw  excep- 
tions, however,  they  seem  tolerably  cheerful;  and 
the  view  which  these  letters  give  of  their  character 
is,  on  the  whole,  favourable. 

The  inhabitants  of  the  towns  do  not  form  a  race  by 
themselves,  but  are  aggregated  from  the  various  races 
who  inhabit,  or  have  inhabited,  the  country  districts-— 
the  Arabs,  the  Brebers,  probably  in  part  also  the  an- 
cient possessors,  and  the  Vandal  conquerors  of  north- 
em  Africa.  All  these  have  been  cast  into  that  mould 
which  Moslem  despotism  invariably  forms.  There  is, 
however,  a  peculiar  race,  called  Andalousie,  de- 
scendants of  those  Moors,  expelled  fh)m  Spain  by  the 
stupid  despotism  of  that  government.  They  inhabit 
chiefly  the  notthem  cities  of  the  empire  of  Morocco. 
They  pique  themselves  on  their  descent,  and  seem  to 
retain  somewhat  of  that  pride  of  birth  which  was 
probably  formed  during  their  residence  in  Europe. 

The  sciences,  which  anciently  formed  the  glory  of 
the  Saracen  name,  are  now,  throughout  the  whole  of 
this  region,  entirely  extinct.  Instruments  are  still 
shown,  which  display  the  most  exquisite  mechanical 
skiU ;  but  they  are  preserved  merely  as  antique  cu- 
riosities, without  any  knowledge  of  the  principles  by 
which  they  were  constructed.  Astronomy  does  not 
extend  to  the  construction  of  a  sun-diiu,  nor  che- 
mistry beyond  the  making  of  rose-water.  With-  re- 
gard to  medicine,  the  estimation  in  which  that  JMs- 
ence,  once  so  flourishing,  is  held,  may  be  judged  by 
the  emolument  reaped  by  its  professors.  The  fbe  of 
a  physician  scarcely  ever  exceeds  sixpence ;  and  the 
most  serious  operations  are  performed  for  a  shilling. 
These  humble  practitioners  succeed  tolerably,  when 
only  external  wounds  are  to  be  healed ;  but  in  all  in* 
temal  maladies,  it  appears  very  doiAtful  whether 
most  patients  die  of  the  disease,  or  of  the  remedies 
administered. 

The  Jews  form  a  numerous  class  throughout  all 
the  cities,  both  of  Eastern  and  Western  Barbary. 
They  seem  to  exist  there  nearly  on  the  same  footmg 
as  in  Europe  during  the  middle  ages,  the  objects  of 
universal  hatred,  contempt,  and  derision,  and  their 
plunder  the  mvariable  resourcCi  whenever  the  sove- 
reign finds  himself  in  pecuniaiy  embarrassment.  Yet 
their  knowledge  of  trade,  and  entire  devotion  to  it, 
have  almost  secured  to  them  the  moncmoly  of  mer- 
cantile and  money  transactions ;  and  they  are  thus 
enabled  to  make  such  enormous  profits  as  induces 


them  to  endure  all  tkit  oppreastoii.  In  MoroecOy 
however,  long  suflbrtng  appears  at  lengtii  to  iMve 
wearied  their  patience,  and  their  numbers  have  been 
considerably  thinned.  In  the  capital^  Ihey  are 
not  now  supposed  to  exceed  800(k  No  such  di- 
minution seems  to  have  occurred  in  the  other  states. 

• 

Tunis  Is  calculated  to  contain  above  15,000. 

The  country  Moors,  or  those  who  cultivate  the 
plains  of  Barfaiary,  appear  to  diffiBr  very  widely  £rein 
the  inhabitants  of  the  cities.  The  propeityy  or  ta^ 
ther  the  occupation  of  land,  is,  as  usual  in  despotic 
countries^  much  subdivided.  The  mannen  of  the 
cultivators  have  been  little  observed^  but  they  are 
said  to  be  chamcterised  by  a  pecidiar  degree  oi  ig« 
norMice  and  simplicity. 

The  iidiabitantsof  the  pastoral  districts  intermedi- 
ate between  the  sea  coast  and  the  Sahara»are  known 
by  the  name  of  Arabs.    They  appear,  in  iast|  to 
comprise  such  of  the  descendants  of  the  conquer- 
ors of  Barbary  as  have  adhered  to  their  original  and 
native  emj^yments.    They  exhibit  the  same  migra- 
tory  habits,  the  same  simplicity  of  life,  «id  the  same 
union  of  hospitality  and  plunder,  which  dtstingwish 
their  countrjrnien  in  Arabuu  The  touch  of  despotisni 
has,  however,  taken  from  them  much  of  that  senee 
of  honour  and  digai^  which  elevate  the  latter  above 
the  common  level  of  barbarous  tribes.    Th^  live  In 
tents,  thirty  or  forty  of  which  united  form  a  camper 
deuavy  under  the  command  of  a  shiek :  the  saprama* 
cy  over  a  number  of  these  camps  constitutes  a  Great 
Shiek  or  Emir.    The  tents  are  made  by  themselves, 
of  camels'  hair  and  the  fibres  of  the  palm  tree ;  they 
are  arranged  generally  in  three  concentric  ciixdes, 
around  the  habitation  of  the  shiek.    The  cattle  ^ 
out  to  pasture  during  the  day,  and  are  tended  by  the 
men  and  boys ;  at  night  they  are  withdrawn  irithin 
the  circle  of  the  tents.    They  are  finther  guarded 
by  a  number  of  vimlant  dogs,  who  bark  incessantly, 
llie  complexion  of  the  Arabs  is  of  a  deep  copper. 
The  females  possess  beauty  ^dien  y^oimg,  hut  quickly 
lose  it.    They  adorn  tfaenuelves  hy  puncturing  and 
tattowing,  practices  unknown  to  the  other  nrinilntants 
of  Barbcuy.    When  the  spot  occupied  by  a  doiuar  is 
exhausted,  they  remove  to  another ;  the  wtnnen  we 
then  conveyed  in  groups  generally  i^  three,  upon  the 
back  of  each  camel ;  while  the  dbUdren,  lanm,  and 
kids,  are  lodg^  in  ponmers  on  each  side.    The  shieks 
embrace  every  opportunity  of  acting  independently ; 
and  whenever  a  weak  govanment  or  civil  war  oc« 
cors^  immediately  begin  to  plunder.    Of  all  the  in« 
habitants  of  Barbary,  the  Arabs.  ai<e  animated  with 
the  most  bigoted  seal  for  the  Moslem  tenets^  and 
the  deadliest  enmity  to  the  Christian  name.    Tins 
disposition,  the  efiects  of  which  have  been  fek  hy  all 
European  visitors,  has  probably  darkened  somewhat 
beyond  reality  the  picture  dntwn  by  them  of  these 
tribes. 

From  the  inhabitants  of  the  plains,  we  ascend  to 
those  of  the  mountain  districts:  The  greater  part  of 
the  declivity  of  the  Atlas  chain  is  cultivated  by  a  veiy 
remarkable  people,  called  the  Brebers.  They  have 
been  named  also.  Brebes,  Berebbers,  Barbers;  and 
from  them  the  name  of  Barbary  is  supposed  to  be 
derived.  The  Brebets  appear  to  be  descended  from 
the  original  possessors  of  this  region;  they  view 
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B»lmrf  ttemsdvw  Bt&i  Us  its  rigklftd  ownen^  and  regird 
tiiatea.  .^^  bottikUesB  iadignaitioii  all  the  otber  aatiims  by 
ithom  it  is  now  occupiecL  Their  «ubjection  has  al- 
ways been  very  impeifect,  and  the  slightest  injury 
has  been  sufficient  to  drive  them  into  rebellioa* 
Thek  diieft  are  eleetirey  and  they  alone,  in  thispait 
of  Afliea,  have  a  govennnent  moulded  into  some- 
wliat  of  a  republican  form.  Their  chaiacter  is  ex* 
Crmnely  waHike,  and  they  excel  the  inhabitants 
of  the  plains  in  the  nani^geiiient  of  fire-arms.  Hie 
army  of  Morocco  has  often  been  completely  defeated 
by  ihemy  and  porsoed  to  the  gates  of  the  capitaL 
In  genend»  however^  they  oaivy  on  war  chiefly  by 
surprise  and  ambasoade.  The  idea  formed  of  oiem 
by  the  Saracen  conquerors  may  be  oonoeived  by  a 
passt^e  in  a  celdirated  Arabian  arriter  (Bakoui),  who 
gravely  informs  us,  that  they  are  the  ofispring  of  the 
g:iant  Goliah,  whom  they  resendile  in  strength  and 
wickedness.  They  are  divided  into  various  tribes, 
of  whom  the  Errifi,  inhabiting  a  province  of  the 
eame  name  between  Algiers  and  Morocco,  are  the 
«S08t  powerful  and  ferocious. 

The  Brebers  are  dtstingoished  Bmm  the  otiier  in- 
tiabitants  of  Baibaiy  by  a  language  which  has  no- 
thii^  m  common  with  any  of  die  rest.  It  is  coosi- 
4eved  by  Adelmig  to  be  the  same  j'aUowing  ^or  some 
variation  of  dialect)  with  that  or  the  Tibbo,  the 
Taarick,  and  of  all  the  indigenous  population  of  this 
fttrt  of  Africa.  Marsden  and  Langles  have  supposed 
n  to  be  a  eerruption  of  Uie  ancient  Punic  language ; 
tiilt  Mr  Pinkerton  fbrdUy  argues,  that  a  language 
which  has  no  abstract  terms,  none  belonging  to  the 
•arts  and  sciences,  and  no  written  cfaaimcters^  coutd 
scarcely  be  even  a  corruption  of  the  language  of 
-a  dvUiKed  people.  Its  high  antiqui^,  however,  can- 
not be  doubted. 

The  ISftidluhs  inhabit  the  southern  parts  of  Mo- 
^roeoo.  They  are  smaller  in  stature  tiian  the  Brebers, 
and  HI  character  somewhat  less  rude.  In  all  otber 
'Vespects,  they  exactly  reserable,  and  nmy  be  ccmsi- 
•dered  sa  a  bmndi  of  that  race.  Some  writers  inrve 
nmened  their  language  to  be  difierent ;  but  Uie  voca- 
bulary given  by  Cfaenier,'  and  the  information  of 
Dupuis,  seem  to  leave  no  doubt  that  it  is  m^ely 
a  dialect  with  very  slight  variatiens. 

To  these  different  classes  we  mi^  finally  add  one 
which  is  not  inconsiderable,— tint  of  the  negroes.  Ori- 
ghially  brought  as  slaves  from  Soudan  andTombuctoo, 
they  have  multiplied  greatly,  and  have  even  risen  to 
distinguished  estimation.    The  sovereigns  of  Moroc- 
co, unable,  from  the  natural  jealousy  of  despotism, 
to  trust  their  own  subjects,  have  placed  their  entire 
confidence  in  negro  troops.    These  form  the  stand- 
ins  army  of  the  ^npire,  the  bo^  guard  of  the  sove- 
^re^n,  and  <he  ganrison  of  all  the  pHncipri  fortresses. 
Their  pay  is  veiv  small,  not  eKoeeding  a  pemny  a-  . 
day ;  bat  its  smaUness  i&  oompensi^  1^  the  licenoe 
^  whidi  they  ara  aUowed  to  indulge.    A  person, 
isrdl  acquainted  wi&  Morocco,  being  asked  whsft 
their  pay  was,  answered,  *<  Whatever  they  can  rob 
or  steal."  Muley  Ishmael  maintained  nearly  100,000 
of  these  troops.    Their  fidelity  to  their  monarch  is 
said  to  be  exemplaiy.    Negro  slaves  still  continue  to 
be  hnported  in  great  numbers,  particuhirty  into  Mo* 
rocoo. 


We  proceed  now  to  take  a  view  o^  the  poiitica]    Barbaiy 
state  of  this  extensive  region,  which  has  sustained  ^jf**^*' 
no  change  firom  the  lapse  of  timc^  and  is  thai  of  a  p^jT^ 
savage,  uncontrdJed,  and  turbulent  dei^pottsm.    In  ^^^  ^f 
Turkey  and  the  Asiatic  empires,   there  are  pub-  Barbaiy. 
lie    bodies,   rendered    venerable    by    religion,    by 
law,    and    even    by   knowledge,    who    sbire    and 
moderate  the  power  of  the  despot.    In  Barbary, 
there  are  none  such ;  the  wil},  or  rather  momentary 
caprice  of  the  sovereign  rules  every  thing.     Yet  the 
throne,  though  thus  absolute,  is  hot  thereby  rendered 
secure ;  resting  on  no  basis,  it  is  overturned  by  the 
slightest  storm  that  arises.    The  deatli  of  a  sovereign 
IB  almost  invariably  followed  by  disputed  succession 
and  civil  war ;  so  that  tranquillity,  the  sole  boast  of 
despotism,  is  not  even  secured  by  it  to  this  unfortu- 
nate country. 

The  present  sovereign  of  Morocco  is  named  Mu-  Morocco, 
ley  Soliman.     He  has  three  brothers,  two  of  whom 
contended  with  him  for  the  sovereignty,  and  being 
overcome,  now  live  in  exile.    He  is  about  forty,  ra- 
ther handsome,  and  of  a  quick  compreheni$ion.  He 
is  afakih  or  doctor,  de^ly  versed  in  the  Maliometan 
£uth,  and  passes  the  greater  part  of  the  day  in  pray- 
er. •  His  religious  austerity  pronmts  him  to  ^un 
every  appearance  of  luxury  in  his  dress  and  manner 
of  life.     Requiring  still  greater  simplicity  in  his  mi« 
nisters  and  attendants,  he  has  con^etely  banished 
that  splendour  which  usually  accompanies  a  court. 
The  most  pernicious  effect  of  this  bigotry  consists  in 
dm  hostility  with  which  it  in^ires  him  against  vari- 
ous branches  of  industry.    He  has  ordered  all  the 
plantations  of  tobacco  to  be  destroyed,  because,  al- 
though the  prophet  has  not  ibrbidden  the  use  of  that 
plant,  there  is  no  evidence  of  his  having  used  it  himself. 
in  the  same  spirit,  he  cmoses  every  possible  obstruc- 
tion to  commerce  with  Europeans,  whom,  as  infidels, 
he  regards  with  horror.    In  other  respects,  his  go- 
vernment is  said  to  be  m^der  than  that  usually  ex« 
perienced  by  the  people  of  Mprocoe. 

Algiers  liolds  the  next  rank ;  but  nearly  a  century  Algten. 
has  elapsed  since  any  narrative  of  its  internal  state 
has  be«i  published  by  any  European  visitor.  The 
most  recent  information  regarding  its  interior  that 
we  have  seen,  is  contained  in  an  American  pub- 
lication, drawn  up  from  the  Statements  of  the 
American  captives  who  were  confined  there  from 
1793  to  1795.  At  that  time  the  Dey  was  a  Turkish 
•soldier,  named  Hassan,  about  fifty,  who  had  been 
brought  from  near  Smyrna  in  the  year  1786.  Hav- 
ing kisinuated  himself  into  the  favour  of  the  reign- 
ing monarch,  he  gradually  rose  through  the  difierent 
offices  to  that  of  prime  minister.  The  old  Dey  dy- 
ing, Cedelli,  a  Ghreek,  and  a  creature  of  Hassan, 
nqgred,  and  even  ostensibly  compelled  him  to  assume 
the  sovereignty.  He  prevailed ;  and  another  candi- 
date who  started  up  was  put  to  death  by  the  bow 
string.  There  have  probably  been  several  changes 
since ;  and  a  new  Dey  is  said  to  have  come  into 
power  within  the  last  six  months.  The  Divan,  it-ap- 
ipears,  have  lost  almost  entirely  the  influence  whmh 
they  once  possessed,  and  do  little  more  than  sanc- 
tion the  measures  detarmmed  on  by  the  Dey* 

The  present  aaanreign  of  Turn's  is  called  Hamooda 
Bey,  and  is  certaUy  an  extraordmary  character.  He 


110 


BARBAE Y   STATES. 


Tkinis. 


Barbarj   has  displayed  a  most  energetic  policy,  and  has  seated 
^*^    himself  more  firmly  on  the  throne  than  any  of  his  pre- 
decessors. He  is  now  (1816)  about  fifty-five  years  of 
age,  and  has  reigned  twenty-nine,  a  period  quite  un- 
exampled  in  the  tumultuous  annals  of  Tunis.     He 
has,  in  a  great  measure,  thrown  off  that  dependence 
on  the  Turkish  power,  by  which  the  state  was  former- 
ly enthralled ;  he  even  chooses  his  ministers  and  fa- 
vourites, in  preference,  out  of  other  nations.  *   The 
mere  vigour  of  his  character  and  administration 
seems  to  have  freed  him  from  that  dread  of  conspi- 
racy and  insurrection,  by  which  former  Beys  were 
perpetually  haunted.     His  brother,  and  his  two  cou- 
sins,* though  the  rightful  heirs  to  the  throne,  live  on 
the  most  friendly  terms  with  him,  and  partake  of  all 
his  amusements.  He  extends  a  very  liberal  protection 
to  all  classes  of  his  subjects,  even  Christians  and  Jews, 
who,  before  his  time,  might  be  insulted  or  killed  with 
perfect  ipipunity.    He  is  indefatigable  in  the  dispatch 
of  business,  and  spends  very  little  time  in  sleep,  or  in 
the  haram.     At  seven  in  the  morning,  he  generally 
receives  the  consuls  of  foreign  nations  in  the  hall  of 
audience. '  From  eight  to  twelve,  he  sits  in  the  hall 
of  justice.    He  is  supreme  judge  throughout  his  own 
dominions ;  all  his  subjects,  from  the  highest  to  the 
lowest,  attend  and  plead  their  own  cause.    Unfortu- 
nately, wherever  the  Bey's  personal  interest  is  con- 
cerned, justice  is  entirely  out  of  the  question.     His 
hand  is  always  open  for  bribes  from  either  party,  and 
sometimN  from  both.     Where  such  all-powerful  mo- 
tives do  not  interfere,  he  administers  justice  with 
equity,  and  even  discovers  a  peculiar  tact  in  eliciting 
the.  truth.     His  decisions  are  always  given  and  exe- 
cuted with  equal  promptitude..  Upon  the  whole,  the 
security  of  person  and  property,  and  the  general  state 
of  society,  has  been  greatly  ameliorated  since  his 
accession  to  power.     Nothing  seems  to  prevent  him 
from  being  a  good  prince,  except  an  avarice  which 
knows  no  bounds,  and  hesitates  at  no  means  of  grati- . 
fication.   This  induces  him  to  restrain  the  freedom  of 
trade,  to  load  it  with  monopolies,  and  often,  which  is 
worst  of  all,  to  become  a  merchant  himself.  He  takes 
every  opportunity  of  extorting  money  from  his  opu- 
lent subjects,  without  any  pretence,  and  by  the  most 
arbitrary  exactions.    The  following  affords  a  curious 
example  of  Tunisian  economy.     He  has  erected  a 
new  palace,  which  will,  it  is  said,  be  one  of  the  most 
splendid  edifices  in  Barbary ;  but,  in  order  to  lighten 
the  expencci  the  ground  floor  has  been  fitted  up  into 
shops.     He  has  eivcn  up  the  use  of  wine,  in  which 
he  formerly  indulged  to  great  excess;  but  he  is  much 
addicted  to  other  shameful  species  of  debauchery. 

The  ministers  and  favourites  of  Hamooda  are  of 
the  lowest  description,  both  as  to  birth  and  charac- 
ter. The  Zapatapa,  or  keeper  of  the  seals,  and  So- 
liman  Kiaya,  commander  of  the  army,  are  both 
Georgian  slaves.  The  former  is  stained  with  every 
vice,  but  the  latter  exhibits  an  honourable  and  hu- 
mane disposition,  very  rare  in  this  country.  The 
Bey's  private  secretary  is  a  Christian  slave ;  and  the 
important  and  lucrative  post  of  guardian  of  the  slaves 
is  held  by  a  Neapolitan  renegado. 

For  some  time  past,  a  furioud  war  has  raged  be- 
tween the  states  of  Algiers  and  Tunis ;  the  former, 
the  more  powerful  of  the  two,  being  ambitious  of 


conquering  its  weaker  neighbour.  The  Bey  of  Tunis 
can  call  out  a  force  of  from  40,000  to  50,000  men; 
but  they  are  merely  an  armed  mob,  and  scarcely  pre-^ 
sent  the  semblance  of  a  regular,  army.  The  Algerine 
troops,  however,  are  precisely  of  the  same  description* 
In  the  spring  of  1807»  the  two  armies  took  the  field. 
That  of  Tunis  was  highly  appointed,  and  thought  of 
nothing  less  than  the  conquest  of  the  Algerine  pro* 
vince  of  Constantina.  But  so  soon  as  the  advanced 
guard  of  the  Algerines  was  seen  recomioitriDg,  the 
whole  Tunisian  army  turned,  threw  down  their  anas, 
and  fled  with  the  utmost  rapidity  in  every  direction. 
Many  are  said  to  have  arrived  at  Tunis,  without 
having  once  ventured  to  look  behind.  The  Algerines 
took  possession  of  their  camp,  baggage,  and  15,000 
camels,  laden  with  every  kind  ot  supplies.  It  is  sup- 
posed that  nothing  but  the  dread  that  so  easy  a 
victory  might  be  the  eftept  of  stratagem,  prevented 
the  enemy  from  marcliing  forward,  and  entering 
Tunis. 

The  army  of  the  Bey,  however,  reassembled  almost 
as  quickly  as  it  had  dispersed ;  and  in  July  he  was 
again  able  to  take  the  field.  On  the  13tli,  the  two 
armies  approached  each  other ;  and  the  advanced 
guards  having  met,  the  troops  of  Tunis  began  to  fly 
in  confusion.  But  a  Greek  slave  having  ventured 
to  fire  a  cannon,  the  Algerines  took  the  alarm,  and 
retreated  precipitately  to  their  own  camp.  The  Tu- 
nisians having  thereafter  rallied,  the  two  armies  re- 
mained all  next  day  in  sight  of  each  other.  In  the 
evening,  however,  Soliman  Kiajra,  having  gone  up  the 
mountains  to  reconnoitre  with  a  small  body  of  eavalry, 
the  Algerines  began  to  dread,  that  an  attempt  was 
making  to  surround  them ;  upon  which,  the  whole 
army  broke  up,  and  fled  precipitately  in  every  direc- 
tion, leaving  tbeir  camp,  baggage,  and  10,000  camels, 
in  the  hands  of  the  victors.  The  latter,  satiated  with 
plunder,  were  not  inclined  to  advance,  otherwise 
they  might  easily  have  taken  possession  of  Constan- 
tina. We  need  scarcely  add,  that  such  combats 
were  not  attended  with  serious  bloodshed ;  they  were 
sufficient,  however,  to  deter  these  heroes  from  again 
taking  the  field,  and  the  war  was  thenceforth  carried 
on  by  petty  skirmishes. 

The  government  of  Tripoli  presents  a  still  darker 
picture  than  that  of  Tunis.  Tlie  flouri^ing  era  in  the 
history  of  this  state,  was  the  reign  of  Hamet  the  Great, 
at  the  commencement  of  the  last  century.  He  freed 
Tripoli  from  the  Turkish  yoke,  in  a  manner  worthy 
indeed  of  so  barbarous  an  administration.  He  invited 
to  a  feast  300  of  their  chie&,  each  of  whom,  as  they 
successively  entered,  were  strangled.  At  the  same 
time,  a  general  massacre  took  place  in  the  city.  The 
Porte  being  propitiated  by  presents,  he  was  left  to 
reign  in  tranquillity.  He  reduced  to  complete  sub- 
jection the  hitherto  untractable  possessors  of  the 
mountain  districts  of  GariaQ  and  Mesulata ;  and  even 
succeeded  in  rendering  Fezzan  his  tributary.  He 
invited  foreigners  to  settle  in  his  dominions,  and  pro- 
moted the  manufiictures  of  woollen  stuffs,  Morocco 
leather,  &c.  His  popularity  enabled  him  to  render 
tlie  crown  hereditary  in  his  family.  The  late  Bashaw 
reigned  for  thirty  years  with  great  moderation  and 
mildness ;  and  Tripoli  assumed  a  civilized  and  pacific 
character,  very  unusual  in  this  part  of  the  world.    A 
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Bwbaiy  most  unfavourable  change  has  taken  place  in  his  son 
Stotes^  ^  Yusuf,  the  present  Bashaw.     He  began  his  career 
^^'^^^^^'^by  murdering  his  elder  brother,  an  amiable  prince, 
in  the  most  barbarous  manner.    Then  surrounding 
himself^  by  negro    slaves    and    Arabs,  he    gained 
an  ascendancy  over   the  more  pacific  inhabitants 
of  the  city.      He  thus  succeeded  in  driving  out 
bis  second  brother,  and  seizing  on  the  sovereign- 
ty.    He  is  represented  as  uniting  in  himself  all 
the  vices  of  that  worst  of  characters,  a  Barbary 
despot.    He  has,  in  a  great  measure,  ruined  com- 
merce, by  monopolizing  to  himself  all  the  lucrative 
and  important  branches.    His  principal  minist«r  is 
Sidi  Hamet,  who  shares  with  his  master  the  most  de- 
cided partiality  to  the  French,  and  enmity  to  the 
English.    Lord  Nelson,  in  1798,  sent  a  line  of  bat- 
tle ship  to  demfmd  that  the   Bashaw   should  for 
ever  remove  from  his  councils  so  dangerous  a  sub- 
ject.    A  feigned  compliance  took  place,  but  lasted 
only  till  the  English  ship  was  out  of  sight  of  Tripoli. 
This  personage  has  since  been  raised  to  a  higher  si- 
tuation, that  of  minister  for  foreign  affairs,  while  his 
creature  Mustapha  has  been  appointed  captain   of 
the  port.    The  place  of  first  admiral  is  held  by  a 
person  bearing  the  name  of  Murat  Rais,  but  who  is 
m  reality  a  Scotsman,  named  Peter  Lysle.     Being 
at  Tripoli  in  179^1  as  mate  of  an  English  vessel,  and 
accused  o£  plundering  part  of  the  cargo,  he  fied  to 
the  castle,  embraced  Mahometanism,  and  received  a 
command  in  the  Tripoline  navy.     He  soon  distin- 
guished himself  in  the  capacity  of  a  pirate,  and  rose ' 
by  degrees  to  his  present  high  situation.    He  is  said, 
however,  to  enjoy  it  but  little,  and  to  sigh  still  for  the 
loss  of  his  country,  and  his  friends. 
Iteligion.       The  religion  of  Barbary  is  well   known  to  be 
throughout  Mahometan,  professed  with  a  degree  of 
rigour  and  intolerance  unknown  in  any  otlier  region 
,of  the  globe.     There  is  not,  however,  as  in  Turkey, 
any  great  body,  like  the  Ulema,  to  act  as  the  deposi- 
tary of  its  doctrines  and  influence.     This  influence  is 
here  enjoyed  by  individuals  who  raise  themselves,  by 
personal  merit  or  demerit,  to  the  character  of  saints. 
Saints,  in  Morocco,  almost  share  with  the  sovereign 
the  power  of  tlie  empire.    Sidi  Ali  and  Sidi  Alarbi  are 
the  two  most  eminent  reigning  saints.     Their  con- 
sideration is  chiefly  supported  by  working  miracles, 
and  does  not  require  any  sacrifice  of  the  pleasures  of 
life.     They  indulge  in  all  these  without  reserve,  and, 
besides  the  usual  number  of  wives^  keep  numerous 
concubines.  The  districts  in  which  these  saints  reside 
pay  no  taxes,  and  are  subject  to  no  authority,  ex- 
cept theira;  and  they  are  perpetually  surrounded  by 
a  body  of  armed  men,  to  chastise  their  own  enemies 
and  those  o£  the  prophet.     At  some  distance  from 
Tripoli,  there  is  a  fortified  village  possessed  by  a 
saint,  called  the  Lion,  which  serves  as  an  asylum  for 
every  species  of  criminals,  even  those  who  are  guilty 
of  high  treason.     Idiots,  throughout  Barbary,  are 
generally  reputed  saints ;  and  some,  in  order  to  main- 
tain the  reputation  of  sanctity,  find  it  expedient  to 
counterfeit  the  total  absence  of  reason. 
Amoaot  of      The  population  of  Barbary  has  been  very  variously 
laTioD?*^*'    reported,  and  has  never  been  fixed  on  any  precise  or 
authentic  data*    We  shall  collect  the  different  state- 
ments made  on  the  subject.    Mr  Jackson  gives  the 


population  of  Morocco  at  14,886,600;  of  whom  the  Barbary 
cities  and  towns  contain  895,600;  the  provinces  within  ^  ^tatea.  ^ 
Atlas  10,341,000;  the  Berebbers  amount  to3,000,000,  ^^^^"^^^ 
tlie  Tafilets  to  650,000.  He  states  these  numbers  to 
be  founded  upon  information  extracted  from  the  Im- 
perial Register.  They  are  quite  improbable,  and  very 
far  beyond  any  estimate  formed  by  preceding  travel- 
lers. Chenier  does  not  conceive  that  the  empire  can  ' 
contain  above  six  millions ;  and  some  have  even  redu- 
ced the  estimate  so  low  as  two.  Mr  Macgill  heard 
the  population  of  the  Tunisian  territory  generally  esti- 
mated at  five  millions ;  but  is  inclined  to  reduce  tlie 
estimate  to  half  that  amount.  Of  these  he  sup^ 
poses  that  7000  may  be  Turks,  100,000  Jews, 
7000  Christians ;  the  rest  Moors,  Arabs,  and  rene* 
gadoes.  Of  the  Algerine  territory  we  have  seen 
no  estimate ;  but  being  more  extensive  and  equally 
cultivated  with  that  of  Tunis,  it  must  contain  a 
greater  population.  Tripoli  is  reckoned  by  Ali  Bey 
to  contain  two  millions ;  probably  beyond  the  truth. 
Of  the  gredt  cities,  Morocco  is  generally  sup- 
posed to  contain  30,000 ;  Fez,  by  Jackson,  380,000 ; 
by  Ali  Bey,  only  100,000;  Tunis,  by  Mr  Macgill, 
100,000;  by  Mr  Blaquiere,  130,000 ;  Algiers,  by  Dr 
Shaw,  117,000;  Tripoli,  by  Mr  Blaquiere,  25,000 ; 
by  Ali  Bey,  only  15,000. 

With  a  soil  so  fertile,  and  where  manufacturing  Commerbei 
industi*y  is   in  so  low  a  state,  the  productions  of 
the  earth  must  form  the  staple  articles  of  export. 
Barbary,  in  ancient  and  even  in  modern  tines,  has 
been  the  granary  of  southern    Europe.     Of  late, 
however,  this  branch  of  trade  has  been  nearly  cut  off 
by  a  general  prohibition,  in  all  the  states,  against 
the  exportation  of  corn.    The  materials  for  export 
are  thus  reduced  to  fruits,  gums,  hides,  wax,  and  the 
produce  of  the  very  few  manufactures  which  flourish 
throughout  these  states.  Of  these,  Morocco  leather  is 
the  most  important.    Fez  is  the  place  where  this  ma- 
nufacture flourishes  in  the  highest  perfection  ;  but  it 
is  also  carried  on  in  the  other  cities  of  Morocco,  as 
well  as  those  of  Eastern  Barbary.    Fez  is  also  distin- 
guished by  the  manufacture  of  woollen  haiks,  a. spe- 
cies of  long  cloths  universally  worn  by  the  Moors 
when  they  go  abroad;  of  sashes  and  silk  handkerchiefs; ' 
and  of  carpets,  which  are  little  inferior  to  those  of 
Turkey.     Tunis  is  famous  for  the  manufacture  of  a 
species  of  conical  woollen  caps,  called  scu^-caps,*  uni- 
versally worn,  not  only  in  Barbary,  but  over  the 
Levant.     This  fabric  formerly  employed  fifly  thou- 
sand persons ;  but  the  manufacturers  of  Leghorn  and 
Marseilles  now  imitate  it,  and  succeed  in  underselling 
the  Tunisians,  though,  in  tne  quality  of  the  stuffs,  the 
latter  remain  still  unrivalled.     Robes  and  shawls  of 
woollen  gauze  are  also  made  to  a  great  extent.  Con- 
cerning the  manufactures  of  Algiers  and  Tripoli,  we 
have  few  details;  but  with  the  exception  of  caps, 
they  appear  to  be  nearly  similar  to  those  of  Tunis. 

The  caravan  trade  with  the  interior  of  Africa  is 
chiefly  carried  on  from  Morocco  and  Tripoli.  From 
the  former  it  is  very  extensive.  The  caravans  carry 
chiefly  salt,  tobacco,  and  European  goods ;  they 
bring  back  slaves,  ivory,  and  gold  dust.  Lempriere 
estimates  the  amount  of  the  former  at  one  million  ; 
the  latter  at  ten  millions ;  which,  if  correct,  would 
ifnply  the  profits  on  this  trade  to  be  immense.    The 
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■jJlJJT    trade  from  Tripoli  has  been  greatly  diminished,  m 
r  consequence  of  the  Bashaw  having  embroiled  him- 
self with  his  Arab  neighbours,  who,  occupying  the 
FCHite  by  which  the  caravans^  must  pass,  render  the 
communication  extremely  precarious. 

The  European  goods  for  which  there  exists  a  de- 
mand in  the  Barbary  States,  are  exceedingly  various. 
They  include  more  or  less  of  almost  every  article 
both  of  manufacture  and  of  colonial  produce.  In  the 
ibnaer  class  are  such  articles  as,  being  of  inferior 
quality,  can  be  afforded  at  a  cheap  rate ;  Yorkshire 
cloths,  particularly  druggets  and  serges  ;  muslins  of 
the  coarsest  and  cheapest  sort ;  coarse  linen,  particu- 
larly Geopan.  Raw  silk  and  Spanish  wool  were  im- 
ported to  a  great  extent  when  their  manufactures 
were  more  flourishing.  French  wines  are  imported 
into  th^  eastern  states,  where  the  precepts  of  Ma- 
homet are  less  rigidly  observed.  The  other  imports 
are  tin  and  lead  to  a  considerable  extent,  English  is 
preferred ;  coffee,  sugar,  and  the  diflferent  kinds  of 
spices:  hardware,  cutlery,  toys,  are  in  some  de- 
mand; als^  alum,  vitriol,  cochineal,  gum-lac,  and 
vermilion,  for  their  manufactures. 

The  commerce  of  Morocco  is  greatly  diminish- 
ed by  the  senseless  bigotry  of  the  reigning  Empe- 
ror. The  intercourse  with  Europe  is  now  confined 
to  the  port  of  Mogadore,  and  is  subject  to  vari- 
ous restrictions.  The  articles  o£  export,  suited  to 
the  European  market,  appear,  by  Mr  Jackson's  enu- 
meration, to  be  chiefly  sweet  and  bitter  almonds, 
about  1,000,000  lbs.;  gum  Barbary,  gum  Senegal, 
and  gum  Sandarac,  upwards  of  100,000  lbs. ;  cow  and 
calf  skins,  250,000  lbs. ;  goat- skins,  10,000  dozen  ; 
wool,  30,000  lbs. ;  ostrich  feathers,  olive  oil,  citrons, 
and  some  minor  articles. 

The  commerce  of  Eastern  Barbary  has  hitherto 
been  carried    on   chiefly  from  Leghorn  and  Mar- 
seilles.    Louis  XIV.  established  at  the  latter  port 
a  Royal  African  Company,  which  formed  several  es- 
tablishments upon  the  coast  of  the  Algerine  province 
a£  Constantiria.     The  objects  were  the  corn  trade 
and  the  coral  fishery,  which  they  shared  at  first  with 
an  English  company  already  established;  but  the 
latter  failing,  the  whole  trade  fell  into  the  hands  of 
the  French.     Their  first  establishment  was  at  the 
Bastion  de  France^  at  the  western  extremity  of  Al- 
giers^ but  this  was  abandoned,  and  they  settled  at 
La  Gala,  Bona,  II  Col,  and  Tabarca.     They  paid 
L.  4000  a-year  to  the  Dey  of  Algiers,  and  \00  per 
cent,  to  the  Bey  of  Constantina,  on  the  grain  export- 
ed ;  in  addition  to  which,  they  were  obliged  to  sub- 
mit to  various  species  of  extortion  and  humiliation. 
The  Continental  war,  and  the  extinction  of  tlie  French 
naval  power,  threw  a  large  proportion  of  this  trade 
into  the  hands  of  the  British ;  and  Malta  became  the 
channel  through  which  it  was  conducted.     In  1806y 
the  British  Government  contracted  with  the  Dey  of 
Algiers  for  the  possession  of  La  Cala,  Bona,  and  II 
Col ;  in  consideration  of  which,  they  stipulated  to 
pay  him  the  sum  of  50,000  dollars  (L.  11,000  Ster- 
ling).   Mr  Blaquiere,  and  other  persons  acquainted 
with  this  coast,  are  of  opinion,  lliat  very  important 
advantages  might  be  derived'  from  this  settlement. 
The  coral  fishery  alone  might  employ  500  boats  and 


hides,  wax,  and  wo«^  It  is  added,  that  the  country 
produces  ship-timber^  particularly  oak,  of  the  best, 
quality,  and  in  inexhaustible  abundance,  and  tfaatex- 
celleiit  hemp  a»d  flax  might  be  raised.  As  yet,  hoiw# 
ever,  the  British  Government  have  cootinued^to  pay 
the  money,  without  forasii^  any  establishment,  or 
deriving  any  benefit  frooi  the  privilege  thus  pur- 
chased. The  coral  fishery  is  carried  on  by  a  small 
number  of  French  and  Neapolitan  boats ;  and  the 
spirited  attempts  made  by  the  merchants  at  Malta  ta 
open  a  communication  with  this  quarter  have  been 
frustrated.  From  the  pressure  of  the  war,  or  other 
causes,  no  military  establishment  has  yet  been  form- 
ed at  La  Cala.  The  place,  however,  is  said  to  be 
admirably  suited  for  such  a  purpose,  and,  at  a  very 
small  expence,  might  be  rendered  impregnable. 

We  AsX\  finally  consider  these  states  under  theChrigUaa 
view,  which  has  so  justly  excited  the  interest  andS^vciy. 
sympathy  of  the  British  nation,  that  of  Christian  slave- 
ry.    To  be  placed  under  the  absolute  control  of 
the  most  brutal  and  corrupted  of  mortals,  whom  re- 
ligions antipathy  has  divested  besides  of  every  hu- 
man inrmpathy — ^without  any  law  or  earthly  power  to 
^>neal  to— the  hopeless  victims  of  brutal  cruelty,  ami 
still  more  brutal  voluptuousness ;    this  is  certainljr 
the  most  dreadful  &te  to  whidi  human  beings  were 
ever  devoted.    Yet  such  has  been  the  &te  of  thou- 
sands of  Europeans,  among  whom  were  eflen  those 
who,  from  rank,  sex,  and  cultivation  of  nuiid,  must 
have  been  most  keenly  sensible  of  its  horroiis.  Painful' 
as  the  subject  is,  it  seems  indispensable  to  give  sohm^; 
details  which  may  illustrate  the  extent  of  the  wi\ 
and  the  ^necessity  which  existed  for  some  arrange-^ 
ments  to  remedy  it* 

The  most  particular  and  authentic  account  d  the 
treatment  of  slaves  at  Algiers  is  that  given  in  the 
American  work  already  alluded  to.  On  the  2Sd 
October  1798»  the  ship  President  saw  ^iproaching 
an  armed  xebeck,  bearing  Spanish  colours,  till  she 
came  within  gun-shot,  when  she  instantly  hoisted  the 
bloody  flag,  and  fired.  Escape  was  now  impossible ; 
the  xebeck  instantly  put  out  a  boat,  with  thirty  armed 
men,  who  rowed  furiously  towards  the  vessel,  and 
boanled  it  with  the  wildest  shouts  and  outcries.  No 
resistance  being  made,  they  began  to  strip  the  crew 
with  a  furv  of  avarice,  of  which  it  was  impossible  to 
form  an  idea.  Sometimes  several  fell  upon  one  Ame-> 
rican,  and  fought  over  him  for  the  clothe  of  which 
he  was  stript.  Having  ransacked  every  comer,  they 
then  ordered  the  Americans  to  descend  into  the 
boat ;  and  those  who  showed  any  hesitation  were  in* 
stantly  knocked  down,  and  kicked  over  into  it.  On 
reaching  Algiers,  the  distribution  took  place.  The 
Dey  made  first  his  choice,  which  was  formerly  limit- 
ed to  an  eighth  of  the  whole,  but  now  extends  to  as 
great  a  number  as  he  chooses  to  demand.  For  this 
purpose,  they  were  conducted  to  the  palace,  and 
drawn  up  in  files  along  a  court,  where  they  passed 
under  this  review.  Having  made  his  selection,  he 
dismissed  the  rest  with  the  compliment,  **  Go,  yoa 
Christian  dogs,  and  eat  stones."  ~  The  youngest  were 
employed  in  menial  oflices  about  the  palace»  the  rest 
were  put  to  work  in  the  marine  and  in  public  build* 
ings.     Whenever  a  foreign  vessel  was  in  the  port, 
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15nrbtry  of  chains,  in  order  to  prevent  their  escape.  Their 
States,  heaviest  labour  consisted  in  dragging  immense  stones 
from  a  neighbouring  quarry,  for  the  repair  and  en- 
largement of  the  mole.  \  body  of  Turks  attended 
to  urge  them  on,  but^^ve  no  aid,  unless  by  conti- 
nually roaring  out  Hyomolift  "  heave  away,"  with  a 
noise  so  tremendous,  that  it  was  heard  at  the  distance 
of  more  than  a  league.  At  night,  they  were  locked 
up  in  two  huge  buildings,  called  bagnios,  the  lower 
part  of  which  was  employed  for  shops,  and  the  upper 
for  the  joint  accommodation  of  the  captives  and  of 
the  wild  beasts  belonging  to  the  Dey.  Tliere  was 
no  bed  tn  the  place,  and  they  were  obliged  to  He  on 
the  floor,  till  their  own  ingenuity  enabled  them  to 
erect  some  humble  substitute.  The  daily  allowance 
of  food  was  a  pound  of  very  bad  bread,  and  a  small 
quantity  of  oil.  Many  sunk  under  this  accumula- 
tion of  distress,  and  were  carried  to  tlie  Spanish  hos- 
pital, the  only  relief  provided  for  their  miseries*  The 
sympathy  of  the  American  people  having  been  at 
length  excited  by  reports  of  their  sufierings,  they 
opened  a  negociation,  and,  at  the  expence  of  nearly 
800,000  dollars,  procured  the  release  of  the  cap- 
tives. 

The  observations  made  by  Captain  Croker,  dur- 
ing his  visit  in  1815,  agree  with  the  narrative  of 
the  Americans,  and  prove  that  no  improvement  had 
taken  place  since  that  time.  At  the  period  of  his  ar- 
rival, three  hundred  Christian  captives  had  been  driven 
in  from  Bona,  exposed  to  such  treatment  that  fifty  died 
within  six  days  afler  reaching  Algiers.  They  were  still 
employed  in  the  quarries,  and  loaded  with  chains,  as 
before.  His  description  of  the  house  in  which  they 
were  locked  up  is,  that,  **•  if  it  had  light,**  it  would  re- 
semble those  in  which  the  West  Indian  negroes 
keep  their  pigs.  Being  now  at  peace  with  the  great 
powers,  their  piracy  is  chiefly  exercised  on  Naples 
and  SAdtnia,  with  whom  they  have  always  taken 
care  to  continue  at  war.  European,  and  even  Eng- 
lish colours,  are  assumed  to  entrap  the  unfortunate 
victims.  They  frequently  also  make  descents  on 
the  coast,  and  sweep  away  all  the  inhabitants,  with- 
out distinction  of  age  and  sex.  The  Tunisians,  at 
the  commencement  of  the  reign  of  the  present  Bey, 
landed  on  the  island  of  St  Pierre,  belonging  to  Sar- 
dinia, and  carried  off  the  whole  population,  amount- 
ing to  upwards  of  a  thousand.  At  Tunis  and  Tri- 
poli, the  treatment  of  slaves  is  not  so  utterly  inhu- 
man as  at  Algiers.  The  most  dreadful  fate  is  that 
of  those  who  are  judged  lit  to  be  received  into  the 
haram  of  the  prince,  or  any  of  his  principal  officers ; 
which,  in  consequence  of  the  depraved  propensities 
here  prevalent,  is  not  confined  to  one  sex.  Of  those 
who  become  the  slaves  of  private  persons,  both  at 
Tunis  and  Algiers,  some  are  tolerably,  and  a  few 
very  well  treated. 

It  is  not  easy  to  ascertain  the  precise  extent  in 
which  this  enormous  evil  lately  existed.  Mr  Blaquiere, 
though  he  represents  its  horrors  in  the  most  glowing 
colours,  considers  the  whole  number  of  captives  as 
amounting  only  to  a  thousand.  Mr  Macgill  calculates 
two  thousand  in  Tunis  alone,  and  the  Americans  the 
same  number  at  Algiers.  The  first  estimate,  however, 
is  probably  the  more  correct,  as,  by  a  calculation  of  the 
amount  and  rate  of  ransoms  returned,  (he  number  in 
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Algiers,  at  the  time  of  Lord  Exmouth's  first  expedi- 
tion, appears  to  have  been  four  hundred  and  fifteen. 

The  outrageous  conduct  of  the  Barbary  corsairs 
has  repeatedly  roused  the  indignation  of  the  princi- 
pal European  states.  Yet  it  has  happened,  that 
most  of  the  expeditions  undertaken  to  repress  or  in- 
timidate them  have  been  not  only  unsuccessful^  but 
attended  with  the  most  disastrous  issue.  We  may 
particularly  mention  the  expedition  of  Charles  V., 
which  will  be  found  narrated  in  the  body  of  the 
work.  More  recently,  in  1 776,  the  Spaniards  sent 
a  large  fleet  into  the  road  of  Algiers,  which  landed 
13,000  or  14,000  troops.  Through  a  want  of  har- 
mony, however,  between  the  commanders,  the  army 
reimbarked,  and  the  fleet  sailed  off  without  attempt- 
ing anything  of  importance.  They  returned  in 
17 B3,  when  the  fortifications  were  greatly  strengthen- 
ed, but  by  means  of  gunboats,  they  were  enabled  to 
bombard  the  city  in  a  terrible  manner.  Yet  the 
Dey,  though  obliged  to  leave  his  palace,  was  neither 
moved  by  his  own  danger,  nor  by  the  sufferings  of 
his  subjects,  to  sue  for  peace ;  and  the  Spaniards  at 
length  retired.  They  returned  next  year ;  but  the 
Dey  had  now  prepared  a  large  force  of  gunboats, 
which  kept  tlicm  at  a  distance ;  and  they  were  ob- 
liged to  move  off,  without  having  effected  anything 
whatever.  The  Algerines  now  believed  themselves 
invincible ;  and  the  Spaniards  were  fain  to  purchase 
peace  with  a  million  of  dollars,  besides  a  large  sura 
for  the  ransom  of  their  captives* 

In  1800,  the  Americans  waged  war  against 
Tripoli,  in  consequence  of  a  vessel  belonging  to 
them  having  been  seized,  and  the  crew  made 
slaves.  They  repeatedly  attacked  the  harbour,  and 
did  some  damage  to  it,  but  were  not  able  to  make 
any  serious  impression,  or  to  produce  any  effect,  be* 
sides  tliat  of  impelling  the  tyrant  to  a  more  rigorous 
treatment  of  his  captives.  They  then  adopted  a 
different  course.  They  landed  in  Egypt,  where 
they  were  joined  by  Hamet,  the  elder  brother  of 
Yusuf,  the  reigning  Bashaw,  and  to  whom  the  throne 
rightfully  belonged.  The  confederates  having  col- 
lected 500  men,  marched  through  the  Lybian  de- 
sert, and  took  Deme,  the  frontier  town  of  Tripoli. 
Notwithstanding  the  smaJlness  of  this  force,  Yusuf, 
alarmed  by  the  popularity  of  his  brother,  accepted 
tlie  mediation  of  the  Danish  consul,  and  a  treaty  was 
concluded.  The  prisoners  were  restored  at  a  mo- 
derate ransom,  and  Hamet,  now  abandoned,  returned 
to  Egypt.  Upon  the  whole,  there  seems  to  have  been 
very  little  ground  for  the  boast  which  has  been  made, 
respecting  the  conduct  and  success  of  this  American 
expedition. 

After  the  termination  of  the  Continental  war,  which 
had  absorbed  every  other  interest,  a  deep  feeling  was 
excited  in  the  British  nation,  for  the  fate  of  their  fel- 
low Christians,  who  were  groaning  under  this  horrible 
slavery.  Sicily  and  Sardinia,  the  chief  sufferers, 
were  our  intimate  allies ;  besides  which,  Britain,  as 
mistress  of  the  seas,  seemed  called  upon  to  put  down 
a  system  of  naval  warfare  and  depredation,  incon- 
sistent with  all  those  ties  by  which  civilized  nations 
are  united  together.  Urged  by  this  impulse,  the  Bri- 
tish Government  directed  Lord  Exmouth  (late  Sir  E. 
Pellew)  to  sail  with  a  squadron  against  Algiers  and 
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terms  demanded,  which  were,  peace  with  Sicily  and 
Sardinia ;  the  restoration  of  their  captives  at  a  mo- 
derate ransom  ;  and  an  engagement,  in  every  future 
war,  to  treat  prisoners  in  the  manner  customary  among 
civilized  nations.  Scarcely,  however,  had  this  treaty 
been  signed,  when  it  was  violated,  on  the  part  of  Al- 
giers, in  the  most  outrageous  manner.  Several  hun- 
dred boats,  chiefly  Neapolitan,  being  employed  under 
sanction  of  the  British  flag,  in  carrying  on  the  pearl- 
fishery  on  the  coast  near  Bona,  a  gun  was  suddenly 
fired  from  the  castle,  when  two  thousand  Turks  and 
Moors  rushed  down  upon  the  unfortunate  fishermen, 
and,  aided  by  fire  from  the  forts,  massacred  the  whole 
of  them.  The  English  flag  was  seized,  and  trampled 
ui^der  foot.  Lord  Exmouth  had  already  sailed,  and 
was  arrived  in  England  before  he  heard  of  this  dread- 
ful tragedy.  The  utmost  expedition  was  then  em- 
ployed to  equip  a  new  and  more  formidable  arma*- 
ment*  In  a  few  weeks  Lord  Exmouth  again  sailed, 
and  being  joined  at  Gibraltar  by  a  Dutch  squadron 
under  Admiral  Capellen,  arrived  before  Algiers,  on 
the  26th  August  last  (I8I6),  about  three  months 
from  the  time  at  which  he  had  lefl  it.  On  the  morn- 
ing of  the  27tH,  a  flag  of  truce  was  sent  in,  stating 
the  conditions  on  which  alone  peace  would  now  be 
granted,  and  allowing  two  hours  for  their  acceptance. 
Three  hours  elapsed,  without  an  answer,  but  also 
without  any  hostile  movement ;  and  Lord  Exmouth 
began  to  hope  the  intentions  of  the  Dey  might  be 
pacific,  when  several  shots  were  fired  from  the  har«  ^ 
bour.  A  combat  of  the  roost  terrible  description 
immediately  began,  the  batteries  being  attacked 
with  all  the  characteristic  valour  of  British  sea- 
men, and  defended  with  all  the  fury  of  barbarian 
desperation.     The  British  fleet  suffered  severely; 


but  afler  seven  hours  fighting,  the  enemy's  batteries  JMtuf 
were  reduced  to  a  state  of  ruin ;  and  the  flotilla  ^^j^^ 
having  succeeded  in  setting  fire  to  some  of  the  Al-  ^. 
gerine  vessels,  the  flame  spread  to  such  a  degree,  thai 
the  whole  fleet,  arsenal,  and  gunboats,  were  ere  long 
reduced  to  ashes.  On  the  fc^lowheig  momiog,  the 
Dey  submitted  unconditionally  to  the  terms  pre- 
scribed  by  Uie  British  Government.  These  were-— 
the  abolition,  for  ever,  of  Christian  slavery;  die 
immediate  delivery,  to  Lord  Exmouth,  of  all  cap- 
tives,  of  whatever  nation,  who  were  within  the  ter- 
ritory of  Algiers ;  the  repayment  of  the  ransoms  for- 
merly received ;  with  apology  and  reparation  to  the 
British  consul,  for  insults  that  had  been  oflered  to 
htm.  All  these  stipulations  were  executed  with  the 
utmost  promptitude. 

Thus  terminated  an  achievement,  than  which 
none  has  ever  reflected  a  purer  glory  on  the  British 
name^-one  undertaken,  not  from  any  merely  British 
motives,  but  to  defiend  the  general  cause  of  humaDi- 
ty,  and  vindicate  the  rights  of  the  civilized  worid. 
All  observers  agree  that,  in  the  case  of  a  race  at  once 
mean  and  barbarous,  fear  is  the  only  motive  which 
can  act  with  sufficient  force ;  and  that  a  signal  chas* 
tisement,  such  as  cannot  be  soon  forgotten,  afibrds 
the  only  security  for  their  future  moderation.  The 
lesson  which  the  Algerines  have  now  received  is  of 
this  description  ;  and  there  is  therefore  every  reason 
to  hope  that  its  influence  may  be  long  and  salutary. 

See  Shaw's  Travels;  Jackson's  Account  of  Mo^ 
rocco  ;  Macgill's  Account  of  Tunis  ;  Blaquiere's  Let* 
ters  on  Sicily ;  Tully's  Letters  ;  AH  Bey's  Traveh  ; 
Keatinge's  Travels ;  Appendix  to  Robert  Adam's 
Travels  in  the  Interior  of  Africa ;  Account  of  AU 
gierSf  and  of  ike  Treatment  of  American  Captives^ 
by  James  Wilson  Stephens;  of  Philadelphia.  Brook- 
lyn, 1800.  .  (b.) 


BARLOW  (Joel),  an  American  literary  and  politi- 
cal character  ofconsiderable  note,  was  born  in  tlie  year 
1756,  in  the  village  of  Reading,  State  of  Connecti- 
cut \  and  appears  to  have  been  the  youngest  of  ten 
children.  His  father  died  when  he  was  yet  a  boy; 
but  his  friends,  attentive  to  his  instruction,  em- 
ployed his  portion  of  the  paternal  inheritance  for 
his  education,  at  the  college  of  Newhaven,  in  his 
native  state.  Here  he  commenced  his  studies  in 
177^  In  the  course  of  the  prescribed  exercises 
of  composition,  he  discovered  a  taste  for  poetry ;  and 
two  productions  crept  into  public  view  ;  one  entitied 
The  Prospect  of  Peace ;  the  other.  An  Elegy  on 
the  Death  of  Mr  Hosmer^  Member  of  the  American 
Congress.  It  I4)pear8  that  Mr  Barlow  was  destined 
for  the  clerical  profession  ;  and  that  his  friends  so- 
licited and  obtained  for  him  the  appointment  of 
chaplain  to  a  militia  company  of  Massachusets,  the 
functions  of  which  he  performed  till  the  event  of 
peace.  One  of  his  panegyrists  has  observed,  in  re- 
rerence  to  his  subsequent  change  of  profession,  that, 
**  amongst  the  Presbyterians  of  New  England,  the 
prie8th<^  is  nothing  else  than  a  species  of  civil  br« 
dination.  He  who  receives  it  may  pass  to  another 
employment ;  and  it  is  conmpn  enough  to  see  joung 


men  preach  the  gospel  in  order  to  have  time  to  pre- 
pare themselyes  for  another  profession."  This  ex-* 
planation,  however,  is  hardly  reconcileable  with  the 
spirit  of  the  New  England  theologians,  who  even  now 
require  from  the  candidate  for  holy  orders  a  solemn 
declaration,  that  he  is  moved  to  this  calling  by  a 
certain  species  of  inspiration,  or  divine  impulse,  and 
not  by  any  carnal  or  mterested  motive. 

In  1781,  while  he  followed  the  annj^  in  quality  of 
diaplain,  he  contracted  a  marriage  with  Miss  Bald- 
win of  Newhaven  ;  and  it  was  during  this  period  of  his 
life  that  he  planned  the  edifice  of  his  future  fame  in 
his  poem  destined  to  celebrate  the  discovery  and 
prospects  of  America. 

It  was  also  during  this  period  that  the  patriarchs 
of  Connecticut  proposed  to  adopt  a  new  metrical 
translation  of  the  Psalms,  which  excited  to  emula- 
tion all  the  poetical  genius  of  the  state.  The  version 
of  Barlow  carried  the  prize ;  and  is  to  this  day  sung 
in  the  churches  of  New  England. 

At  the  conclusion  of  peace  between  the  United 
States  and  Great  Britain»  fae  abandoned  the  eccle- 
siastical life,  and  setUed  at  the  village  of  Hart- 
ford, where,  two  years  afterwards,  he  published  the 
poem  alluded  tO|  entitled,  The,  Virion  of  Colum* 
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Attfy  which  he  aftenrard«  gave  to  the  world  in  a 
more  expended  and  imposing  form. 

After  quilCan^  the  ternce  of  the  church,  he  ap- 
pears for  some  Ume  to  have  practised  law ;  but,  in 
1788,  he  likewise  abandoned  that  profession  to  be« 
coaM  the  agent  of  a  mercantile  company,  who  had 
purchased  some  millions  of  acres  of  liuids  situate 
on,  or  near  the  river  Ohio,  which  they  proposed  to 
sdl  to  foreigners  at  an  enhanced  price,  ror  this 
purpose,  Mr  Bariow  was  sent  to  Europe ;  and  it  is 
said  that  he  was  fortunate  in  the  execution  of  this 


Having  during  this  period  become  deeply  interest- 
ed by  the  events  of  the  French  Revolution,  he 
published,  in  the  years  1791  and  1792,  the  following 
political  pieces :  1.  Advice  to  the  PrivUeged  Orden. — 
S.  Tke  Conspiracy  qf  Kmge,,^^.  Letter  to  the  Na- 
iianai  Cotnetitum  f^f  Fratue.^'^  The  Royal  Recol* 
lectiom.  Towards  the  end  of  the  year  1792»  he  was, 
being  then  in  London,  appointed  by  the  Constitu- 
tieiial  Sode^  of  London  one  of  a  deputation  to  pre- 
aent  an  address  to  the  National  Convention  of 
Fk«nce,*-«  circumstance  which  attracted  the  notice 
of  the  British  Parliament,  it  having  been  stated  by 
a  member  that  thf»  Convention  had  received  an  ad- 
dress by  means  of  two  JeUoua  calling  themselves  the 
reprasenfeatiTes  of  Great  Britain,  via.  Frost  and  Bar- 
low. 

In  1798,  Bariow,  from  motives  of  curiosity,  ac- 
companied the  four  commissioners  of  the  National 
Convention  who  were  sent  to  Montblanc,  to  oriianize 
that  department ;  and  this  excursion  gave  rise  to 
another  production,  entitled,  A  Letter  to  the  People  ^ 
^Piedmont.  He  also  translated  about  this  time 
Volnqr's  well  known  work,  entitled,  Rutns  of  Em" 
fires* 

Objects  of  a  commercial  nature  at  length  drew 
him  to  Hamburgh,  and  afterwards  to  the  coast  of 
Africa,  where  he  received  the  commission  of  con- 
sul-general of  the  United  States,  with  instructions 
to  enter  into  and  conclude  treaties  with  the  Bar- 
baiy  powers,  for  the  purpose  of  procuring  the  ran- 
som of  the  American  citizens  who  were  detained  as 
slaves  in  those  countries.  The  execution  of  this 
commission  was  prompt  and  fortunate;  and,  after 
residing  for  some  time  in  Paris,  to  which  he  re- 
turned from  Barbary,  he,  in  1805,  proceeded  to 
America,  and  purchased  a  neat  habitation  in  the 
territory  of  Columbia,  the  seat  of  the  general  go* 
vemroent,  to  which  he  gave  the  name  of  Kahrama* 
Here  he  formed  an  acquaintance  with  certain  consi- 
derable members  of  Congress,  to  whom  he  ^eatly 
recommended  himself  by  the  publication  of  a  short 
sketch  of  a  plan  of  naltonal  ediKasiion,  and  an  ad- 
dress to  the  citizens  of  Washington  upon  occasicm 
of  one  of  the  anniversaries  of  American  indepei^ 
dence.  He  now  also  published  the  superb  quarto 
edition  of  his  national  poem,,  to  which  he  finally 
gave  the  name  of  The  Columbiad, 

Soon  after  his  return  from  Europe,  he  was  admit- 
ted to  the  confidence  of  the  first  magistrate  of  the 
United  Stater;  and,  in  1811,  he  received  the  valued 
appointment  of  minister-plenipotentiary  to  the  court 
of  France.     This  nomination  met  with  powerful  op- 
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position  m  the  Senate,  and  passed  only  by  a  small 
majority. 

He  sailed  for  his  destination  on  board  of  tlie  Con- 
stitution frigate,  disembarked  at  Chcrburg  in  Sep- 
tember 1812,  and  proceeded  to  the  French  capital, 
where  he  was  received,  in  the  Emperor's  absence,  by 
the  minister  of  foreign  affairs,  who  *'  was  instructed 
to  say  the  most  flattering  tilings  relative  to  his  ap- 
pointment." The  great  object  of  his  mission  was  to 
obtain  compensation  for  the  American  property  con- 
fiscated in  virtue  of  the  Berlin  and  Milan  decrees* 
This  arrangement  was  to  be  regulated  in  a  manner 
the  least  onerous  to  the  French  treasury.  Ameri- 
can ships  and  cargoes  were,  at  the  same  time,  to  be 
freed  from  unjust  detention,  and  a  new  commercial 
treaty  to  be  formed  on  principles  of  national  justice 
and  reciprocity. 

In  pursuit  of  this  object,  he  follovfed  the  Emperor 
Napoleon  to  Wilna,  m  ihe  memorable  winter  of 
1812;  but  this  diplomatic  journey  was  without  ad- 
vantage, and  the  failure  was  the  more  mortifying,  as 
it  was  undertaken  without  the  advice  or  instruc- 
tions of  the  American  Government.  Mr  Barlow  was 
returning  to  Paris^  when  he  was  seized  with  a  violent 
inflammatory  disease,  of  which  he  died,  on  the  26th 
of  December,  in  the  ^8th  year  of  his  age.  His  ne- 
phew, late  midshipman  on  board  of  the  Constitution 
frigate,  whom  he  took  from  his  studies  to  accom- 
pany him  in  this  journey,  and  a  secretary  of  the 
French  Legation  in  the  United  States,  were  witnesses 
of  his  last  moments,  and  saw  him  interred  at  the  plaoe 
where  he  closed  his  eyes,  an  obscure  village  of  Po- 
hmd. 

Of  the  private  life  of  Mr  Barlow  there  is  but  little 
to  say.  He  was  of  a  very  taciturn  disposiiion  ;  and 
though  he  had  lived  so  long  abroad,  was  in  manners 
and  appearance  a  true  New  England  man.  His  life 
was  sober  and  uniform.  His  court  dress,  though 
plain,  he  called  his  harness.  He  left  no  issue ;  but 
bis  wife  survived  him,  and  returned  to  America,  to 
the  enjoyment  of  considerable  property  bequeathed 
by  her  husband. 

To  this  account  of  Mr  Barlow,  for  which  we  are 
indebted  to  a  correspondent  abroad,  to  whom  he  was 
known,  we  shall  subjoin  the  estimate  which  has  been 
formed  of  his  great  work  the  Columbiady  by  a  very 
competent  critic.  ^'  In  this  poem,  the  whole  histOrr, 
past,  present,  and  future,  of  America,  is  delivered  in 
the  clumsy  and  revolting  form  of  a  miraculous  vision ; 
and  thus  truth  is  not  only  blended  with  falsehood  and 
fancy,  but  is  presented  to  the  mind  under  the  mask  of 
the  grossest  and  most  palpable  fiction — From  the 
prose  which  he  has  introduced  into  the  volume,  and 
even  from  mucli  of  what  is  given  as  poetry,  it  is  easy  to 
see  that  he  was  a  man  of  a  plain,  strong,  and  resolute 
understanding ;  but  without  any  play  or  vivacity  of 
fancy,  any  gift  of  simplicity  orpathos,  any  loftiness  of 
genius,  or  delicacy  of  taste.  Though  not  deficient  in 
literature,  nor  unread  in  poetry,  he  had  evidently  none 
of  the  higher  elements  of  a  poet  in  his  composition ; 
and  has  accordingly  made  a  most  injudicious  choice 
and  unfortunate  application  of  the  models  which  lay 
before  him.    Instead  of  aspiring  to  emulate  the  sub- 
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Bartow    lime  composure  of  Milton,  or  the  natural  eloquence 
»      II        and  flowing  nervousness  of  Dryden,  he  has  bethought 
*fhlm  of  transferring  to  epic  poetry  the  light,  spark- 
ling, and  tawdry  diction  of  Darwin ;  and  of  narrating 
great  events,  and  delivering  lofly  precepts,  in  an 


BAR 

unhappy  imitatioa  of  that  picturesque,  puerile,  and    fiariow 
pedantic  style,  which  alternately  charms  and  disgusts '      I 
us  in  the  pages  of  our  poetical  physiologist."    {Edin-  ^^^ 
burgh  Review^  Vol.  XV.) 


BAROMETER. 


1  HE  Encydoptedia  contains  such  an  account  of  the 
discovery  and  construction  of  this  most  valuable  in- 
strument, as  could  be  drawn  from  the  populiir  trea- 
tises of  natural  philosophy  in  the  English  language. 
But,  unfortunately,  our  compilers  of  elementary 
works  have  seldom  taken  the  trouble  to  remount  to 
the  original  sources  of  information, 'and  have  fre- 
quently, by  substituting  their  own  fancies,  or  ser- 
vilely copying  the  misses  of  others,  contrived  to 
disfigure  egregiously  the  relation  of  facts,  and  the 
hbtory  of  the  progress  of  invention.  We  now  pur- 
pose, therefore,  as  far  as  our  limits  will  admit,  to 
remodel  the  article;  and,  passing  rather  slightly 
over  the  description  of  the  difierent  kinds  of  baro- 
meters, and  other  practical  details  already  given, 
to  dwell  more  especially  on  the  successive  steps 
which  led  to  the  fine  discovery  of  atmospheric  pres- 
sure, and  its  application  to  physical  science, 
j^tnions  iTie  opinions  entertained  by  the  ancients  concern- 
^cients  •  ^"^  physical  subjects,  appear  at  best  only  splendid  vi- 
sions. They  speculated  boldly  in  cosmological  theo- 
ries, but  were  easily  satisfied  with  those  conclusions 
which  merely  soothe  the  fancy.  Many  of  the  phi- 
losophical notions,  however,  adopted  in  remote  ages, 
have  lefl  a  durable  impression  in  the  structure  of 
language,  and  still  continue  to  exert  a  visible  influ- 
ence in  moulding  the  current  sentiments  of  mankind. 
The  early  sages  of  Greece  dbtinguished  matter  into 
the  four  primary  elements,  of  earth,  water,  air,  and 
fire,  which,  by  their  various  combinations,  were  sup- 
posed to  produce  the  animated  spectacle  of  the  uni- 
verse. With  these  elements  were  associated  corre- 
sponding qualities,  in  a  binary  conjunction :  Hot  and 
cold ;  dry  and  moist.  Earth  and  water  were  con- 
sidered as  ponderous  and  inert ;  but  air  and  fire,  en- 
dued with  elastic  virtue,  were  imagined  to  possess 
lightness  and  activity.  Fire,  though  extracted  from 
all  bodies  by  the  operations  of  nature  or  of  art,  was 
yet  conceived  to  be  derived,  by  invisible  emanation, 
from  that  difiuse  lambent  fluid,  which,  under  the 
name  of  iEther,  occupied  the  highest  heavens,  and 
constituted  the  substance  and  nutriment  of  the  ce- 
lestial bodies.  While  the  earthy  matter  would,  there- 
fore, naturally  settle  towards  the  centre,  and  the 
aqueous  fluids  roll  along  the  surface,  of  the  solid 
globe;  the  air  and  fire  soared  aloft,  the  former  occu- 
pying the  whole  of  the  region  below  the  moon,  and 
the  latter  streaming  through  the  boundless  extent  of 
apace.  This  sublunary  scene  is  exposed  to  inces- 
sant change,  calamity,  and  decay;  but  above  it 
was  supposed  to  reign  a  perpetual  calm,  the  seat  of 
bliss,  and  of  divine  and  imperishable  essence. 

Aristotle,  and  some  other  philosophers,  viewing 
«tber  as  altogether  distinct  from  culinary  fire,  were 


disposed,  however,  to  consider  it  as  Vi^h  element,  of 
a  pure,  divine,  and  incorruptible  nature;  an  opinion  and  of  tfae 
which  afterwards  gave  occasion  to  the  famous  Quinta  S^clMoiioeo. 
Essentioy  or  Quintessence  of  the  schoolmen.  The 
alchemists,  idio  sprung  up  nearly  about  the  same  be- 
nighted period,  in  adopting  those  notions,  modified 
them  to  suit  their  own  peculiar  views.  To  the  ele- 
ments commonly  received,  they  joined  the  active 
auxiliaries  of  mercury  and  stdphur.  For  quiniessence 
they  substituted  spirit  and  elixir  ;  the  former,  drawn 
ofi^  by  the  application  of  fire,  being  conceived  to  re- 
present the  animating  principle  of  each  body ;  while 
the  latter,  extracted  by  the  combined  action  of  heat 
and  moisture,  was  supposed  to  exhibit  its  concentrat- 
ed and  most  select  qualities. 

Some  of  the  ancient  cosmologists  supposed  a  va- 
cuiun  beyond  the  shining  expanse  of  ether,  destin- 
ed to  receive  the  exhalations  from  this  nether  world. 
Others  denied  the  existence  of  a  separate  void,  but 
admitted  small  vacuities  interspersed  through  bodies. 
Aristotle,  however,  maintained  the  necessity  €€  aPfayncal 
plenum,  asserting  that  our  idea  of  space  or  exten- J'^P^'*/'^ 
sion  is  inseparable  from  that  of  body.  To  this  prin-^™*^ 
ciple  be  ascribed  the  suspension  of  water  in  a  tube, 
when  the  finger  is  applied  to  shut  (he  upper  end. 
Yet  the  very  contempt  in  which  that  philosopher, 
Crom  a  consciousness  of  his  own  superiority,  was 
accustomed  to  hold  the  received  opinions,  might  have 
led  him  to  take  ju^ter  views.  He  rejected  the  no- 
tion, that  air  has  levity  inherent  in  its  nature ;  nor 
would  he  admit  the  more  plausible  idea,  that  a  fluid 
so  easily  moved  must  possess  the  quality  of  perfect  in- 
difierence,  and  be  neither  light  nor  heavy.  Aristotle 
not  only  maintained  that  air  is  ponderous,  but  did 
not  scruple  to  appeal  to  direct  experiment  in  support 
of  his  assertion.  A  bladder,  he  says,  will  be  found 
to  gain  some  weight,  on  being  blown  or  filled  with 
air.  But  this  was  evidently  a  mere  random  asser- 
tion, betraying  his  ignorance  of  the  constitution  of 
fluids.  A  bag  filled  with  air,  and  suspended  in  a  like 
medium,  it  is  obvious,  from  the  laws  of  hydrostatics, 
must  weigh  exactly  the  same  as  before.  If  it  be  al- 
leged that,  in  blowing  up  the  bladder,  a  portion  of 
air  would  be  introduced  immediatdy  from  the  lungs, 
and  containing,  therefore,  a  small  admixture  of  car- 
bonic acid  gas,  which  is  specifically  lighter  than  the 
common  atmospheric  fluid;  the  additional  weight, 
amounting  scarcely  perhaps  to  a  grain,  would  be  too 
minute  to  be  detected  by  any  of  the  jeweller's  ba- 
lances constructed  in  ancient  Greece. 

The  mutual  opposition  of  the  leading  philosophical 
sects  of  antiquity  had,  in  general,  most  fatally  dis- 
couraged the  application  of  mathematical  reasoning 
to  the  system  of  the  material  world.    The  Academi* 
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BanoMter.  ciiiis»  or  di«  diicipkt  of  Fbto,  irho  cultivated  geome- 
v^vW/  try  with  ardour  and  brilliant  succeM,  irere  disposed  to 
r^ard  that  fcience  as  a  pure  intellectual  contempla- 
tion ;  and  resigning  themselves  to  the  illusion  of  their 
lofty  dreams,  they  turned  with  disdain  from  the  in- 
vestigation of  individual  facts  and  all  the  vulgar 
realities  of  life.  The  mind  of  Aristotle  was  of  a 
more  sober  and  practical  cast;  acute,  profound, 
and  discriminating,  it  ranged,  with  incredible  indus- 
try,  over  an  immense  field  of  inquiry.  That  judi- 
cious philosopher  recommended  a  careful  and  con- 
stant appeal  to  external  observation,  as  the  only  sure 
ground  on  whidi  to  erect  the  structure  of  physics ; 
but  unfortunately  his  schohurs  neglected  too  much 
the  study  of  mathematics,  the  most  powerful  instru- 
ment for  conducting  physical  research.  The  pre- 
cepts of  Aristotle,  though  excellent  in  some  re- 
spects, were  hence  in  the  sequel  unproductive  of 
any  genuine  firuit.  On  the  contrary,  the  weight  of 
his  opinions,  during  a  lon^  course  of  ages,  confined 
and  repressed  the  dibrU  ot  human  genius. 
Uodera  It  must  be  gratefully  acknowledged,  that  the  alche- 

|^J<^"Beii-||iig|Sy  styled  also  philosophers  by  fire,  were  the  first 
^"^       among  the  modems  who  dared  to  explore  new  paths  of 
science.   Their  projects  were,  indeed,  highly  chimeri- 
cal, but  they  had  the  merit  at  least  of  setting  the  ex- 
ample of  investigating  the  properties  of  matter  by  ac- 
tum experiment.    They  likewise  formed  associations 
among  mdividuals,  for  Uie  more  effectual  prosecution 
of  such  researches.  Hence  the  origin  of  that  obscure 
sect,  known  by  the  fanciful  title  of  Rosicrucians, 
who  sprung  up  in  Germany,  and  insensibly  spread 
their  mfiueoce  over  the  Continent.    Those  princi- 
ples were  afterwards  transphinted  into  the  matur- 
ed soil  of  Italy,  where  philosophy,  succeeding  to 
the  cultivation  of  letters,  wore  a  more  attractive 
garb.    Baptista  Porta,  a  Neapolitan  nobleman,  who 
flourished  about  the  latter  part  of  the  sixteenth  cen- 
tury, was  especially  distinguished  by  his  zeal  in  pro- 
moting such  pursuits.    Having  spent  many  years  in 
travelling  over  Europe  to  gain  information  respect- 
ing natural  objects,  he  invited  a  few  individuals  of  a 
similar  taste  to  assemble,  at  stated  times,  in  his  house, 
and  assist  him  in  making  new  experiments.    These 
meetings,  however,  gave  umbrage  to  the  watchful 
jealouff^  of  the  clergy,   and  they  were  soon  sup- 
pressed by  a  mandate  from  the  Court  of  Rome.   But 
the  example  was  imitated  in  other  parts  of  Italy, 
where  the  papal  authority  enjoyed  less  respect ;  and 
academies,  for  the  promotion  of  natural  science, 
were  successfully  instituted  under  the  patronage  of 
different  princes,  particularly  those  of  the  illustrious 
house  of  Medici. 
CSdileo.        In  this  ferment  of  inquiry,  Galileo  arose,  a  man  fit- 
ted alike  by  the  gifts  of  nature,  and  the  lights  of  edu- 
cation, to  be  the  rounder  of  experimental  science.  His 
elegant  genius  was  invigorated  by  the  study  of  the 
Greek  geometry ;  and  he  conceived  the  hi^py  and 
prolific  idea  of  employing  that  refined  instrument  to 
explore  facts  and  coinbine  the  results.     Archimedes, 
indeed,  among  the  ancients,  had  anticipated  this  road 
of  discovery,  having  most  successfully  I4>plied  the 
powers  of  geometrical  analysis  to  the  investigation 
of  some  parts  of  mechanics  and  hydrostatics^    But 
his  was  a  solitary  instance,  unheeded  by  succeeding 


ages.  The  ingenuity  of  Galileo  piepared  a  com-  Baromtter. 
ptete  revolution  in  science.  By  means  of  a  few  '^^^^"^ 
simple  but  striking  experiments  performed  on  the 
lagoons  of  Venice,  he  established  the  Uiws  of  motion, 
which  he  now  transferred  from  the  surface  of  our 
globe,  to  direct  the  revolutions  of  the  heavenly 
bodies.  The  publication  of  his  Dialogues^  which 
unfold  the  right  process  of  induction,  and  arc  not 
less  distinguished  by  fineness  of  conception  than 
beauty  of  diction,  form  a  new  era  in  the  annals  of 
philosophy.  He  was  the  first  that  attempted  to  as- 
certain the  weight  of  air  by  actual  experiment ;  and 
considering  the  nicety  of  the  operation,  and  the 
rudeness  of  the  instruments  constructed  at  that  period, 
he  made  a  very  tolerable  approach  to  tlie  truth.  It  had 
been  known  for  many  ages,  that  air  is  capable  of 
bein^  highly  condensed ;  and  Ctesebius  of  Alexandria 
had  mvented  an  engine,  which,  by  the  force  of  ihe 
sudden  expansion  of  this  compressed  fluid,  hurled  mis- 
sile weapons.  This  was  afterwards  improved  into  the 
wind  or  air-gun,  which  seems  to  have  been  not  un- 
common in  Europe  as  early  as  the  fifteenth  century, 
though  soon  afterwards  generally  superseded  in  prac- 
tice by  the  introduction  of  fire-arms.  Galileo,  being 
led  by  a  different  path  from  Uiat  pursued  at  present,  set 
himself  to  examine  the  weight  which  aiir  acquires  by 
condensation.  Having  fitted  a  large  copper  vessel 
with  a  valve,  he  injected  air  into  its  cavity  by  means 
of  a  springe,  and  then  suspended  it  to  a  balance.  The 
additional  increase  of  weight  being  tlius  found,  he 
opened  the  valve  under  an  mverted  glass  receiver  full 
of  water,  and  measured,  b^  the  displacement  of  this 
liquid,  the  surplus  quantity  of  air  which  had  been 
injected  into  the  copper  vessel.  He  thence  concluded 
that  air  is  400  times  lighter  than  water,  being  about 
the  double  of  the  true  estimate. 

After  he  had,  b^  such  researches,  acquired  cele- 
brity in  the  scientific  world,  Galileo  accepted  an  in* 
vitation,  with  a  very  handsome  appointment,  from 
Cosmo  de  Medici ;  and  devoting  himself  intensely 
to  astronomical  observations,  aided  by  the  telescope, 
which,  from  an  obscure  hint,  he  had  recently  construct- 
ed, yet  occasionally  unbending  his  mind  with  elegant 
recreation,  he  spent  almost  the  wholeof  the  evening  of 
his  life,  at  the  villa  of  Arcetri,  near  Florence,  in  a  style 
of  coAifort  and  even  splendour.  But,  while  occupied 
with  those  delightful  pursuits — exploring  the  plane- 
tary phases — an'd  discovering  new  worlds — he  was 
for  a  moment  recalled  to  his  early  studies,  by  an  inci- 
dent destined  to  form  an  epoch  in  the  history  of 
physical  science.  Some  artisans,  in  the  service  of  tneidcnii^l 
the  Grand  Duke,  having  been  employed  to  construct  ^»il°^^  ^^^ 
a  lifting  or  sucking  pump  for  a  very  deep  well,p"^^ 
found,  with  equal  surprise  and  vexation,  that,  in  spite 
of  all  the  pains  they  had  taken  in  fitting  the  piston  and 
valves,  the  water  could  b^  no  effort  be  made  to  rise 
higher  in  the  barrel  than  eighteen  palms,  or  thirty-two 
feet.  In  this  dilemma,  they  applied  to  Galileo  for  aa 
explication  of  the  cause  of  a  failure  so  unexpected  and 
perplexing.  But  the  philosopher  was  not  yet  pre- 
pared to  encounter  such  a  discordant  fact.  The 
Aristotelian  tenet  of  the  impossibility  of  the  exist- 
ence of  a  void,  was,  at  this  period,  universally  rac 
ceived  as  an  unquestionable  truth.  It  had  become 
a  favourite  axiom  of  the   schoolmen,  deceiving 
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Barometer,  themselves-— as  Leibnitz  did  afterwards,  in  proposing 
*^^V^^  his  principle  ofsitffkient  reason — by  the  glimmer  of  a 
metaphorical  expression,  the^^a  vacuifOrnature'shor'' 
ror  of  a  void.  To  create  a  vacuum,  thev  gravely  main- 
tained, would  require  the  hand  of  Omnipotence,  trans- 
cending the  utmost  power  of  men  or  even  devils. 
But  Gfdileo,  though  borne  along  by  the  current  of  opi- 
nion, saw  the  necessity  of  at  least  modifying  the  ge- 
neral principle*     Without  questioning  nature's  ab- 
T^**^  "J^  horrence  of  a  vacuum,  he  supposed  the  influence  of 
£jipu!ration  ^^  horror  to  be  confined  within  certain  limits,  not 
of  Galilea  exceeding  the  pressure  of  a  column  of  water  eighteen 
palms  in  height.    This  was  evidently  evading,  rather 
than  meeting,  the  difficulty  proposed  for  his  solution. 
Yet,  in  the  last  of  his  Dialogues,  lie  actually  mentions 
an  experiment  to  ascertain  thjs  power  or  virtUy  as  he 
calls  it,  of  a  vacuum,  A  piston,  exactly  fitted  into  a 
smooth  hollow  cylinder,  was  rammed  quite  to  the 
end,  and  tliis  carefully  shut  up ;  then  placing  the  cy- 
linder in  an  upright  but  inverted  position,  successive 
weights  were  appended  to  the  rod,  till  it  was  drawn 
from  the  close  end,  and  pulled  down,     it  may  seem 
strange,  that  the  Tuscan  philosopher,  after  advan- 
cing so  far,  should  have  stopt  on  the  verge  of  a  great 
discovery.     He  had  already  weighed  the  air,  and  it 
was  only  another  small  step  thence  to  infer  the  effi^ct 
of  its  incumbent  mass.     But  the  atmosphere  was 
still  supposed  to  reach  to  the  moon,  and  the  pressure 
of  columns  of  such  enormous  height  seemed  to  mock 
all  calculation, and  overwhelm  the  imagination.*  Yet, 
on  reconsidering  tlie  subject,  Galileo  began  to  sus- 
pect the  solidity  of  the  explication  which  he  had 
given ;  but  it  was  now  too  late  for  him,  in  his  ad* 
vanced  age,  loaded  with  bodily  infirmities,  and  di- 
spirited by  clerical  persecution,  to  attempt  any  far- 
ther innovation  in  science.     Recommending  it  ear- 
nestly to  his  friend  and  pupil  Torricelli  to  resume 
the  investigation,  this  illustrious  precursor  of  New- 
ton expired  in  l642,  the  very  year  in  which  the 
English  philosopher  was  born.     His  uniform  kind- 
ness and  urbanity  rendered  him  extremely  beloved; 
and  his  disciples,  particularly  Torricelli,  Viviani,  and 
Ricci,  venerating  his  memory,  caught  the  same  taste, 
and  followed  similar  pursuits. 
Torricelli's        Torricelli    now    conceived   the    happy   idea  of 
fainoas  Ex-  exhibitmg  the  action   of  a  pump  on   a  contract- 
p^rimeiiL     ed   scale,    by   means  of  a   column  of  mercury, 
which  is  nearly  fourteen  times  heavier  than  water. 
This    experiment  he   first    communicated    to   his 
friend   Viviani,  who  performed  it  with  success  in 
1643 ;  and  he  afterwards  repeated  and  varied  it  him- 
self.     The  method  which  he  took  brought  very 
neatly  under  one  view  all  the  circumstances  affecting  *~ 
the  question.    Having  selected  a  tube  about  a  quar- 
ter of  an  inch  wide,  and  four  feet  long,  he  sealed 


one  of  the  ends  hermeticallyi  or  closed  it  under  tiheBinnater. 
flame  of  a  lamp ;  he  then  filled  the  cavity  of  the  ^>^%^/ 
tube  with  mercury,  and  applying  his  finger  to  the 
open  end,  he  inverted  it  in  a  bason  likewise  containing 
mercury,  though  covered  with  a  portion  of  water. 
The  mercury  instantly  sunk  to  nearly  thirty  inches 
above  the  lower  surface ;  but  on  raising  fhe  tube,  till 
its  orifice  communicated  with  the  layer  of  water,  the 
mercury  run  all  out,  and  the  water  now  sprung  up 
to  the  top,  and  occupied  the  whole,  of  the  cavity. 
It  was  thus  proved,  that  the  water  and  mercury  are 
each  supported  by  the  same  equipoise,  which  Torri- 
celli, after  some  hesitation,  at  last  concluded  to  be 
the  pressure  of  the  external  atmosphere.    He  next 
converted  the  mercurial  column  into  a  form  adi^ted 
for  observation,  by  bending  the  lower  end  of  the  tube, 
and  constructing  what  has  since  received  the  name  of 
the  syphon  barometer*    (See  Jig.  1.   Plate  XXXU.) 
Thus  armed  with  a  commodious  instrument,  he  soon 
detected  the  variation  of  atmospheric  pressure,  which 
depends  on  the  change  of  weather.     These  import- 
ant results  were  published  in  the  year  1645 ;  but 
Torricelli  did  not  live  to  enjoy  the  nune  of  his  great 
discovery, for  this  most  promising  genius  was  snatched 
away  by  a  putrid  fever  in  the  flower  of  his  age. 

The  report  of  Torricelli's  first  experiments  having 
been  carried  to  France  before  he  had  ventured  to 
draw  his  capital  conclusion,  set  philosophers  to  spe- 
culate on  the  cause  of  such  an  unexpected  fact  Des- 
cartes,*- with  his  usual  rapidity  and  boldness  of  con- 
ceptidn,  did  not  hesitate,  in  his  correspondence  tirith 
Mersenne,  to  refer  the  suspennon  of  the  mercury  in 
the  tube  at  once  to  the  pressure  of  the  external 
atmosphere.  But  this  influence  appears  not  very 
consistent  with  his  system,  which  assumed  the  ex- 
istence of  an  absolute  plenum,  and  only  supplied  the 
place  of  a  void  by  the  difiusion  of  subtile  abraded 
particles  of  matter.  He  suspected  also  the  accuracy 
of  Galileo's  estimate  of  the  weight  of  the  air,  whidi 
he  thought  was  scarcely  appreciable  bv  experiment. 

But,  in  the  same  country,  the  subject  was  now  PMcari Ea* 
pursued  with  deliberate  caution,  and  through  all  its  P^nmemik 
details,  by  another  genius  of  the  highest  order ;  one 
of  the  finest  and  most  original  that  France  has  ever 
produced.  Pascal  had  shown  premature  and  extra- 
ordinary talents,  which  were  encouraged  by  his  fa- 
ther, a  man  of  learning,  who  lived  in  habits  of  inti- 
macy with  the  literati  of  Paris.  The  young  philoso- 
pher happened  to  be  residing  at  Rouen,  in  l646» 
when  he  was  informed  of  the  famous  Italian  experi- 
ment. Having  access,  fortunately,  to  a  g1ass4iouse, 
he  resolved  immediately  to  repeat  the  observations 
on  a  large  scale.  He  had  already  suspected  the 
justness  of  the  principle,  that  ''  nature  abhors  a  va- 
cuum," and  thought  Uiat  the  condensation  and  rare- 


^  This  narrative,  which  marks  so  well  the  slow  and  timid  steps  whereby  men^  even  of  the  highest  intel- 
lectual endowments,  usually  advance  in  the  search  after  truth,  is  drawn  from  the  writings  of  Galileo  himself. 
The  carelessness  of  some  authors  in  mis-stating  fisicts,  and  imputing  unworthy  motives  to  those  patriarchs  of 
science  who  could  not  open  their  eyes  all  at  once  to  the  bright  effulgence  of  day,  deserves  severe  reprehen- 
sion. We  may  remark,  in  passing,  that  M.  Biot,  who  ranks  now  among  the  first  mathematicians  ana  philo* 
sophers  in  France,  has  not  scrupled,  in  a  recent  bulky  compilation  on  physics,  to  allege  that  Galileo  only 
joked  with  the  artisans  who  asked  him  the  reason  of  the  failure  ol^  their  pump ;  that  he  had  an  idea  of  the 
true  explication,  but  chose  to  keep  his  secret,  and  sufiered  it  to  die  with  him.  Such  a  contemptible  conduct 
would  certainly  have  been  a  reproach  to  Galileo's  acknowledged  candour. 


BAROMETER. 


119 


SMnMMier.  (aeltoD  of  the  air  point  to  a  different*  or  at  least  a 
*^^V^r  modified  conclusion.    With  a  vicir  to  clear  up  this 
subject,  Pascal  performed  a  number  of  satisfactory 
experiments,  of  which  we  shall  cite  a  few  of  the  more 
striking,  nearly  in  his  own  language,  tinctured  evident- 
\\  with  the  prevailing  opinions  of  the  age  :  I.  Having 
itttcd  a  piston  to  an  open  glass  (ubc,  and  rammed  it 
quite  down,  he  applie<^  his  finger  close  to  the  lower 
end,  and  plunged  the  wh^le  under  water ;  then  draw- 
ing back  the  piston,  which  was  done  wiUi  ease,  the 
fin^r  felt  strongly  and  rather  painfully  attracted, 
while  an  apparent  vacuity  was  formed  above  it,  and 
continued  to  enlarge :  but  instantly  on  removing  the 
finger,  the  water,  contrary  to  its  nature,  darted  up 
and  filled  the  whole  of  the  cavity.    S«  A  glass  tube, 
about  fifty  feet  long,  sealed  hermetically  at  one  end, 
and  filled  with  water,  or  rather  red  wine,  as  a  more 
visible  fluid,  was  inverted  perpendicularly  in  a  bason 
of  the  same*  The  liquid  immediately  subsided,  leav- 
ing a  vacant  space  of  thirty-five  feet;  but,  on  gradually 
reclining  the  tube,  tlie  liquid  rose  again,  and  con- 
tinued to  mount,  till  it  struck  a  sharp  blow  against 
the  top  of  the  glass.  5.  A  syphon,  having  one  leg  fifly- 
five  feet  high,  and  the  oUier  only  fifty,  being  filled 
with  water,  and  planted  in  two  basons  containing  the 
same,  such  that  the  shorter  branch  had  a  perpendi- 
cular position,  the  water  sunk  in  both  to  the  same 
level,  without  being  attracted,  as  usual  in  syphons,  to 
the  longer  branch ;  but,  on  leaning  the  syphon  back, 
the  columns  rose  till  they  united  at  the  top,  a||^  then 
the  water  b^an  to  flow  towards  the  lower  bason.  •  The 
same  experiment  was  also  performed  with  mercury, 
the  sjrphon  having  one  leg  ten  feet,  and  the  other 
only  nine  feet  and  a  half  ia  length,  the  mercury  being 
found  to  divide  itself  into  two  columns,  which  con- 
tinued suspended  at  an  altitude  of  about  Uiirty  inches. 
4.  Having  nicely  fitted  a  piston  to  a  lon^  glass 
syringe,  and  pushed  it  down  to  the  end,  he  immer- 
sed this  in  a  bason  pf  mercury,  and  held  the  tube  in 
a  vertical  position ;  on  gently  drawing  up  the  piston, 
the  mercury  closely  followed  it  to  the  height  of  twenty- 
nine  inches,  but  then  stopt,  leaving  the  piston  to  form 
above  it  an  apparent  vacuity.    In  this  state,  also, 
the  syringe  weighed  exactly  the  same,  whatever  was 
the  magnitude  of  the  vacant  space. 
AdBiions     From  these  and  other  similar  experiments,  Pascal 
lodaetjoo.  \^  ^]^  inductive  process,  with  a  degree  of  caution 
that  might  seem  to  border  on  timidity.    He  inferred 
that  all  bodies  have  a  reluctance  to  a  visible  separa- 
tion, or  that  nature  abhors  an  apparent  void ;  that 
this  reluctxmce  is  exactly  the  same  for  a  small  as  for 
a  great  vacuity ;  and  that  the  force  is  limited,  and  ex- 
ceeds not  the  pressure  of  a  column  of  water  thirty- 
three  feet  in  height.  He  next  ventured  one  step  far- 
ther, and  concluded,  that  this  apparent  vacuity  was  not 
filled  by  air  lodged  in  the  pores  of  the  glass,  or  de- 
rived from  external  filtration ;  that  it  contained  no 
subtile  mattc;r  secreted  from  the  atmosphere,  and 
was  not  occupied  by  mercurial  vapours  or  spiritous 
exhalations ;  m  short,  that  a  real  and  absolute  vacu- 
um had  been  formed. 
Attickedby     Pascal,  then  only  twenty-four  years  of  age,  propos- 
Hdel.  £^  |0  nrrite  a  treatise  on  the  subject  of  those  inquiries ; 

but  thought  proper,  in  the  meantime,  to  publish  a 
short  abstract  of  it|  which  appeared  in  l647>  and  in- 


volved him  in  a  wretched  controversy.  Father  f^sromefcr. 
Noel,  rector  of  the  Jesuits'  College  at  Paris,  keenly  v^*y-^ 
attacked  it,  armed  with  all  the  miserable  sophisms 
of  the  schools,  and  the  absurd  dogmas  of  the  Romish 
church.  He  contended,  that  the  space  above  the 
mercurial  column  was  corporeal,  because  it  was  vi- 
sible and  admitted  light ;  that  a  void  being  a  mere 
non-entity,  cannot  have  different  degrees  of  magni- 
tude ;  that  the  separation  produced  in  the  experi- 
ments was  violent  and  unnatural ;  and  ho  presupposed 
that  the  atmosphere,  like  blood,  containing  a  mixture 
of  the  several  elements,  the  fire  and  the  finer  part  of 
the  air  were  detached  from  it,  and  violently  forced 
through  the  pores  of  the  glass,  to  occupy  the  desert- 
ed space.  To  enforce  these  puerile  arguments,  the 
reverend  Jesuit  did  not  scruple  to  employ  the  poi- 
soned weapon  which  his  order  has  often  wielded  with 
deadly  effect, — the  hinting  an  oblique  charge  of 
heresy.  This  rude  attack  only  roused  Pascal,  and 
disposed  him  boldly  to  throw  off  the  fetters  of,  inve- 
terate opinion.  He  began  to  perceive  that  "  aljhor- 
rence"  cannot,  in  strict  logic,  be  applied  to  nature, 
which  is  a  mere  personification,  and  incapable  of  pas- 
sion ;  and  was  inclined,  by  degrees,  to  adopt  the  clear 
disembarrassed  explication  of  Torricelli,  referring  the 
suspension  of  the  mercurial  column  to  the  pressure 
of  the  external  atmosphere.  In  stating  this  conclu- 
sion, he  makes  some  remarks  which  would  deserve 
the  serious  attention  of  philosophers  in  the  present 
age.  "  When  the  weakness  of  men  is  unable  to  find 
out  the  true  causes  of  phenomena,  they  are  apt  to 
employ  their  subtlety  in  substituting  imaginary  ones, 
which  they  express  by  specious  names  that  fill  the 
ear,  without  satisfying  the  judgment.  It  is  thus  that 
the  sympathy  and  antipathy  of  natural  bodies  are  as- 
serted to  be  the  efficient  and  unequivocal  causes  of 
several  effects,  as  if  inanimate  substances  were  really 
capable  of  sympathy  and  antipathy.  The  same  thing 
may  be  said  of  the  antiperistasis,  and  various  other 
chimerical  causes,  which  afford  only  a  vain  relief  to 
the  avidity  of  men  to  know  hidden  truths,  and  which, 
far  from  discovering  them,  only  serve  to  conceal  the 
ignorance  of  those  who  invent  such  explications,  and 
nourish  it  in  their  followers."  These  remarks,  equally 
judicious  and  profound,  are  the  more  striking,  since 
Lord  Bacon,  while  he  proposed  to  reform  and  new- 
model  the  whole  structure  of  human  learning,  yet 
complied  with  the  taste  of  his  age  in  retaining  much  of 
the  jargon  and  barbarous  distinctions  of  the  schools. 

But  Pascal  did  not  rest  satisfied  with  mere  reason-  Fueal's  df- 
ing,  however  strictly  conducted ;  and  he  soon  devised  ci»ive  Eipc- 
an  experiment  which  should  palpably  mark,  under  ^^^^ ' 
different  circumstances,  the  varying  effects  of  atmo- 
spheric pressure.  It  occurred  to  him,  that,  if  the 
mercury  in  the  Torricellian  tube  were  really  support- 
ed by  the  counterpoising  weight  of  the  atmosphere,  it 
would  be  aflected  by  the  mass  of  superincumbent 
fluid,  and  must  therefore  partially  subside  in  the 
higher  elevations.  He  was  impatient  to  have  his  con- 
jecture tried  in  a  favourable  situation,  and,  in  Novem- 
ber 1647,  he  wrote  a  letter  communicating  those 
views  to  his  brother-in-law,  Perier,  who  filled  an  of- 
fice of  considerable  trust  in  the  province,  and  com- 
monly resided  at  Clermont  in  Auvergne,  in  the  im- 
mediate vicinity  of  the  Puy  de  Ddme,  a  lof^y  coal* 
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Barometer,  cal  mountain,  wliich  rose,  according  to  estimationy 
^•^V^^  above  the  altitude  of  500  toises.  Various  avocations, 
however,  prevented  that  intelligent  person  from  com- 
plying widi  his  instructions,  till  the  following  year. 
Early  in  the  morning  of  the  Ipth  of  September  1648, 
a  few  curious  friends  joined  him  in  the  garden  of  a 
monastery,  situate  near  the  lowest  part  of  the  city  of 
Clermont,  where  he  had  brought  a  quantity. of  mer- 
cury, and  two  glass  tubes  hermetically  sealed  at  the 
top.     These  he  filled  and  inverted,  as  usual,  and 
found  the  mercury  to  stand  in  both  at  the  same 
height,  namely,  26  inches  and  S|  lines,  or  28  Eng- 
lish inches.    Leaving  one  of  tlie  tubes  behind,  in  the 
custody  of  the  subprior,  he  proceeded  with  the  other 
to  the  summit  of  the  mountain,  and  repeated  the  ex- 
periment, when  his  party  were  surprised  and  delighted 
to  see  the  mercury  sink  more  than  three  inches  under 
the  former  mark,  and  remain  suspended  at  the  height 
of  23  inches  and  2  lines,  or  24.7  English  inches.    In 
his  descent  from  the  mountain,  he  observed,  at  two  se- 
veral stations,  that  the  mercury  successively  rose;  and, 
on  his  return  to  the  monastery,  he  found  it  stood  exact- 
ly at  tiic  same  point  as  at  first.  Encouraged  by  the  suc- 
cess of  this  memorable  experiment,  Perier  repeated  it 
on  the  highest  tower  of  Clermont,  and  noted  a  difference 
of  two  lines  at  an  elevation  of  20  toises.  Pascal,  on  his 
part,  as  soon  as  the  intelligence  reached  him  at  Paris, 
where  he  then  chanced  to  be,  made  similar  observa- 
tions on  the  top  of  a  high  house,  and  in  the  belfry  of 
the  church  of  St  Jacques  des  Boucheries,  near  the 
bor^r  of  the  Seine ;  and  so  much  was  he  satisfied 
with  the  results,  that  he  proposed  already  the  appli- 
cation of  the  barometer  for  measuring  the  relative 
height  of  distant  places  on  the  surface  of  the  globe. 

The  investigation  of  the  existence  and  effects  of 
atmospheric   pressure  was   now  completed,   and  it 
threw  a  sudden  blaze  over  the  whole  contexture  of 
physical  science.    The  fame  of  the  experiments  per- 
formed in  Italy  and  in  France,  quickly  spread  over 
OppoBirion  Europe.    Yet  such  is  the  force  of  habit  and  early 
De  k!"  '^  H**  P*'^j*i^*ce,  that,  after  the  first  moments  of  surprise 
^  *   and  confusion,  few  of  the  learned  at  this  period  had 
the  courage  to  open  their  eyes  to  tlie  light  which  had 
so  unexpectedly  burst  upon  them;  but,  secretly  che- 
rishing tlieir  inveterate  notions,  they  sought  to  com- 
fort themselves,  by  starting  a  variety  of  captious  ob- 
jections.    Father  Mersenne,  though  a  man  of  some 
abilities,  conceived  that  suction  was  occasioned  by 
certain  hooked  particles  dispersed  through  the  atmo- 
sphere, which  laid  hold  of  any  fluid  in  contact  with 
them,  and  drew  it  towards  the  general  mass.   Father 
Linus,  plunging  still  deeper  in  mysticism  and  ab- 
surdity, gravely  proposed  the  Junicniar  hypothesis^ 
which  attributes  the  suspension  of  the  mercurial  co- 
lumn to  the  agency  of  certain  small  invisible  threads. 
But  others  of  the  clergy  attacked  Pascal  with  en- 
venomed bitterness.     The  Jesuits  of  the  college  of 
Montserrand  scrupled  not,  in  their  public  theses,  to 
pervert  his  expressions,  and  even  contest  the  origi- 
nality of  his  experiments.    The  philosopher  was  just- 
ly incensed  at  their  base  conduct ;  and  those  repeat- 
ed provocations  served,  no  doubt,  to  give  a  keener 
edge  to  his  wit,  when  he  afterwards  directed  it  with 
such  overwhelming  energy  against  that  insidious  and 
formidable  order  of  priesthood.  He  composed  in  1 65Sy 
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though  they  were  not  published  till  after  his  death,  Baromeier. 
two  short  treatises.  On  the  Equilibrium  of  Liquors^  >^*s  "^^^ 
and  On  the  Weight  of  the  Mass  of  Air^  remarkable 
for  their  neatness,  perspicuity,  and  lucid  order.  The 
laws  of  the  equilibrium  of  fluids  are  tliere  beautifully 
deduced  from  a  single  principle,  which  suggests  a 
variety  of  original  views  and  admirable  remarks.  In 
those  tracts,  he  likewise  gives  a  description  of  the 
Hydraulic  Press,  a  most  useful  and  powerful  ma- 
chine, which  has  lately  been  revived  in  this  country, 
and  considered  as  a  new  invention. 

A  similar  discovery,  which  was  made  about  UieDiaoorerT 
same  time  in  Germany,  came  seasonably  to  support  of  ^  Air- 
the  triumph  of  innovation.    Otto  Giirick^,  a  wealthy  EIPP  ^J 
magistrate  of  Magdeburg,  who  amused  his  leisure   ^'"^^ 
by  constructing  pieces  of  oiechanism,  and  instituting 
curious  physical  inquiries,  finding  that  the  belief  in 
the  impossibility  of  a  vacuum,  with  other  scholastic 
tenets,  was  on  the  gradual  decline,  had  the  boldness 
to  conceive  that  the  forming  of  a  void  was  a  task 
perhaps  within  the  reach  of  human  ingenuity.    Fired 
with  the  idea  of  accomplishing  what  for  ages  had 
been  deemed  unattainable,  he  directed  all  his  efforts 
to  compass  that  end.    In  his  first  trials  he  failed^ 
as  might  be  expected;  but,  by  perseverance,   he 
was  enal>led  to  surmount  every  obstacle.     Having 
fiUed  a  wooden  cask  with  water,  he  attempted  to  ex- 
tract this  again,  by  means  of  a  small  sucking  pump, 
introduced  at  the  bottom  of  the  cask,  and  worked 
vigorously  by  three  stout  men ;  a  hissing  noise  was 
heard  like  that  of  boiling  water,  the  air  entered  from 
above  through  the  interstices  of  the  wood,  and  the 
water  flowed  out.     The  more  effectually  to  exclude 
the  air,  he  next  took  a  smaller  cask,  with  a  sucker 
attached  to  it,  and  placed  it  within  a  larger  one,  hav- 
ing filled  up  the  space  between  them  with  water. 
On  working  the  pump  as  before,  the  water  was  forced 
through  the  pores  of  the  wood  into  the  inner  cask, 
but  none  was  extracted  by  the  action  of  the  piston. 
Foiled  in  these  attempts  with  wooden  casks,  he  had 
recourse  to  a  copper  ball,  to  the  under  part  of  which 
he  screwed  an  inclining  sucker ;  and,  with  this  ap- 
paratus, he  at  last  succeeded  in  extracting  the  air. 
He  continued  the  operation,  till  no  farther  portion  of 
air  was  perceived  to  issue  firom  the  vent.     On  open- 
ing the  cock  again,  the  air  rushed  into  the  cavity  of 
the  ball  with  violence ;  and  the  same  effect  took  placey 
with  scarcely  any  diminution  of  power,  after  an  in- 
terval of  a  day  or  two.    The  construction  of  the  ma- 
chine was  afterwards  rendered  more  perfect,  by  sub- 
stituting a  large  inclined  metal  sucker,,  with  its  joints 
secured  by  immersion  in  water. 

Such  was  the  origin  of  that  most  valuable  addition 
to  philosopliical  apparatus — the  air-pump,  which  long 
retained  its  earliest  rude  and  simple  form  on  the  Con* 
tinent.  By  help  of  this  new  and  powerful  instrument, 
Giirick6  was  enabled  to  perform  some  interesting  and 
very  important  experiments.  One  of  these,  which 
demonstrates  in  a  very  striking  way  the  pressure  of 
the  atmosphere,  has  been  since  deservedly  styled  the 
Magdeburg  Experiment.  It  was  performed  with  two 
hollow  copper  hemispheres,  closely  fitted  ti^ther,  . 
and  the  air  exhausted  from  their  cavity.  This  sin- 
gular experiment  GUricke  had  the  honour  of  exhi- 
biting, in  the  year  16549  before  the  princes  of  the 
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Barometer,  empire  flnd  the  foreign  ninieters,  assembled  at  the 
^*^*y^  diet  of  Ratisbon.  The  force  of  two  teamff,  each 
coitfisting  of  a  dozen  of  horses,  made  to  pull  in  op- 
pOfiSte  directions,  waft  found  insufficient  to  sepa* 
rate  the  hemispheres.  It  was  now  that  the  Bur* 
gomaster  of  Magdeburg  heard,  for  the  first  time,  of 
Torric^i*s  great  discovery,  and  the  intelligence 
must  have  appeared  qmte  »Blightftil  to  him,  who,  by 
a  path  so  different,  had  yet  arrived  at  a  similar 
conclusion. 

Afler  his  return  from  this  splendid  assembly, 
Giirick^  pursued  at  home  various  pneumatical  re- 
searches* He  showed  the  diminished  pressure  of 
the  atmosphere  at  an  elevation  above  the  surface,  by 
means  of  a  hollow  ball  fitted  with  a  stop-cock  ;  hav- 
ing carried  this  to  a  height,  a  portion  of  the  contain- 
ed air  rushed  out  on  turning  me  cock ;  but  when  it 
was  brought  down  again  and  opened,  the  same  mea- 
sure of  air  apparency  flowed  into  its  cavity.  He 
actuidly  weighed  the  aur,  by  ascertaining,  by  a  nice 
balance,  the  loss  which  a  large  bottle  sustained  on 
being  exhausted,  and  found  that  air  is  970  times 
lighter  than  water,  a  very  near  approximation,  if  al- 
lowance were  made  for  the  residuum  of  air  still  lefl 
in  the  bottle.  He  was  the  first  who  proposed  the 
Siatioal  Ba-  SiaHeal  Bahnee  for  measuring  the  vanations  of 
I*>>M.  atmospheric  density,  consisting  of  a  hollow  glass 
ball  about  a  foot  in  diameter,  hermetically  sealed, 
and  freely  suspended  in  the  air,  to  indicate  by  its* 
difl^nt  buo]rancy  the  changes  which  take  place  in 
tile  gravity  of  the  external  fluid. 

Biut  Giirick6  took  great  pleasure  in  a  huge  water 
barometer  erected  in  his  nouse.  It  consisted  of  a 
tube  above  thirty  feet  hiffh,  rising  along  the  wall,  and 
terminated  by  a  tall  and  rather  wide  tube  hermeti- 
cally sealed,  containing  a  toy,  of  the  shape  of  a  man. 
The  v^ole  being  fiNed  with  water,  and  set  in  a  ba* 
son  on  the  ground,  the  column  of  liquid  settled  to  the 
proper  altitude,  and  left  the  toy  floating  on  its  sur- 
face ;  but  ell  the  lower  part  of  the  tube  being  con- 
eedled  under  the  wainscoting,  the  little  image,  or 
weather-mannikin,  as  he  was  called,  made  its  ap-- 
pearanee  only  when  raised  up  into  view  in  fine 
wenlher;  Thiv  whimsical  contrivance,  which  receiv- 
ed the  name  of  anemoscope,  or  semper  vivum,  excited 
among  the  populace  vast  admiration ;  and  the  worthy 
magtstrato'  was  in  consequence  shrewdly  suspected 
by  his  townsmen  of  being  too  familiar  with  the  powers 
of  darkness. 

The  tiettte  for  experimental  science  was  about  this 
tion  of  Ex-  time  Introduced  from  the  Continent  into  England. 
SciToTO  i!l.  ^*  ^*^**  struggle  for  the  security  of  private  ri^ts 
ts  Ea^Uod.'^'^^'^^  ^^^^  ^c  national  energy,  and  its  trium- 
phant success  had  infused  among  all  classes  of  men 
a  spirit  of  boldness  and  enterprise  most  favourable 
to  tile  reception  of  the  new  philosophy.  The  parlia- 
roentaiy  commissioners,  by  removing  the  more  vio- 
lent'and  bigoted  members  of  the  universities,  con- 
tributed, on  the  whole,  to  encourage  a  more  liberal 
tone  of  thinking  in  those  opulent  seminaries.  Near 
the  olose  of  she  civil  war,  and  during  the  vigorous 
administration  df  Cromwell,  the  philosophy  by  ex- 
peiimeni  found  some  proselytes  at  last  among  the 
cMiters  of  Oxford,  where  the  mass  of  antiquated 
opinions  had  lain  so  long  embalmed  and  protected  by 
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religious  awe.  A  small  association  was  there  formed,  Bsfoweie^ 
for  combining  together  the  efforts  of  individuals  in  ^^^/"^ 
the  prosecution  of  such  inquiries ;' and  the  fruits  of 
this  mutual  compact  were  afterwards  visible  in  the 
composition  of  various  philosophical  works.  But  the 
Restoration,  by  whidi  Uie  nation,  in  a  burst  of  in«« 
considerate  loyalty,  surrendered  the  privileges  which 
it  had  purchased  with  torrents  of  blood,  threw  the  go- 
vernment of  the  universities  again  into  the  hands  of 
men  decidedly  hostile  to  the  very  shadow  of  insprove- 
ment.  Experimental  science  withdrew  to  a  more 
congenial  soil,  and  sought  shelter  and  support  in  the 
wider  scope  of  the  capital.  The  coUege  founded  by 
the  munificence  of  Sir  Thomas  Gresbam,  for  the  be- 
nefit of  the  citizens  of  London,  though  now  unfortu- 
nately sunk  in  absolute  neglect,  had  the  merit  of  first 
extending  its  protection  to  the  pursuits  of  inductive 
philosophy.  It  produced  a  succession  of  professors, 
eminent  in  mathematical  learning,  which  is  so  close- 
ly allied  with  experimental  research.  A  more  exten- 
sive association  was  accordingly  formed  in  London, 
which  regularly  met  at  the  apartments  within  the 
Exchange,  and  was  afterwards,  at  the  suggestion 
of  Oldenburg,  the  resident  from  the  city  of  Ham- 
burg, and  in  imitation  of  the  foreign  academies, 
constituted  by  charter  into  the  Royal  Society.  Such  Royal  S«- 
was  the  humble  beginning  of  that  illustrious  body,  ^i^ty* 
and  such  was  all  the  countenance  it  received  from 
'  a  needy  and  profligate  government.  The  institution, 
however,  proved  at  first  eminently  useful,  by  the  in- 
fluence it  had  in  directing  the  public  opinion,  and 
the  shelter  it  afforded  to  experimental  philosophy 
against  the  jealousy  and  declared  hostility  of  the 
clerical  and  scholastic  seminaries.  The  union  of 
rank,  or  wealth,  or  talent,  though  still  very  limited  in 
its  range,  bestowed  a  degree  of  lustre  on  the  infant 
society,  that  was  quite  necessary  for  its  defence 
against  the  attacks  of  ignorance,  and  the  mining  of 
bigotry. 

One  of  the  most  active  members  of  the  Royal  So-  Boyle  and 
clety  was  Mr  Boyle,  who,  having  become  acquaint-  Hook, 
ed  with  experimental  researches  in  the  course  of  his 
travels,  devoted,  after  his  return  home,  his  time  and 
his  fortune  to  such  calm  but  engaging  pursuits.     In 
this  occupation,  he  derived  the  most  essential  aid  from 
Dr  Hook,  whom  he  had  the  discernnaBut  to  engage 
as  his  assistant, — ^the  most  skilful  mechanician,  and 
the  best  practical  philosopher,  of  the  age.   The  same 
ingenious  person  was  likewise  emf^oyed  as  operator 
to  the  society,  and  undertook  to  produce  at  each  meet-  - 
ing  some  new  experiments  for  the  instruction  and  en- 
tertainment of  the  members.  One  of  the  favourite  sub- 
jects was  to  exhibit  the  properties  of  the  atmosphere. 
Dr  Hook,  at  the  instance  of  Mr  Boyle,  had  given  a 
more  convenient  form  to  the  air-pump,  and  had  ma- 
teriaUy  improved  its  construction,  especially  by  the 
application  of  oil  to  Uie  joinjts  and  valves.     Widi 
this  improved  machine,  a  mote  perfect  vacuum  was 
procured  than  Giirick6  had  obCamed ;  and  the  Eng- 
lish philosophers  were  thus  enabled  to  jperform  a  va- 
riety of  delicate  and  interesting  expenments,  which 
extended  the  influence  of  the  origiiutl  discovery. 

In  those  early  meetings,  too,  of  the  Royal  Society, 
the  suapensioD  of  the  mercury  in  the  Torricellian 
tube  had  still  the  attraction  of  novelty.   The  famous 

Q 


199 

BiMMMtcr. 


BAROMETER. 


Haygens's 
£zperi- 


CasteniBft- 
nNDeter. 


Barometer 
ofDctciN 
tei. 


Ifealiaii  itxpeiimem,  a»  k  va*  called#  was  firefyMllf 
repealed  and  varied  in  the  preittnee  of  a  fftvr  of  ttMt 
mofe  assiduous  members^  who,,  thotigh  ddigMed  with 
tiia  exhibition,  continued  to  reason  and  lo  doubt  cimdi-» 
cerning  the  cause  of  the  phenomenon.  These  doubts 
acquired  new  force  from  a  singular  experiment  which 
the  celdbrated  Huygens  some  jrears  afterwards  com- 
municated, dhiung  a  visit  he  made  to  hondoo*  Hovitig 
ffiled  a  glass  tube  eighty  inches  long  with  mereu^ 
ry,  and  careluBy  ex^bd  whatever  air  was  lurking 
diout  the  sides,  he  gentiy  inverted  it,  as  usual,  in  a 
bason ;  when  the  mercivy  notwithstanding  remained. 
sttH  banging  from  the  lop  of  the  tube,  and  did  not  sub* 
side  to  the  proper  height,  till  it  was  struck  with  a  slight 
blow.  This  anomalous  fact  appeared  then  extremely 
puzzling.  The  ex{)eriment,  indeed,  requires  great  nice- 
ty and  address  on  the  part  of  the  operator,  and  evident- 
ly depends  on  a  concurrence  of  circumstances  which 
have  not  yet  been  sufficiently  explained.  There  /:an, 
at  present,  exist  no  doubt  that  this  extraordinary  sus- 
pension of  the  mercury  is  occasioned  by  its  obstinate 
adhesion  to  the  inside  of  the  tube,  which,  in  the'pro^ 
oeas  of  purging  the  air,  becomes  prebably  lined  with 
Sk  very  thin  film  of  mercurial  oxyd*  But  Huygens,, 
who  had  embraced  the  leading  principles  of  the  Car* 
tesian  philosophy,  was  inclined  to  draw  a  very  di&B^ 
tp^  oondusion*  He  thought  that  the  lact  proved  the 
esistence  o£  another  fluid,  besidea.  the  atmosphere, 
aivi  one  possessed  of  such  extreme  stdHletyandpower^. 
aa  to  be  capable  of  permeating  the  grosser  bodies.  In. 
aedinary  cases,  this  fine  ethereal  substance  might  be 
supposed  to  escape  through,  tiie  pores  of  the  glasv 
and:  leave  the  mercurial  column  to  the  mere  pressure 
of  the  atmosphere.  Such  was  the  unfortunate  intro- 
duction of  that  ideal  betng-r-an  ssther-idnto  experi^ 
mental  science,  which  it  has  continued  to  infest  with, 
mysticism*  and  to  dazzle  with  a  false  glare.  Similar 
notions  are  perpetually  renewed  by  a  certain  class  of 
superficial  inquirers,  and  have  exercised  a  visible  and 
most  pernicious  influence  in  retarding  tiie  progress  of 
sound  philosophy* 

It  was  soon  perceived,  that  the  syphon  baromet^ 
of  Torricelli  has  a  disadvantageous  form.  Beth 
branches  of  the  tube  being  supposed  of  the  same 
width,  the  mercury  must  evidently  sink  as  much  in 
the  one  as  it  wiH  rise  in  the  other ;  so  that  the  wiria* 
tions  in  the  height  of  the  column  are  thence  reduced 
to  half  die  true  quantity.  A  small  bason,  or  semi- 
circular wooden  box,  to  hold  the  surplus  mercury, 
was  therefore  attached  to  the  frame  of  the  instru- 
ment ;  and  this  construction,  with  very  little  change, 
was  adopted,  during  the  coarse  of  a  century,  by  the 
makers  of  the  ordinary  barometer.  But  the  syphmi 
barometer  itself  was  afterwards  materially  improved 
1^  havmg  its  lower  branch  blown  into  a  wide  bulb 
for  holding  the  charge  of  mercury.  (See  fig.  2m  Plate 
XXXII.)  This  form  of  the  barometer  is  not  quite  ac- 
curate, owing  to  the  smaUness  and  unequal  shape  of 
the  round  bulb ;  but  being  very  convenient  for  car* 
riage,  it  has  grown  into  general  use,  at  least  for  the 
cheaper  and  more  common  sort:  of  instruments. 

As  soon  as  the  barometer  came  to  be  regarded  as 
aweather-glassyingenuity  was  set  at  work  to  devise  the 
means  of  enlarging  its  scale  of  variations.    Descartes 


first  proposed  a  siDsple  method  lisr  eAethug^  thai  «!► 
ject,  by  oombiniag  ameveurialwtth  awaiM;  baremeiar; 
wbicbarrangemaa^thMighsidijectteHnptafaaiBM^has 
led  to  many  of  the  wbstquent  jgaproveweate.  {Seejig^ 
4.)  He  djrecfied  two  short  banNnetrietttbes  to  be  ee^ 
mentedy  the  (Mie:iQAD  thebottem»  aadHhe  otto  to  the 
neck  of  apbial ;  or,  slill  betler»  ihal^  the  tiibeashoiiki 
be  joiaed,  by  the«ftSmeof  alamp„tothe^oppesi&eands 
of  a  wide  aaid  vegukr  cylindcar.  The  lower  tubSf  and  a 
portion  of  the  cylinder,  were  then  to  be  fitted  with 
mercury,  and  above  it  was  tA  be  aatmdueed  parvwa- 
ter,  reachii^  to  the  top  of  the  upper  t<ibe>  and  there 
sealed  close.  When  tils  compound  tube  was  ioverW 
ed  in  a  bason  of  mescufy,  it  is  evrdeni  that  the  ce* 
lumas  both  of  mereury  and  ef  water  woukl  aiak*  till 
their  joint  pressure  becan^e  just  equal  tot  the  super* 
incumbent  weight  of  the  external  atmoaphere.  But 
the  varietion  of  this  w«iff ht  would  etterwards  be  mt 
dicated  chiefly  by  the  iange  motion  of  the  water; 
since  the  mereunal  eohrnin,  spreading  aut  above 
into  a  broad  surfitce*  must,  in  any  case,  expert«- 
ence  a  very  slight  difiHrence  sf  laltitude.  Thus^ 
suppose  the  cylinder  to  have  eight  tines  the 
diameter  of  the  upper  tube^  or  a  seotiea  sixify*lour 
times  greater,  mercury  being  ISS  times  denser  than 
iirater :  For  each  iach  of  increase  oi  altitude  which 
the  ordinary  mercurial  column  gains»  the  top  of  the 
water  would  be  raised  in  the  tube  11.4  iaehes,  iff 
own  rise  being  11J9  inches,  and  that  of  the  uside 
mercurial  cylinder  only  .18  of  aa  inch,  yel  equal  ia 
pressure  to  2.4  inches  of  waten    l^at  Aesearte% 

Senerall  V  satisfied  with  mere  theeiy  and  speeukrion, 
id  not  live  to  see  hie  eoastnictien  oS  the  baremetea 
carried  into  effi^ct:;  and  Chanut^  the  Ffaaeh.reaideBl 
at  Stockholm)  to  whom  he>had<  impasted]  hie  viewsi 
ipet  with  such  difficult  in  the  exeeuiien  of  the  okh 
ject,  that,  after  some  firuitiess  attempts,  haabaadon- 
ed  it  altogether^ 

Huygens  was  move  fmtunate ;.  aad  sucoeededi  hf  Hoyeeiu'i 
dint  of  peuseveraooa  and  skill,  in.  eenstBuOttig  tM  liable  Bi* 
Cartesian  barometer.  Bat  he  hadthe  mortifieatioa'''^"^^- 
to  find  that,  in  spite  of  all  the  pains  he  ceaU  taki% 
the  water,  after  it  was  relieved  firom  the  pressuie  of 
the  atoiosphere  bv  the  sealing  up  of  the  tuhe»  eeai* 
fliantly  discharged  a  portion  of  air,  which  eeUeeted 
at  the  top,  and  by  its  elasticiity  depressed  tba  oohk 
pound  column  below  its  due  dtitude.  Gewriaeedr 
that  thia  source  of  imperfection  is  inpomsdiaMe^,  he; 
sought  to  rectify  the  construction  of  the  iastnflMDl^ 
and  produced  his  DouUe  Bmrvmeterj,  albrm  oFoead>i- 
nation  frequentlv  uaed,  especially,  when  the  eh^feot  is 
rather  to  inake  the  variations  very  sensible  thaatoab^ 
tain  delicate  results^  {'See fig.  5.)  He  jecned  ahaiat** 
metric  tube  ef  the  usual  kogth  by  the  fltuaae'cf  aMam  . 
pipe,  to  two  wide  cylinders,  the  one  sealed  at;  iha 
top,  and  the  other  annexed  likewise  herraetieall|r.*ta* 
at^l  and  narrow  tube^.  open  at  ica  exarani/^i. lie 
then  bent  the  thicker  tnbe  a  little  sfceve  tha  lawer 
c^linder>  and  breuaht  the  two  branches  la  be  peffaUeii 
The  instrument  being  thus  farmed^  be  filled  the  fiist 
bcandi  with  mercury,  and  introMluoed  above»  itt  the 
second  branch,  some  liquid  of  compaiativalightiiesSb 
Akaohol  would^  in  this,  respect,  answe 
Weill  if  it.'wefe  not  so  liable  to  waste  by 
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^An  tlUBmt  lf%  or  Uie  AriiquiitB  sslft  of  (aiuri 

^"^^V^^nUoh  ako  rafdily  admiU  of  being  coloured)  wtt» 
tiberefaoBt  oa  Cbe  whofte,  preferred. 

The  prittci|de  of  liiiis  construction  is  evidently  the 
«Bnie  as  in  that  ci  Descartes;  hut  the  vaouun  ly* 
km  contiguous  to  the  asdroary  itself,  caxi  have  no 
«£nixt«re  of  discngi^d  air  or  of  aqueous  tFopeur* 
Since  the  cyliodeia  are  msrie  vety  much  wider  than 
the  here  of  the  annexed  ttthoy  the  variation  of  pres<> 
euro  will  he  produced  almost  entirely  hy  the  change 
cf  altitude  which  the  alkaline  liquor  undei^goes,  l£e 
mercury  soflisriiig  caly  a  very  uinvte  alteration  of 
ascent  or  descent.  The  dtvisioos  of  the  ordinary 
eeaie  will  be  about  tenfold  enlarged,  jf  a  secUon  of 
\  each  cylinder  should  exceed  twenty  titties  that  of 
the  tube  in  which  the  liquor  plays, 
lu  sdnm-  A  barodieeer  of  this  construction  has  decided  ad* 
^^  "^  venules  with  respect  to  the  extent  of  iu  changes,  but 
^^"*  «dl  it »  not  exempt  iVom  consideffable  defecU.  The 
nooisture  on  the  inner  sur&ce  of  the  cylindrical  re* 
aervoir  increases  the  adhesion  of  the  metvary,  and 
retards  iu  rootementSk  But  e  «iueh  greirter  source 
of  error  proceeds  front  the  indoence  of  heat  in  ex- 
tending the  volume  of  liquor  contained  m  that  re* 
aervoir,  and  rising  into  the  narrow  stem*  This  in* 
•trwnent,  therefore^  to  a  certain  extent,  Mends  the 
indications  of  the  barometer  with  those  of  the  ther- 
aometer,  whidi  are  essentially  dtferent,  and  can  sel* 
dom  accord. 
Hook*a  .  About  the  same  period,  t>r  Hook,  likewise  pro* 
P^J^|f_^"*  posed  a  doable  barometer,  of  e  similar  construction. 
^'^'  He  afterwards  resusned  the  subject,  and  wttli  a  view 
ce  'cenreot  the  defeat  of  the  formor  arMngement  he 
preducsd^  In  l685>  am  instrument  of  a  more  complex 
ftrm^  but  very  ingenionsly  conceived.  (Seejfig.  €•) 
Te  the  upper  eoMl  of  the  open  stem,  he  Joined  a  third 
^linder  of  the  same  dimensions  as  the  two  former, 
bat  tapering  away  to  a  fine  orifice  at  the  top.  The 
pifooipal  ti&e  being  Blled  as  usual  with  mercmy, 
eactending  to  occupy  She  bottoms  of  both  the  oon- 
aswtod  cylinders,  he  introduced  a  liquor  immedi* 
ately  over  the  meroury  in  the  second  cylinder^ 
cismg partly  into  the  stem;  above  this,  again,  he 
pemed  aMther  liquor  specificaHy  lighter  and  diiler- 
eetly  ookmred,  filling  up  the  rest  of  the  stem,  and 
aaaunting  into  the  third  cylinder.  By  this  artificial 
oaddeliaase  oonibination,  the  mercury  is  left  per* 
&ctly  stationary,  and  M  the  movemems  correspond- 
ing to  the  changes  of  atmoq^eric  pressure,  ore  per* 
Ibn&ed  by  the  coamterpoising  liquors,  and  marked 
hy  their  hne  of  mutual  separaiion.  Since  the  stem 
•r  narrvw  tube  i«Miaias  constantly  Ml,  the  variation 
cf  its  pressure  mmt  depend  on  die  difierent  propor*- 
tiens  of  its  length  occupied  hy  the  two  fluids.  If 
the  wm^t  of  esKtemal  atmosphere  should,  for  in* 
ilsiiee^  mertfase^  the  denser  hqeor  wiH  rise,  and  com- 
eequently  camse  the  lighter  liquor  to  contract  its 
ootumn.  The  action  of  this  compound  barometer, 
being  thus  prodoeed  merely  by  the  diftrence  of 
tim  gwwity  of  the  two  flmds,  might,  therefore^  he 
engsie&ted  faMieinitely.  Suppose  the  liquid  testing 
oh  the  meMmiy  to  be  pure  water,  and  tiie  superin* 
cuoibent  liquid  to  he  dive  oil,  which  is  about  one^ 
fmMk past  i^i^Ucfr ;  the^cale  #euld he  eniarged vie 
less  than  one  hundred  and  sixty-three  times,  or  an 


oltetvftimi  Off  one^enth  in  the  altitude  of  tlie  cotti*lhvon«*«'' 
men  mercurial  column,  would  be  marked  by  a  mo-  '^■^V^^*' 
tion  through  12  x  1*86  inches,  or  l6.8  inches.  But 
such  a  vast  enlargement  of  the  scale  is  far  greater 
than  would  ever  be  desirable  in  practice,  it  were 
better,  therefore,  to  introduce  next  the  mercury 
some  fluid  ivhich  is  denser  than  water.  If  bti  of 
sassafiras  were  eombined  with  oil  of  oranges,  the  divi- 
sions of  the  scale  would  be  augmented  only  sixty- 
eight  times,  and  consequently  the  whole  range  might 
not  exceed  ten  or  twelve  feet.  Those  oils,  however, 
would .  move  rather  sluggishly,  especially  in  cold 
weather,  and  might,  from  their  incessant  shift* 
Ings,  during  a  lengthened  period,  become  insensibly 
mixed.  -On  the  other  hand,  fluids  of  distinct  cha- 
racters are  seldoip  free  from  chemical  action ;  they 
expand  differently  with  heat,  and  by  coating  with 
other  traces  the  inside  of  the  tube,  they  are  the  more 
apt  to  retard  the  motion  of  the  column.  In  general, 
the  advantage  of  any  very  great  augmentation  of  the 
i9Cale  is  counteVboIanced,  as  the  fluids  then  work  by 
irregular  starts ;  and  the  instrument  loses  in  delicacy 
whatever  it  has  gained  in  extent  of  action. 

Another  method  of  augmenting  the  variations  of 
the  barometer  was  invented  by  the  same  fertile  genius, 
which  has  the  advantage  of  uniting  great  simplicity 
with  tolerable  accuracy.  (Sit Jig,  ?•)  ResunuDg  the 
syphon  barometer,  he  made  a  small  float  of  iron  ot 
glass  to  rest  on  the  exterior  surface  of  tife  mercury, 
and  suspended  by  a  slender  thread  passed  round  a 
Sfhall  wheel  or  cylindrical  axis  that  carried  on  mdex. 
Though  die  varieties  of  the  height  of  the  mei^rial  Wheel  Ba. 
tolunm  are  in  a  tube  of  this  form,  reduced  to  half  tometcr* 
the  ordinary  measure ;  yet,  from  the  great  length  of 
the  index  cohipared  with  the  diameter  of  its  axis,  the 
divisions  on  the  circumference  of  the  circle  in  which 
it  travels  are  much  amplified.  The  little  machinery 
being  concealed  within  the  frame  of  the  instrument^. 
the  index  only  is  brought  into  view,  protected  by  It 
circular  plate  of  glass.  Thus  fitted  up,  the  whole 
fbrms  rather  a  handsome  piece  of  furniture.  The 
Wheel  Barometer^  as  it  is  called,  has  long  maintained 
its  reputation  amonff  ordinary  observers. 

A  very  simple  mode  of  enlarging  the  divisions  of  the  Inclined 
barometer  is  commonly  ascribed  to  Sir  Samuel  More*  Batoaieiar. 
hmd,  the  same  person  who  had  invented,  or  perhana 
only  revived,  the  Speaking  Trumpets  (See Jig.  8.)  rt 
consisted  in  merely  bending  the  upper  part  of  the 
tube  into  a  very  oblique  position.  By  this  plan, 
however,  the  scale,  which  depends  on .  the  perpen* 
diCular  altitude,  cannot  be  augmented  beyond  three 
or  four  times,  without  incurring  evident  cisk  of  in- 
accuracy. T%is  instrument  is  called  the  Inclined 
or  Diagonal  Barometer.  The  form  has  been  some- 
times varied  by  the  fancy  of  artuts,  who,  repeating 
the  inclination  of  the  tube,  have  occasionally  givet^ 
the  upper  part  a  zig-zag  appearance. 

.  The  most  ingenious  barometer,  filled  with  mercury  Sqnsrs  Ba* 
only,  and  yet  admitting  a  scale  of  any  extent,  was  in-  rometer. 
vented  by  Cassini  and  by  John  BemouUi,  whofirst  gavh 
tlie  description  of  it  in  1710.  {See  Jig.  9.)  A  wide 
cylinder  is  annexed  to  the  top  of  the  main  tube,  at  the 
bottom  of  which  there  tt  joined  at  the  right  angles 
another  long  and  narrow  tvbt^  The  mercury,  in  as- 
cending or  descending  within  the  wide  cylinder 
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Siiroweur.  must}  iherefore,  run  along  this  borizontal  tube.  If  that 
^  cylinder  have  a  diameter  only  four  times  greater 

than  the  bore  of  the  tube,  the  scale  of  variation  will 
be  augmented  sixteen  times.  This  instrument  is/ 
from  its  shape,  called  the  Square  Barometer  *  It  is 
not  found  in  practice  to  answer  so  well  as  the  theory 
might  lead  us  to  suppose.  The  mercury  creeps 
along  the  horizontal  tube  with  difficulty,  and  by  de« 
sultory  advances ;  and  these  irregularities  inprease, 
as  it  becomes,  from  its  motion  and  exposure,  cover- 
ed with  dust  and  partial  oxidation. 

The  simplest  of  all  the  barometers,  witli  an  enlarge 
ed  scale,  and,  at  the  same  time,  one  of  the  most  ing&- 
ntous,  is  the  Conical  or  Pendani  Barometer^  invented 
and  described  in  1695,  by  Amontons,  a  Frencli  philo- 
aopher,  who  being  afflicted  with  total  deafness,  in  con* 
sequence  of  a  fever  in  his  infancy,  had  devoted. himf 
self  to  mechanical  contrivances.  ( See  Jig.  3,  Plate 
XXXII.)      This  instrument    consists  merely  of  a 
tube,  four  feet  or  more  in  length,  with    a   bore 
narrower  than  ordinary,  and  tapering  regularly  to 
the  top.     The  width  at  the  bottom  must  hardly 
exceed   three-twentieth    parts    of   an   inch,   while 
near  the  top  it  may  be  contracted  to  about  one- 
tenth.     A  column  ot  thirty-one  inches  of  mercury 
being  introduced,  the  tube  is  gently  inverted  and 
held  perpendicular ;  the  cohesion  of  such  a  narrow 
column  IS  sufficient  to  prevent  it  from  dividing  and 
admitting  the  air,  unless  it  be  shaken  \  but  over- 
powering the  atmospheric  pressure,  it  descends  till 
It  has  contracted  into  the^equiponderant  altitude,  by 
passing  into  a  wide  part  of  the  tube.     To  obtain 
equal  divisions  on  the  scale,  it  is  necessary  that  the 
tube  should  have  an  uniform  taper.    The  most  ac- 
curate construction   of  a  barometer  of  this  kind 
is,  therefore,  attained  by  forming  together  two  tubes 
that  have  even  but  unequal  bores,  the  longer  and 
narrower  one  being  uppermost.    If  the  width  of  tlie 
upper  tube  were  supposed  to  be  to  that  of  the  under 
one  as  two  to  three,  the  scale  would  be  enlarged 
three  times,  since,  by  descending  three  inches  from 
the  top,  and  consequently  two  at  the  bottom,  the 
column  would  suffer  a  contraction  of  one  inch  in 
height. 

ThU  species  of  barometer  is  thus  recommended 
by  its  simplicity  and  its  ample  range.  But  the  bore 
of  the  tube  being  indispensably  narrow,  the  mercury 
moves  with  difficulty,  and  resists  the  impression  of 
minute  changes  of  external  action.  When  the  co- 
nical shaped  tube  is  retained,  the  instrument  is  lia- 
ble to  some  inaccuracy  from  the  influence  of  the 
cohesion  of  the  mercury,  which  varies  with  the 
diameter  of  the  column  in  different  parts  of  the 
tube. 

Amontons  likewise  proposed  another  form  of  ba- 
rometer, in  which  the  mercurial  column  is  subdivided 
among  several  short  connected  branches.  (See Jig.  10.) 
Suppose  the  instrument  were  to  have  only  the  third  part 
of  the  usual  height ;  the  first,  third,  and  fiflh  branches 
enlarged  above  and  below  into  very  short  cylinders, 
are  filled  with  mercury ;  and  the  second,  fourth,  and 
sixth  branches,  which  may  have  their  bores  narrower, 
are  occupied  with  some  light  fluid,  or  simply  with 
air.    If  the  external  pretaure  should  sniFer  any  di- 


noinution,  the  three  nieileufial  mltmns  vfcich  pfi6-  BufrvmHer. 
duce  the  counterpoise,  will  each  descend  and  push  ^<^^^«''^^ 
up  the  last  fluid  of  the  series  by  their  combined 
effects.  It  is  evident,  that,  by  multiplying,  those 
branches,  the  barometer  will  have  its  altitude  pro» 
portionally  reduced,  fiut  this  construction,  thoogk 
specious  in  theory,  is  found  to  have  no  practical  ad- 
vantages. The  instrument  is,  from  its  complicatioD, 
very  difficult  to  construct ;  its  motions  are  sluggish, 
owing  to  the  multiplicity  of  tubes,  and  the  conjunct 
tion  of  fluids,  and  they  are  subject  to  derangementa 
from  the  variable  influence  of  temperature.  It  haa, 
therefore,  been  generally  abandoned. 

These  different  forms  of  the  instrument  have  Sectoral 
been  variously  modified,  and  often  brought  for*  Baroneter. 
ward  with  claims  of  novelty.  We  may  notice,  how- 
ever, the  Sectoral  Barometer  proposed  by  Magel* 
Ian,  in  which  the  mercury  is  always  made  to  rise  to 
the  same  high  point  of  the  tube,  by  drawing  thia 
less  or  more  aside  from  the  vertical  position.  The 
arc  they  described  will  indicate  the  deviation  from 
the  perpendicular,  and  consequently  the  actual  de- 
scent of  the  mercury.  But  the  difference  between 
the  vertical  and  the  oblique  line  is  not  measured  by 
the  inclination  merely  ;  it  is  proportioned  to  the 
versed  sine  of  this  angle,  or  nearly  to  the  square  of 
the  arc.  The  advantage  of  this  mode  of  observing 
is,  therefore,  best  perceived  in  small  variations  d[ 
the  mercurial  column.  In  the  hands  of  a  skilful' 
observer,  the  best  and  most  accurate  barometer, 
fifler.  all,  is  that  of  the  original  construction,  with 
a  tube  rather  wide,  and  a  broad  cistern.  To  apply 
minute  divisions,  is  decidedly  preferable  to  any  en» 
largement  of  the  scale.  The  measuring  of  such  divi- 
sions has  been  since  rendered  extremely  easy,  by 
the^  adaptation  of  the  differential  scale— «  most  va- 
luable contrivance  proposed  by  Vernier,  early  in 
the  seventeenth  century,  but  strangely  neglected 
long  afVerwards,  Tbi9  delicate  appendage  being 
once  adopted,  it  became  the  more  desirable  to  im* 
prove  the  seusibili^,  and  regulate  tile  correctness 
of  the  indications  of'^the  barometer.  ^    >  Effect  ^ 

The  first  object  was  carefully  to  cleanse  the  mer-  MoisiDre 
cury,  and  to  expel  any  portions  of  air  or  moisture  ad-  J»*W»  *^ 
hering  to  the  inside  of  the  tube.  The  influence  of  aque-  Xai^? 
ous  vapour  in  depressing  the  mercurial  column  had 
been  observed  by  Huygens ;  but  otlier.  more  evapor- 
able  fluids  were  afterwards  found  to  occasion,  by  their 
presence,  a  still  greater  derangement.  Homberg 
having,  about  the  year  170^9  washed  a  tube  with 
alcohol,  to  remove  the  impurities  from  its  internal 
surface,  remarked  that  the  mercury  introduced  into 
it  stood  an  inch  and  half  lower  thap  usual ;  a  deprea* 
sion  w}iich  this  ingenious  chemist  was  disposed  to  at* 
tribute  to  the  elasticity  of  the  spiritous  exhalationa 
collected  above  the  mercurial  column ;  though  other 
academicians,  and  Amontons  among  the  rest,  mialed 
by  their  Cartesian  prejudices,  sousht  to  ascribe  the  ef* 
feet  to  the  different  sized  pores  of  Uie  glass.  These  ano* 
malies  were  removed,  bv  heating  or  rather  boiling  the 
mercury  in  the  tube,  till  it  was  completely  purged  of 
air  and  moisture,  and  brought  into  close  contact  with 
the  inside  of  the  tube.  But  a  new  fact  occurred  wbioh 
long  puzaled  the  mechanical  philoaophera.  The  tub« 


BAROMETER. 


125 


Lnminous 
BwMieler. 


Effecl  of 
tlie  width 


Barometfr.  of  a  barometer,  which  had  been  fiHed  withnore  Uian 
usual  care,  wsb  observed  to  exhibit  a  himiiioua  ap* 
pearance,  when  moved  or  slightly  agitated  in  the 
dark.  This  curious  [^eilomehon  gave  occasion  to 
multiplied  and  prolonged  controversies ;  it  was  attri<» 
buted  to  the  subtile  matter  of  Descartes,  or  ascriwd 
to  a  native  phosphorescence,  or  a  latent  fire  inhBrenl 
in  the  mercury.  Our  countryman,  Hauksbee,  in  the 
year  1708,  gave  the  first  rational  explanation  of  the 
lact,  by  referring  it  to  electricity,  which  he  had  just 
begun  to  cultivate  as  a  distinct  science.  It  resembles 
exactly,  indeed,  the  experiment  of  the  exhausted 
flask,  in  which  an  electrical  current  flashes  with  a 
diffuse  lambent  flame,  like  the  aurora  borealut  or  the 
northern  streamers.  The  friction  of  the  mercury 
against  the  inside  of  the  tube^  exckes  electricity, 
while  the  vacuity,  or  rather  the  very  attenuated  va* 
pour,  in  which  the  supposed  fluid  plays,  facilitates 
Its  expansion.  When  the  vacuum  is  rendered  very 
perfect,  by  the  careful  and  accurate  boiling  of  the 
mercury,  the  lambent  flashing  ceases,  for  want  of 
a  fine  medium  to  conduct  and  disperse  the  electri* 
cal  influence. 

The  next  point  to  which  experimenters  were  led  to 
direct  their  attention,  was  the  effect  of  the  width  of 
the  tube  on  the  altitude'  of  the  mercurial  column* 
Plantade,  a  lawyer  at  M^ntpellfer,  appears  to  have 
been  one  of  the  first  who  remarked  that  the  mercury 

o  ™®Ttobe.gjj^j^jg  always  lower  in  narrow  tubes.    This  fact  he 

communicated  about  the  year  1730  to  Cassini,  who 
was  then  occupied  in  the  south  of  France,  with  car- 
rying on  the  great  trigonometrical  survey.     But  the 
discrepancies  observed  by  Plantade  bein^  unfortu- 
nately confounded  with  other  collateral  circumstan- 
ces, were  for  a  time  overlooked.    In  tubes  having  a 
narrow  bore,  the  depression  of  the  mercury,  how- 
ever, is  very  considerable,  as  may  be  readily  per* 
ceived  in  a  small  glass  syphon,  of  which  the  one 
branch  is  about  half  an  inch  in  diameter,  and  that  of 
the  other  branch  less  than  the  tenth  of  an  inch. 
Thus,  if  the  narrow  tube  had  a  width  of  only  the 
thirteenth  part  of  an  inch,  the  depression  of  the  mer- 
cury would  amount  to  half  an  inch,  which  is  about 
the  third  part  of  the  elevation  to  which  water  in  si- 
milar circumstances  would  be  raised  by  capillary  ac- 
tion.   This  effect  has  not  been  sufficiently  examined^ 
but  it  appears  to  result  from  the  attraction  of  the 
particles  of  the  mercury  to  each  other  exceeding 
their  attraction  to  the  surface  of  the  glass.    Mercu- 
ry, in  contact  with  glass,  therefore,  tends  to  a  sphe- 
rical fbrm,  and  always  assumes  a  convex  surface 
within  a  clean  tube.     Water  and  other  liquids  agun 
manifest  an  opposite  character,  the  mutual  attrac- 
tion of  their  particles  being  less  than  their  adhesion 
^to  glass.     Accordingly,  they  spread  along  a  vitreous 
sutface,  instead  of  collecting  into  drops ;  and  in  nar- 
tow  tubes  they  mount  above  the  level,  and  invariably 
liave  a  concave  termination.     If  the  bore  be  so  small 
as  to  be  reckoned  capillary,  the  depression  of  mer- 
cury is,  like  the  elevation  of  water,  inv^-sely  as  the 
diameter;  but  when  the  bore  has  a  considerable 
width,  the  Quantity  of  depression,  depending  on  the 
^rvaturc  or  the  surface  of  the  mercuir,  diminishes 
proportionally  fittter,  and  follows  nearly  the  inverse 


duplicate  ratio  of  the  diameter.  But  on  the  subject  Barameteiv 
of  capillary  action,  we  expect,  with  no  small  degree  ^*^*V*^*' 
of  impatience,  to  see  a  paper  which  was  very  late- 
ly communicated  to  the  Royal  Society  of  London, 
by  Mr  Ivory,  of  the  Military  College  at  Sand- 
hurst, one  of  the  most  original  and  profound  mar 
tbematicians  that  our  island  has  had  the  honour  to 
produce. 

The  influence  of  the  predominating  attraction  ofpnreAfer^ 
the  particles  of  mercury  to  themselves,  above  their  cory  has  al- 
adhesion  to  the  sides  of  a  glass  tube,  has  not  been,^*^^  a  com 
considered  with  so  much  attention  as  it  demands.  ^^*^' 
Nothing  is  more  common  than  to  remark  that  the 
mercury  in  the  barometer  is  in  the  act  of  risingj^  if 
it'sliow  a  convex  surface,  but  about  to  fall^  if  it 
should  appear  concave.  Now,  the  top  of  the  mer- 
curial column  must  always  remain  convex,  if  the 
barometer  .be  properly  constructed,  the  tube  per- 
fectly dean,  and  tlie  mercury  purged  of  all  impu- 
rities. But  if  the  inside. of  the  tube  be  any  how 
soiled,  whether  covered  with  humidity  or  stained  with 
mercurial  oxyd,  the  metallic  fluid  will  adhere  so  ob- 
stinately to  the  glass,  as  to  lose  its  convexity,  and  to 
subside  into  a  flat  surface,  or  even  sink  into  a  conca^ 
vity,  like  water  and  other  liquids.  Hence  the  danger 
of  boiling  the  mercury  too  long  in  the  tube,  as  it  be- 
comes partially  oxydated,  and  the  thin  crust  so  form- 
ed not  only  suspends  the  column  higher,  but  obstructs 
the  freedom  of  its  motion.  The  same  effect  is  produced 
by  greasing  the  inside  of  the  tube.  Some  respectable 
authors,  from  not  attending  to  these  facts,  have  hastily 
inferred  that  the  convex  appearance  which  mercury 
assumes  in  the  barometer  was  merely  accidental,  and 
consequently  removed  by  a  more  complete  boiling 
and  purification. 

In  the  case  of  tubes  having  wide  bores,  the  de-  Qtiantitjr  of 
pression  of  the  mercurial  column  may,  without  any  ?*^5'ff"*"t 
sensible  error,  be  disregarded.    According  to  the  ac-  xaiJjS!'*" 
curate  experiments  made  by  Lord  Charles  Caven- 
dishy  and  published  by  his  son,  the  celebrated  Mr  Ca- 
vendish, the  quantity  of  depression  is  only  the  200th 
part  of  an  inch  in  a  tube  of  S-lOths  of  an  inch  in 
diameter,  the  28th  part  of  an  inch  in  a  tube  of  5-lOths 
diameter,  and  the  15th  part  of  an  inch  in  a  tube  of 
2-lOths  diameter.     Wide  tubes  ought,   therefore, 
to  be  preferred  in  the  construction  of  barometers, 
both  on  account  of  the  facility  with  which  the  mer- 
.  cury  moves  in  them,  and  the  smallnessof  its  depression. 
The  only  circumstance  to  overbalance  these  advan-  ~ 
tages,  would  be  the  necessity  and  inconvenience  of 
having  a  very  large  cistern.     A  quarter  of  an  inch 
may  be  reckoned  a  good  width  of  tube,  and  the  cor- 
responding depression  is  only  the  twentieth  part  of 
an  inch. 

In  the  qrphon  barometer,  if  both  branches  have  the 
same  diameter,  the  action  is  exerted  on  opposite  sides, 
and,  therefore,  the  effect  of  depression  becomes  en- 
tirely lost.  For  accurate  purposes,  this  original  form 
of  the  instrument  has  been  again  resumed,  and  the 
inconvenience  arising  from  the  large  variation  of  the 
lower  level  entirely  obviated  by  an  ingenious  contriv- 
ance introduced  j^ut  forty  years  since.  This  con-  AppUettioo 
sists  in  the  application  of  a  leathern  bag,  instead  of  ^' s  inth- 
a  wooden  or  ivory  cistern,  to  hold  the  suiplus  mer-  •"*  ••^* 
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Barometer,  cvnry.    Besides  the  barofmetric  tobe,  there  s  pfaeed 
^'^V^*'  adjacent  to  it  another  ^lort  ©ne  of  tiie  same  widlh, 
commanicating  with  the  mercury  contained  In  the 
bag,  which  being  pressed  by  turning  a  screw  below, 
is,  at  each  observution,  brought  exactly  to  the  «ame 
mark.     The  external  atmosphere  readily  acts  through 
the  substance  of   the  leather,  but    the    meremry, 
from  the  powerful  cohesion  of  its  own  particles,  can* 
not  be  squeezed  through  the  pores  of  that  casing 
without  violent  compression.    Tlie  addition  of  a  bag 
within  a  cylindrical  box,  omitting  the  lower  tube, 
likewise  renders  the  barometer  easily  portable;  since, 
for  safe  carriage,  l^e  mercury  can  be  screwed  up 
tight,  to  fill  the  whole  cavity  of  its  tube,  but,  on 
turning  the  screw  again,  the  column  will  subside 
and  rest  on  a  broad  base. 
Effect  of         The  last  object  which  required  nice  observation, 
Heat  on  the  was  to  estimate .  the  effect  of  heat  in  dilating  the 
Barometer,  mercury,  and '  consequently  increasing  the  altitude 
of   the  equiponderant    column.       This   correction 
could  not  be  made  with  any  sort  of  accuracy  pre- 
vious to  the  application  of  the  thermometer,  which, 
thbugh  invented  half  a  century  earlier  than  the  ba* 
tommr,  was  yet  more  than  another  half  century  in 
arriving  at  perfection.     Hero,  a  mechanical  pbfloso- 
pher,  who  flourished  at  Alexandria  about  130  years 
before  Christ,  has  described  in  his  Spirited  a  sort 
of  huge  weather-glass,  in  which  water  was  made  to 
rise  and  &11  by  the  vicissitudes  of  day  and  night,  or 
rather  the  changes  of  heat  and  cold.     This  machine 
had    for    ages    been  overlooked,    or  merely   com^ 
Invention     sidered  in  the  light  of  a  curious  contrivance.     But 
ofiheTlier-Sanctorio,  the  inventor  of  the  famous  statical  ba«« 
mometer.    laace,  a  very  learned  and  ingenious  Italian  physi- 
cian, who  was  long  professor   of  medicine  in  the 
university  of  Fadua,  and  had  laboured  to  improve  his 
art  by  the  application  of  experimental  science,  redu« 
ced  the  hydraulic  machine  of  Hero  into  a  more 
compendious  form,  and  thus  constructed,  nboni  die 
cK>se  of  the  sixteenth  century,  the  instrument  since 
known  by  the  name  of  the  air  "thermometer  ^  which 
he  employed  with  obvious  advantage  to  examine  the 
heat  of  the  human  body  in  fevers.     Some  years  af» 
terwards,  a  similar  instrument  was  contrived,  per* 
haps  without  any  communication,  by  Drebbel,  a  very 
clever  and  scheming  Dutch  artist,  who  visited  London 
in  the  reign  of  James  I.,  and  introduced  the  know- 
ledge of  Uiat  instrument  into  England. 

But  this  air-thermometer  was  evidently  of  the  same 
nature  with  what  has  been  since  called  the  manometer; 
it  could  measure  onty  the  dilatation  or  augmented  elas- 
ticity of  the  air  confined  within  its  bulb,  whether  occa^ 
sioned  by  heat  or  the  diminution  of  external  pressure. 
It  was,  therefore,  considered  merely  as  a  weather- 
glass,  indicating  the  state  of  the  atmosphere ;  nor 
could  its  blend^  impressions,  which  might  separate* 
Iv  afiect  bt>th  the .  thermometer  smd  barometer,  be 
men  distinguished.  Had  it  been  more  closely 
studied,  it  must  have  led,  by  another  path,  to  the 
discovery  of  the  latter.  But  those  irregularities  to 
which  the  air- thermometer  was  hence  subject  appear 
tb  have  created  sudi  doubts  respecting  the  accuracy 
of  the  instrument,  as  occasioned  its  being  neglected 
long  afterwards. 

a 


Vhe  aame   oodutiy,  hnwsKW,  wlncli  -bad  fifinBpmiet^ 
birth  to  the  thermometer),  began,  its  improvement,  '^^'^v*^'^^ 
After  the  pnacipla  i^  th0  baramater  was  establish-  ^^j^ 
ed,  the  wenbers  of  the  Acaddiiiy  del  Cimento,  • 
founded  at  Floreace  In  iSHTy  and  supplied  irith  libev 
tal  funds  by  the  Grand  Duke  of  Tusca&y»  had,  among 
other  iaterastiiig  physical  researches,  resumed  the 
application  of  the  thermometer;  and  instead  of  air, 
they  auhatitiiled  alcohol  or-  vgmt  oi  wine,  another 
very  expansible  fluid  not  allied  by  pressure,  while 
they  attached  to  the  tube  a#cale  gvaduated  on  a  re« 
gular  plan,  thovi§^  directed  by  no  very  precise  mea^ 
aurea.    The  kiatmrneat  so  oonstructed,  but  soqi»> 
what  varied  in  its  form,  being  copied  by  Italian  art* 
ists,  was  dispersed  over  Europe  under  the  name  of 
the  Florence  Glass.    From  its  careless  execution, 
however,  in  the  hands  of  itinerant  venders,  this  ther- 
memeter,  or  rather  themiomoaeope,  appears  never  to 
have  obtained  an  established  reputation. 

The  great  object  was  to  bring  thermometers  to  an  Aitempii  to 
exact  correspondence.  It  was  expedient,  therefore,  obtain  a 
not  only  to  select  a  proper  fiuid,  but  to  miopt  an  nni-  StandsnL 
form  and  consistent  scale.  Alcohol,  linseed  oil,  and 
mercury,  had  been  sucoessiv^y  tried*  The  gradua- 
tion was  at  first  drawn  from  the  temparatoreijof  oel* 
lars  and  deep  caves,  which,  indicatmg  the  natural 
heal  of  the  gbbe,  had  long  been  considered  iavari- 
i^de;  but  more  enlai)ged  experience  discovered  the 
uttcouracy  of  that  supposition,  and  showed  the  mean 
temperaiure  to  be  nsiterially  modified  by  the  latitude 
of  the  place,  and  its  elevaftien  above  the  level  of 
the  sea.  Congelation,  or  rather  the  inverted  pro* 
<seBS^  the  thawing  of  ice,  or  the  aselting  of  snow^. 
^aas  then  found  to  remain  fixed ;  a  moat  important 
fimt,  whidi  had  been  first  noticed  by.G«riGk4,  but 
overlooked  till  a  oonaiderable  time  afterwards.  A 
etntionary  point  was  hence  obtained,  from  which  to 
commence  the  thermomeler  scale.  But  diferent 
modes  were  pursued  for  determining  the  divisiona. 
Amontons,  reverting  to  the  air-thermometer  in  spite  AmMbom» 
of  its  acknowledged  defects,  found  that  the  elasticity 
of  air  compressed  in  the  bulb^  and  able  at  the  tem- 
perature  of  melting  snow  to  support  a  column  of 
mercury  fifly-four  inches  high^  was  capable  of  rai»> 
ing  this  to  seventy*eight  in^es,  at  the  heat  of  boil- 
ing water ;  and  he  seemed  contented  in  framing  a 
rude  standard,  with  mterely  dividing  the  intermediate 
space  into  indies  and  half-inches. 

But  about  the  same,  or  nearly  fit  the  beginning  Newtsa. 
of  the  eighteenth  century,  Newton  hioBsdf  cast  a 
keen  though  rapid  glance  on  the  subject  of  heat, 
and  proposed  a  thermometer  of  a  much  simpler 
and  more  elegant  construction.  Having  ad<^ted 
linseed  oil  as  a  fixed  and  uniform  substance,  capable 
of  great  dilatation,  he  discovered  by  experiment, 
that  distinguiriiing  the  capacity  of  the  bulb  into 
ten  thousand  equal  parts,  the  liquid  expanded  fiS6 
parts,  from  melting  snow  to  blood  heat,  and  7^5 
parts  to  that  of  boiling  water.  These  numbers^ 
however,  being  inconveniently  large,  he  rediioed 
them  somewhat  nmre  than  twenty  times,  adopting 
m  and  34  as  the  proportional  divisions  on  his  scale- 
But  oil,,  being  so  viscid  a  anbatance,  was  found  to 
trail  and  coUact  on  the  inside  of  the  tube;  and  this 
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BtrMm^ir.  fliemMMeMi  li«ugb  eoMlniclad  at: «  ri|^  prii»- 
i>ip)6,  nerer  eane  into  general  ttM« 
'  Roemer,  AeDaaish  astMnoinev  wIm  wade  tteine 
dwcotery  ef  tfteprugttawfe notion  of  Kght, was  the 
lif^t  who  proposed  mercury  as  the  ftMeteMd  fbv  tfaer'* 
tnometerBt  andHalley  aod  Amontons  renarked  about 
the  same  time,  tihat  it  expanda  nnilbnndy  with  heac^ 
and  remainB  nearij  stationaiy  at  the*  point  of  boiling 
water.    On  Ihis  principle,  Delisle,  of  Si  Peterabnrgfa, 

^ennoine-  ^^^f^g^^cted,  in  JTSS,  a  mercurial  thennomofier,  with 
a  descending  scale,  the  distance  from  ireezing  to 
boiling  water  occupying  153,  or,  in  rocnid  numbeta, 
150  dirisions,  of  which  the  bulb  itself  contains 
l(y,00(y.  A  more  mgemoos  method,  but  perhaps  too 
refined,  for  graduating  tfaermometerB,  was  proposed 

n^ftMjnS.  by  Renaidini  in  1^4.  It  consisted  in*  addpling  the 
scale  in  the  succesaf^e  temperatures-  produced  by 
mixtures  in  the  diilerent  proportions  of  twehe  parts 
of  water  at  the  moment  of  thawing  iuid  of  ebirililiom 
This  suggestion  led  to  a  very  importam  inimrettce, 
since  it  proved  that  mercury  expands  uniformly  with 
equal  additions  oTheat,  while  alcohol  swells  CMistant- 
ly  in  a  rising  progression.  But  the  capiSed  improve* 
ment  of  the  thermometer  was  efSected  by  the  skill  and 

VUven-       perseverance  cf  Fahrenheit,  whose  name  has  remain^ 

^2^^*^  ed  justly  attached  to  the  instrument.  This  ingenious 

^*"*^*  person,  originally  a  merchant  at  Dantzic,  who  had 
the  misfbrtune  to  fail  in  business,  was  induced,  by 
Ills'  taste  for  mechanics  and  chemistry,  to  have  re- 
course to  the  manufacture  of  thermometers,  as  the 
means  of  gaining  a  slender  Kvelttiood.  But  not  meet- 
.  ing^  with  sufficient  encouragement  at  home,  he  re- 
moved, about  the  year  17^>  to  Holland,  the  great 
emporium  o£  the  arts,  and- fixed  his  future  residence 
at  Amsterdam.  He  now  preferred  mercury  to  alco- 
hol for  filling  his  tliermometers;  and,  adopting  the 
division  of  ms  bulb  into  10,000  parts,  he  reckoned 
04*  of  them  as  the  expansion  between  fireeaing  to 
blbod-heat*,  and  32  ar  the-  contraction  from  t^ 
same  point  to  what  he  considered  as  extreme  edd) 
or  that  produced  by  tlie  mixture  of  salt  witli  snow. 
These  nombers  were  extremely  convenient,  being 
ibmrd  by*  a  repeated  bisection.  With  respect  to  the 
heatof  boiling  water,  Fahrenheit  discovered  the  im- 
portanrfkct,  that  it  varies  with'  ^e  stale  of  atmo- 
spheric pressure.  Taking  the  mean,  however,  he 
reckoned  190  degrees  from  fVieeziag  to  ebullition, 
and,  therefore^  marked  this  point  at  9t\2  on  hk  scale. 

As  GeisBui  The  theniioineter  owes  its  improvement  to  Celsius^ 

mde^Ther  P'^^*'®^^  ^  W^,  who  in  1743^  placed  the  oom- 
j^^^^r,  '  mencement  of  the  scrie  at  congelation,  and  divided 
tbe  interral  thence  to  bOiKng*  water  into  an  bun- 
Ared  degrees,  extending  such-  a  portion'  downwards 
as  m%irt  be  wanted;  Thia  ctencesimar  thermometet 
Irexi^ldKr'the  same  as  what'  die  Frendl*  Inrve  since 
caned-  me  cent^ade^  which,  fmra  its  Btness^  and 
sfanplidty,  deservestobe  universally  adopted* 

The  diermometer  having-  becai  thus  carried-  \tf 
iuccessive  steps  to  pettfection;  it  waa  found  by  deli^ 
cate  experiments,  that,  between  the  points  of  boiling 
^r^wTn""  and  freezing,  the  expansion-  of  mercury  amoimtEr to 
rometo^  Ae  fifty-fourth  part  of  itsbidk,  or  that  it  acquifes, 
affeeted  by  '^^  ^^^  degree  of  heat;  an  increase  ^  volume 
Uesu        amoumii^  to^  the  54lin&  part  on  the  centesimal 


sede,.or  tlie  974Cd  part  ooi  Urn  sodb  «f  Fahrea-  ^jj^H^^^ 
hett^  A  oorvectioDr  tfaeiefbve,  on  like  he^ht  of  the  ^*-^V^^^ 
mavcorial  cokHno  in  the  bannneter,  beeoni'es  neces- 
sary accoi^ng  to  the  changes  of  temperature  which 
It  undergoes.'  In  this  cHmale,  the  extreme  varia- 
tion arismg  ft'om  that  cause  wiil  seldom  exceed 
two-tenths  of  on  inch.  But  if  the  barometer  \m 
suspended  in  a  room,  kept  at  an  agreeable  tempe- 
rature, the  error  occasioned  by  the  expansion  of  the 
naereury  may,  ia  ordinary  cases,  be  disregarJedi 
since  it  will  scareefy  aaoount  to  the  twentio^  part 
of  an  inch. 

Since  the  barometer  marks  the  condition  of  ihi^ 
distant  atmosphepe,  and  intimates  those  iatevnal  al- 
terations which  are  generally  cdnnected  with  the 
change  of  the  wealheFy  it  is  particularly  vailuable  at 
sea,  hiy  forewarning  the  mariner  of  the  approach  of 
a>  storm*  But  an  instrument  of  the  ordioary  ooii- 
struotion  would  not  answer  this  purposci  the  agita- 
tion of  a>  vessel  on  a  tempestuous  ocean  being  such 
as  will  not  only  throw  the  ponderous  mercurial  co«' 
himn  into  violent  oscillation,  but  connmnicate  those 
sudden  shocks  which  most  inlallibly  break  the  tube. 
Variousattemptshaveaccordinglybeenmade  to  obtain  Marine  Ba.. 
a  Marme  Barome^t  exempt  &>m  risk,  and  yet  suf-  rometer. 
ficiently  sensible  to  tho  variations  of  the  atmosphere; 
The  conical  or  pendant  barometer  being,  from  the  nar- 
rowness of  its  bore,  rather  sluggish,  was  first  recom- 
mended for  that  purpose,  though  never  adopted  into 
practice.  About  the  beginnings  of  tHe  eighteenth 
century,  Dr  Hook  and  Amonton»sevenlly  proposed 
to  employ  for  a  barometer  on  board  ship,  the  mano- 
meter or  air-thermometer.  To  obviate  the  derange- 
ment arising  fhmi  the  influence  of  heat,  there  was  to 
be  placed  beside  it  a  spirit-of-wine-tfaermometer,  with 
»  ball  so  large  as  to  give  expansions  equal  to  those 
of  the  portion  of  air  confined  within  the  bulb.  The 
dffferenoe  between  the  two  adjacent  ocdnmns  of  li« 
^oid  would  therefore  measure  the  variation  of  exter* 
nal  pressure.  But  tO'  procure  such  a  Jrice  adapter 
tien  would  prove  so  extt^mely  d^Skult  in  praettce» 
that  most  probaUy  this  instrument  was  seldom  or 
^er  actually  constructed.  Besides,  the  liquid  co- 
lumn of  the  manometer,.  tJiough  light  and  iiarrow»  ^ 
would  yet  be  much  shaken  by  the  rolling  and  pitch- 
ing at  sea.  Notwithstanding  these  weighty  objec- 
tions, however,  this  compound  manometer  was 
tried  in  England,  mercury  being  ^nployed  as  the 
fiaid  both  of  expansion  and  pressure,  and  various 
adjustments  applied  by  means  of  a  complex  machi- 
nery. 

A^  ingenious  and  very  substantial  kind  (rf*  marine 
baromotbr  was  above  twenty  yeacssince  recommended 
byBlondeaUi  oneof  the  professors  of  the  naval  acado* 
mm  at  Bresu  {JSeeJig.  11.  PlateXXXII.)   It  consktdd  Blondeaa's 
of  an  iron  tlibe,  bait  bsiow  into  a  svfdioni  and  filled  Marine  Bar 
careftdly  with  mercury, which  carried  afloat.  Fbrthsi*^™^^^' 
purpose,  a  musket-banrel^  about  three  ftet  long,  was 
chosen,  havh^*  a  v(^  smooth  and  even  boroi  and  .an 
iron  <  breech 'closdy  welded  to  it,  mgtead  of  being  8ol« 
dered  with  brass,  which  niMit  become  ooTradod;  by 
the  action  of  the  mercury,  "ftie  lowier  eod  of  the  tube 
hwl  a^  collar  of  leather,  to  wtiich  was  screwed  a  piece 
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Biiroiiieier.  of  9roB,  perfbmCed  through  its  whole  length,  and 
bent  into  an  arch,  haring  screwed  likewige).  with  a 
collar  of  leadier  al  its  other  extremity*  a  vertkai 
cylinder  s/f  iron,  four  inches  high,  and  of  the  same 
bore  exactly  as  the  tobe.  The  contracted  aperture 
at  the  end  of  the  tube,  not  being  exactly  in  the  •mid- 
dle; was  not  ahrays  opposite  that  of  the  arch ;  and* 
therefore,  by  turning  it  occasionaliy  aside,  the  commu- 
nication could  be  contracted  at  j>leasure,  or  even  ob» 
stmcted  entirdy.  The  cylindrical  appendix  was  taper* 
ed  St  the  top  to  a  narrow  orifice,  trough  which  an  iron 
wire,  attached  to  a  small  ivory  float,  had  been  intro* 
duced.  To  prepare  this  instrument  for  action,  the 
mercury  was  first  boiled  in  the  tube ;  then  the  arch, 
filled  with  hot  mercury,  was  screwed  to  the  end,  the 
cock  opened,  and  the  surplus  mercur}*  allowed  to 
flow  over ;  next  the  vertical  piece,  with  its  float,  was 
screwed  on,  and  a  little  mercurv  added,  to  give  it 
due  play.  The  origin  of  the  scale  was  to  be  deter- 
mined mm  the  comparison  with  another  good  baro- 
meter ^f  the  ordinary  construction  t  but,  owing  to 
the  equality  of  the  bores  of  the  opposite  tubes,  the 
divisions  were  oidy  half  the  usual  siae,  or  the  inches 
were  exhibited  by  half<«tnchc8« 

This  species  of  barometer  ia  certainly  free  from  all 
sort  of  risk,  while  the  facility  which,  by  means  of 
turning  the  arch,  it  afibrds  in  checking  the  ascent  and 
descent  of  the  mercury,  prevents  in  a  great  measure 
the  oscillations  of  that  fluid.  If  the  instrument 
were  properly  suspended,  therefore,  its  indications 
would  be  tolerably  steady  and  regular.  The  chief 
objection  to  it  consists  in  the  diminutive  range  of  its 
seale. 

In  every  marine  barometer,  the  main  object  is  to 
give  steadiness  to  the  mercurial  column,  by  retarding 
Its  motion  in  the  tube ;  in  short,  to  imitate  the  equaliz- 
tngefiectofthe  fly  in  mechanics.  One  form  of  construc- 
tion was,  instead  of  the  cistern  below,  to  annex  a  spi- 
ral tube  composed  of  a  niunber  of  horizontal  convolu- 
tions. Passement,  an  ingenious  Parisian  artist,  about 
the  year  1758,  improved  on  this  idea.  He  twisted 
the  barometer  tube  near  the  middle,  at  least  twice 
round,  and  joined  to  its  upper  end  a  wide  cylinder. 
But  more  effectually  to  prevent  all  irregular  oscilla^ 
tions,  he  took  a  tube  with  a  very  narrow  or  capillary 
bore,  andcontffaeted  it  below,  while  he  annexed  a 
wide  cylindrical  piece  at  its  other  extremity.  The 
only  thing  wanted  now  to  the  perfection  of  this  in- 
strument, was  to  devise  a  mode  of  suspending  it  that 
shotdd  soften  $he  jerks,  and  aUow  it  generally  to 
maintain  a  vertiem  position.  Our  English  artists 
have,  by  repeated  trials,  at  last  succeeded  in  sur- 
mounting all  the  difficulties.  The  marine  barometer, 
manufactured  by  Mr  Gary  of  London,  ( SefJ%.  19,  Pkte 
XXXII.)  is  one  of  the  most  approved  kind,  b  ooBflists 
of  a  capillary  tube,  itbout  twenty-sevep  inches  long^ 
irith  a  bore  scarcely  exceeding  the  thirtieth  part  of  an 
inch,  but  termmated  by  a  blinder  four  or  five  .inches 
high,  and  nearly  three-tenths  of  an  inch  in  diameter* 
Is  is  suspended  by  a  spring  and  jimbols,  near  the  top 
at  a  certain  point,  which  in  each  case  is  discover- 
ed by  actual  trial.  By  making  the  suspension  lower, 
it  is  found,  that  the  agitation  of  the  barometer  will 

eause  the  mercury  to  riae  a  little ;  while,  by  pla^ 
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cing  the  suspension  higheri  the  mercurial  column  BassMetcr. 
su&rs  always  some  depression.  The  reason  of  this  '^^'V"^^ 
curious  observation  is  not  well  explained*  It  pro- 
bably results  from  the  different  centrifugal  tenden- 
cies communicated  to  the  opposite  portions  of  the 
columns.  The  swinging  of  the  instrument  would 
evidently*  augment  the  pressure  of  the  upper  portion 
of  the  column,  while  it  diminished  that  of  the  under 
portion.  But  this  lower  portion,  being  longer  than 
the  other,  its  tendency  to  descend  would  be  propor- 
tionally so  much  greater*  About  tlie  pomt  of  sus- 
pension, however,  the  opposite  effects  of  the  centri- 
fugal tendencies  are  balanced,  since  the  superior 
Ibrce  being  employed  to  set  in  motion  a  narrower  co- 
lumn, the  reflux  and  eiflux  of  the  mercury  in  the  up- 
per cylinder  must  be  preserved  nearly  equal. 

Marine  barometers,  thus  improved,  are  now  very 
generally  used,  and  with  great  benefit  to  the  public 
service,  on  board  ships  of  war  and  Indiamen*  To 
facilitate  the  keeping  of  a  register  of  barometrical 
observations,  the  meritorious  and  indefatigable  Mr 
tiorsburgh,  hydrographer  to  the  East  India  Compaq  Hor»> 
ny,  has  lately  published  a  set  of  engraved  ruled  bergb** 
sheets,  adapted  for  the  convenience  m  navigators.  Pistes. 
In  these  plates,  the  height  of  the  mercury,  from 
twenty-seven  to  thirty-one  inches,  is  represented,  in 
inches  and.  tenth  parts,  by  horizontal  lines,  while  ^tch 
successive  day  has  a  space  apportioned  to  it  by  ver- 
tical bars.  The  state  of  the  barometer  at  every  ob- 
servation is  marked  with  a  dot,  and  these  dots  being 
afterwards  connected  together,  exhibit  an  irregulac  - 
waved  line,  stretching  across  the  sheet,  and  indicat- 
ing the  series  of  the  changes  of  the  weather*.  At  the 
lowest  points,  from  which  the  curve  again  returns^ 
a  gale  generally  follows*  From  the  observations 
made  off  the  Cape  of  Good  Hope,  during  the  month  of 
May  1815,  by  an  ingenious  and  active  young  officer. 
Captain  Basil  Hall,  of  his  Majesty  s  sloop  Victor,  it 
appears  that  whenever  the  mercury  fell  to  29,60 
inches,  a  storm  ensued;  the  column  always  rose 
when  the  gale  abated,  and  when  it  reached  near 
thirty  inches,  the  weather  became  fair.  Those  gales 
often  came  on  suddenly,  without  any  visible  change 
in  the  aspect  of  the  sky,  but  the  marine  barometer 
never  fiiiled  to  give  warning  of  their  approach.. 

To  explain  the  cause  of  the  variations  of  the  ba-  DiffieoUy 
rometer,  has  long  perplexed  philosophers*     Many  |a  •>plsi»' 
hypotheses  have  at  different  times  been  advanced  on  'P^.*''^  JjT' 
the  subject ;  but  it  would  be  a  mere  waste  of  time,  to  the  Barome- 
make  any  detailed  recital  of  such. crude  and  unsatis-  ter. 
fiictory  attempts*    The  various  and  often  imaginary, 
effects  of  vapours  of  heat  and  winds  hav^  been  em- 
ployed in  framing  an  explication  of  the  changes  of 
the  atmosphere*    The  fact  that  the  mercurial  co- 
lumn generally  falls  before  rain,  seemed  at  complete 
variance  with  the  intinution  of  the  senses,  it  being  a 
notion  universally  prevalent,  that  the  air  is.  heavier 
when  the  sky  appears  lowering  and  overcast;  ano- 
ther proof,  if  it  were  wanted,  how  fallacioos  are  all 
current  opinions  in  matters  of  science*. 

Leibnitz,  fimcying  hehaddiscovered  a  new  principle 
in  hydrostatics,  endeavoured,  by  a  sort  of  metaphysi- 
cal argument^  to  demonstrate  that,  though  a  body 
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0Aroaeter.  adds  iU  oiTn  weight  to  thepressure  of  a  fluid  in  which 
"^^^s/^^  it  is  suspended,  jret  it  will  cease  to  be  ponderous  in 
the  act  of  fiilling.  Tlus  alleged  principle  will  not, 
in  the  actual  state  of  science,  be  tnought  to  require 
any  serious  refutation ;  nor,  were  it  even  admitted, 
would  it  be  found  at  all  adequate  to  the  explication 
of  the  phenomenon,  since  the  weight  of  moisture 
precipitated  from  the  whole  body  of  atmosphere 
could  never,  by  the  absence  of  its  pressure,  occasion 
a  diminution  of  the  tenth  part  of  an  inch  in  the  alti- 
tude of  the  mercurial  column. 

Dr  Halley  and  Mairan  sought  to  account  for  the 
depression  of  the  barometer  before  a  storm,  to  the 
withdrawing  of  the  vertical  pressure  of  the  atmo- 
sphere, when  borne  swiftly  along  the  surface  of  the 
^lobe  by  a  horizontal  motion.     This  hypotliesis  at 
hrst  sight  appears  very  plausible,  and  might  seem 
farther  confirmed  by  a  noted  experiment  which  most 
authors  have   admitted  without  doe  examination. 
Hnbbec**  Hauksbee,  a  skilful  and  ingenious  experimental  phi- 
^f**      losopher,  about  the  year  1704,  placed  two  barome- 
ters, about  three  feet  asunder,  with  their  naked  cis- 
terns in  two  close  square  wooden  boxes,  connected 
by  a  horizontal  brass  pipe ;  oAe  of  these  boxes  had, 
hiserted  at  right  angles,  an  open  pipe  on  the  one 
side,  and  a  second  pipe  terminating  in  a  screw,  on 
the  other  side ;  to  this  end  he  adapted  a  strong  glo- 
bular receiver  of  about  a  foot  in  diameter,  which 
had  been  charged,  by  injection  from  a  syringe,  with 
Aree  or  four  atmospheres;  then  suddenly  opening  the 
stop*cock,  and  giving  vent  for  the  escape  of  the  air 
through  the  box  and  over  the  surface  of  the  included 
cistem,  the  mercury  sunk  equally  in  both  the  baro- 
meters more  than  two  inches. 

This  elegant  experiment  might  be  deemed  entirely 
conclusive,  if  a  minute  circumstance,  on  which  the  suc- 
cess really  depends,  had  not  unfortunately  been  over- 
fly FiDafy.  looked.  It  will  be  perceived  from  the  inspection  of  the- 
figure  which  Hauksbee  has  given,  that  the  exit  pipe  of 
the  box  was  considerably  wider  than  the  pipe  which 
conveyed  into  it  tlie  stream  of  air.  This  fluid,  escaping 
from  compression,  would,  therefore,  be  carried  by  its 
elasticity  as  much  beyond  the  state  of  equilibrimn ; 
while  the  width  of  the  orifice,  by  fVusilitating  its 
emission,  would  allow  the  portion  occupying  the 
box  and  the  connected  reservoir  to  preserve  its  ac- 
quired expansion.  If  the  pipe  of  discharge  from  the 
box  had  been  much  narrower  than  the  other,  an  op- 
posite effect  must  have  taken  place  ;  for  the  air  ac- 
oimiulated  over  the  cistern,  not  finding  a  ready  vent, 
would  remain  in  a  state  of  condensation.  This  curious 
fact  is  another  of  the  many  instances*  which  might  be 
cited  to  show  the  great  delicacy  and  circumspection 
recraired  in  performing  philosophical  experiments. 
•  The  same  results,  nowever,  can  be  exhibited  by  a 
very  simple  apparatus.  Let  a  small  box,  or  rather  a 
glass  ball,  have  a  short  narrow  tube  inserted  in  die 
one  side,  and  another  wide  tube  opposite  to  this, 
with  a  cross  slider  of  brass,  for  contraoting  the  orifice 
at  pleasure ;  and,  to  the  under  part  of  the  ball,  join  a 
long  perpendicular  tube,  bent  back  like  a  syphon  to 
more  than  half  its  height  and  containing  a  double 
column  of  water.  Now,  blow  through  the  narrow 
tube  into  the  cavity  of  the  ball,  while  the  orifice  of 
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emission  is  quite  opened,  and  the  liquid  will  rise  se-  Barometer, 
veral  inches  In  Ae  long  stem ;  but,  still  continuing  ^^*v^^i^ 
the  blast,  let  the  orifice  be  gradually  contracted,  and 
the  column  will  first  descend  to  its  ordinary  level, 
and  dien  sink  considerably  below  it.  , 

The  fall  and  rise  of  the  mercury  in  the  barome-  Csotes  of 
ter  must  evidently  be  occasioned  by  some  correspond-  '!*^  Y!?"*' 
ing  reduction  or  accumulation  of  the  atmosphere  BaMeur 
at  the  place  of  observation.     Whatever  augments 
the  elasticity  of  the  air  will  cause  part  of  the  incumbent 
fluid  to  evade  and  leave  for  the  time  a  diminished  ver- 
tical pressure.     The  efflux  of  wind'  might  al^o  pro- 
duce  a   temporary  reduction   of  the  atmospheric 
column.     But  the  real  difficulty  consists  in  explain- 
ing why  the  variations  of  the  barometer  should  be 
greater  in  the  high  latitudes  than  between  the  tro- 
pics, and  why  they  so  much  exceed  in  all  cases  the 
quantities  which  calculation  might  assign. 

The  influence  of  heat  will  account  for  the  semi« 
diurnal  variations  of  the  barometer  which  are  ob- 
served, especially  within  the  torrid  regions.  From 
ten  o'clock  in  the  morning  till  four  in  the  aflemoon, 
the  mercury*  ffeneraliy  fidls;  but,  after  that  hour,  it 
rises  again,  till  ten  o'clock  at  m'ght,  when  it  drops  till 
four  in  the  morning,  and  then  mounts  till  ten  o'clock 
in  the  forenoon.  These  regular  changes,  which  amount 
to  about  the  five- hundredth  part  of  the  whole  atmo- 
spheric pressure,  depend  on  the  prevalence  of  the  alter- 
nating land  and  sea  breezes,  occasioned  by  the  diversi- 
fied action  of  the  sun's  rays  upon  the  earth  and  water, 
llie  accumulation  of  air  is  greatest  at  four  o'clock 
in  the  morning  and  evening,  and  the  mercury  then 
attains  its  highest  point ;  but  it  sinks  lowest  at  ten 
o'clock  in  the  morning  and  eveninflr,  when  the  in- 
cumbent mass  has  been  the  most  reduced. 

A  simBar  reason  will  explain  die  efl^cts  of  the 
northerly  and  easterly  winds,  in  elevating  the  mercu- 
ry of  the  barometer  in  our  climate.  A  chill  air, 
with  enfeebled  elasticity,  is  thus  accumulated,  and 
exerts  a  predominant  pressure. 

The  augmented  elasticity  communicated  to  the 
air  by  the  action  of  heat  or  the  presence  of  humidi- 
ty, and  the  reduction  of  the  incumbent  mass  by  the 
c^ux  of  winds,  have  each  their  distinct  influence,  in 
disturbing  the  equilibrium  of  atmospheric  ocean. 
But  the  efiects,  particularly  in  the  high  latitudes, 
much  surpass  the  regular  operation  of  those  causes. 
The  only  mode,  perhaps,  of  removing  the  difficulty, 
is  to  take  into  consideration  the  comparative  slow- 
ness with  v.hich  any  force  is  propagated  through 
the  vast  body  of  atmosphere.  An  ineqaality  may 
continue  to  accumulate  in  one  spot,  before  the 
counterbalancing  influence  of  the  distant  portions  Oi. 
the  aerial  fluid  can  arrive  to  modify  the  result.  In 
the  higher  latitudes,  the  narrow  circle  of  air  may  be 
considered  aa,  in  some  measure,  *  insulated  from  the 
expanded  ocean  of  atmosphere,  and  hence,  perhaps, 
the  variations  of  the  baronoeter  are  concentrated 
there,  and  swelled  beyond  the  due  proportion.  We 
content  ourselves  with  throwing  out  this  hint  at 
present,  but  hope  to  be  able  to  resume  and  discuss 
the  subject  at  some  length  under  the  article  Cli- 
mate, (n,) 
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Barometric  1t  was  remarked  in  the  preceding  article,  that  the 


cal  Mca- 
siireniefits* 


SincUir. 


decisive  experiment  by  which  Pascal  established  the 
reality  of  atmospheric  pressure,  had  likewise  suggest- 
ed to  this  ingenious  philosopher  the  method  of  de- 
termining the  elevations  of  distant  paints  on  the  sur^ 
face  of  the  globe.  But  the  first  attempts  were  very 
rude,  proceeding  on  the  inaccurate  supposition  that 
the  lower  mass  of  air  is  a  fluid  of  uniform  density. 
Difierait  authors  estimated  variously  from  eighty  to 
ninety  feet  as  the  altitude,  which  corresponds  to  a 
variation  of  the  tenth  part  of  an  inch  in  the  mercurial 
column.  The  Torricellian  tube  or  cane,  as  it  was 
then  called,  was,  on  its  first  introduction  to  England, 
carried  accordingly  to  the  U^  of  mountains,  or  con* 
veyed  to  the  bottom  of  pits  and  mines,  or  even  let 
down  to  great  depths  in  the  sea. 
.  Among  those  experimentalists  who  laboured  most 
assiduously  in  the  study  and  application  of  the  ba* 
rometer  in  this  part  of  the  island,  we  should  mention 
George  Sinclair.  This  ingenious  person  bad  been 
Professor  of  Philosophy  in  the  University  of  Glas« 
gow,  but  seems  to  have  conscientiously  resigned  his 
office  soon  after  the  Restoration,  rather  than  comply 
with  that  hated  episcopacy  which  the  minions  oi 
Charles  II.  had  forced  upon  the  people  of  Scotland. 
He  then  retired  to  the  village  of  Tranent, .  not  far 
from  Edinburgh,  and  was  employed  as  a  practical 
engineer,  in  tracing  the  levels  of  coal«pits,  in  di- 
recting the  machinery  employed  in  the  mines  at 
LeadhiUsy  and  afterwards  in  the  great  under- 
taktiur  of  conducting  water  from  the  heights  of 
the  Jrentlands  to  supply  the  northern  metropolis. 
Thou^  not  a  profound  mathematician,  he  was  skill- 
ed in  mechanics  and  hydrostatics,  and  possessed  no 
small  share  of  invention.  Sinclair  is  said  to  be  the 
first  who  i^)plied  to  the  mercurial  tube  the  name  of 
baroscope,  or  indicator  of  vteightf  the  more  definite 
appellation  of  baromeier,  or  measurer  of  %iimgh$,  not 
having  been  appropriated  till  many  years  aft^wards. 
During  his  excursions  in  liXli  and  I670,  he  employ- 
ed that  instrument  to  measure  the  heights  of  Arthur's 
Seoty  Leadhilk,  and  Tinto,  above  the  adjacent  plains. 
He  followed  the   original   mode  of  using  a  tube 


sealed  at  the  top,  with  a  paper  scale  pasted  against 

the  side,  which  he  carried  to  the  top  of  the  moun-^^^^^ 

tain,  where  he  filled  it  with  mercury ;  and,  inverting  1 

it  in  a  bason,  he  noted  the  altitude  of  the  suspended 

column,  and  repeated   the    same   experiment  be<* 

low ;  a  very  rude  method  certainly, — but  no  better 

was  practised  in  England  during  the  succeeding 

thirty  years. 

In  a  small  scarce  tract,  printed  in  1688,  and  bear- 
ing the  quaint  title  of  Proteus  bound  toith  Chains, 
Sinclair  gives  some  judicious  remarks  on  the  va- 
riations of  the  barometer,  conudered  as  a  weather- 
glass, and  delivers  very  sound  opinions,  on  the  whole, 
respecting  the  causes  of  the  chief  meteorological 
phenomena.  In  a  postscript  to  that  piece,  he  pro- 
poses  a  most  efficient  and  ingenious  method  of 
weighing  up  wrecks  from  the  bottom  of  the  sea.  It 
consisted  in  employing  two  large  arks,  or  square 
wooden  boxes,  fastened  to  the  sides  of  the  ship,  and 
charged  with  air  carried  down  to  them  by  a  succes- 
sion of  inverted  casks,  open  at  the  lower  end.  An 
ark  of  a  cubical  shape,  md  twenty  feet  in  every  di- 
mension, the  smallest  which  he  mentions,  would,  at 
he  computes,  have  a  buoyancy  equivalent  to  448,000 
pounds  Troy.  It  is  remarkable  that  the  celebrated 
Mr  Watt  idways  employs  this  very  mode,  using  a 
larse  gasometer,  floating  in  a  pond  dug  in^  the  court 
of  his  manufactory,  and  charged  gradually  by  the 
action  of  bellows,  for  raisin|r  the  ponderous  engines 
constructed  at  Soho,  and  lining  them  over  his  walls 
into  the  boats,  whidh  are  staticmed  to  receive  them 
in  the  adjacent  canal.* 

In  all  the  oomputations  hitherto  made  firom  difler- 
eol  altitudes  of  die  barometer,  the  air  was  censideied 
as  an  uniform  fluid ;  no  r^ard  being  had  to  the  gra^  Rebtka  of 
dual  diminution  of  density  which  must  evidently  take  ^^^f\, 
place  in  ascending  the  atmosphere.    To  estimate  the  b^qL 
effect  of  that  gradation,  it  became  requisite  previous- 
ly to  determine  the  actual  relation  subsisting  be- 
tween the  density  of  the  fluid  and  its  elasticity.  Tlus 
waa  first  ascertained  in  England  by  Townley,  who 
inferred  from  some  experiments  of  Boyle,  that  the 
elastic  force  which  the  air  exerts  is  exacUy  propor- 


*  Sinclair  was  author  of  a  well-known  little  hook,  entitled,  StUan's  Invisible  World  Discovered,  which,  at 
a  former  period,  ms  sold  at  all  the  publio  fairs  in  the  counti^,  and  devoured  with  eagerness  and  dismay  by 
the  Scottish  peasantry.  In  a  quarto  volume,  on  Hydrostatics^  and  Mr*  Working  of  CoaUminest  printed  in 
Holland,  and  published  by  subscription  in  l67^y  ne  digressed  so  widely  from  his  subject,  as  to  insert  A 
True  Relation  of  the  Witches  of  Glenhtce.  But  this  was  the  folly  of  the  age,  which  several  of  the  most  learn- 
ed men  bad  not  been  able  to  escape.  It  is  painful  to  observe,  that  James  Gregory,  the  inventor  of  the  re- 
flecting telescope,  who,  although  endowed  with  talents  of  the  highest  order,  yet  appears  to  have  had  a  keen 
temper,  and  to  have  imbibed  an  hereditary  attachment  to  royalbm  and  episcopacy,  should  have  stooped  to 
attack  an  unofiending  and  less  fortunate  rivaL  He  wrote  a  little  tract  i^ainst  Smdatr's  Hydrostatics,  with 
the  title  of  the  Art  qf  Weighing  Vamtift  and  under  the  thin  diBg«dse  of  ntrick  Mather,  archbeadle  to  the 
University  of  St  Andrew's.  It  is  a  piece  full  of  low  scurrility,  and  memorable  only  for  a  very  short  Latin 
paperqipended  toit,  containing  the  series  first  given  to  represent  the  modoB  of  apendohma  in  a  circular  arc 
In  the  British  Museum,  there  is  a  letter  of  Gregory  to  CoUins,  the  secretary  of  the  EUiyal  Society,  boastiDg 
of  ills  preject,  and  soliciting  information,  with  which  to  overwhelm  die  poor  author.  But  with  all  his 
eagerness  U>  hunt  down  Sinclair,  he  never  touches  on  die  strange  epkoda  of  the  witcfaesof  CUttilttee*' 
What  a  picture  of  times  approaching  so  near  our  own  I 
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Bafometri-  Uonal  to  its  density.  A  similar  cendosion  was  dnmt 
cal  Me«-  ^1^  Btkvsit  tone  drawn  by  MarioCte,  a  French  philoso- 
soroneiita.  ^^^^^  f^^^^  i^  g^Ql  better  series  of  experiments.  Fol- 
*.  lowing  out  this  very  simple  law,  he  thought  of  com* 
puting  heights  from  barometrical  observations^  by 
the  rules  usually  employed  in  constructing  tables  of  lo- 
garithms ;  and  hady  therefore,  obtained  some  glimpse, 
no  doubt  by  a  sort  of  conjectural  process,  of  the  re* 
markable  result,  that  the  density  of  the  atmosphere 
decreases  in  a  geometrical  progression,  correspond^ 
ing  to  the  derations  taiken  afler  an  arithmeticd  one. 
But  scenungly  not  aware  of  the  importance  of  the 
prindple  at  which  he  was  pointing,  Mariotte  imme*- 
diately  deserted  it ;  and  calculating  from  a  repeated 
bisoctton  of  the  column  of  air  between  the  two  sta* 
tions  into  successive  horiEontal  strata,  he  contented 
himself  with  interpolating  the  densities  according  to 
a  harmonic  division,  which  he  next  abandoned  for 
the  simplldqr  of  a  series  with  equal  differences. 
This  able  experimenter  hence  only  sketched  out 
a  mode  of  investigating  the  problem  of  barometrical 
measurements,  without  arriving  at  any  very  definite 
or  consistent  rule  of  sdution, 
ReUtkm  ef  In  1666,  the  ingenious  and  active  philosopher  Dr 
Aunotpbe-  Hailey  resumed  the  subject,  and  discovered  the  law 
"V^^^^  that  connects  the  devation  of  the  atmosphere  with 
tbtf.  ^^  its  density ;  of  whieh  he  gave  a  dear  demonetratioD, 
derived  from  the  wdl  known  properties  of  the  hv^ 
perbola  rderred  to  ks  aeymptotes*  Since  the  height 
^  the  mercury  indicates  the  pressure,  and  oonse* 
^puMtf  the  ehtttidcy  of  the  extensd  air,  it  must 
be  proportioned  likewise  to  the  density*  Where^ 
Ibre  the  breadth  of  a  given  mass  of  air,  or  the 
tl^idcDess  of  a  straton  which  corresponds  to  a  cer- 
tain portion  of  the  mercurid  column,  will  be  in- 
^rs^  as  this  ahitude.  Let  O  be  the  centre  of  a 
tectangdar  hyperbola,  of  which  OA  and  OB  are 
Ae  asymptotes;  and  concdve  iJie  distances  OA  and 
OB  to  represent  the  heights  of  the  mercury  at  two 
etations.  The  perpendicolars  AC  and  BD,  mhidk 
are  redproodly  as  O  A  and  OB,  must  hence  express 
the  rdattve  thickness  of  strata  corresponding  to 


eqad  portions  of  the  barometric  scde.  Divide  AB 
into  a  multitude  of  ecnid  segments,  and  ereci  the 
perpendiculars  EM,  FL,  6K,  and  HI.  The  inter* 
duded  soaces,  from  AC  to  BD,  will  denote  the  sue* 
eessive  ttiickness  of  the  series  of  strata  into  whieh 
the  whole  mass  of  ahr  between  the  two  stadons  is 
subdivided.  ConsequefUly  the  aggregate  or  mixti^ 
Ibed  space  DBAC,  whieh  is  prc^ortiotid  to  the  to- 
aarithm  of  the  ratio  of  OB  to  OA,  will  express  the 
diflbrence  of  almospheiio  eletatlon  wften  the  mer- 
eurid  «diiiBa  ttottMs  Itaife  B  I*  A.    Tddngeqttd 


ascents,  therefore,  in  the  atmosphere,  the  eorre- Barometri- 
spondiDg  densities  must  form  a  decreasing  geometri-  ^"'  ^^|t 

cd  series.  s^^v^fc/ 

To  apply  this  elegant  theorem,  Dr  Hdley  avail-  Rule  De. 
ed  himself  of  the  best  experiments  which  had  been  doMd. 
performed  to  determine  the  relative  densities  of  air, 
water,  and  mercury.  In  different  trids  made  near 
the  earth's  surface,  it  was  found,  when  the  barome- 
ter stood  at  e9|  inches,  that  the  dr  is  840  852,  or 
even  860  times  lighter  than  water.  Taking  round 
numbers,  therefore,  and  assuming  the  specific  gra- 
vity of  mercury  to  be  18^,  he  reckoned  800  x  13| 
X  80  ^  10,800  inches,  or  90  feet,  as  the  dtitude  of 
ffid  atmospheric  column  which,  near  the  surface, 
would  exert  a  pressure  equivalent  to  that  of  an  indi 
of  mercury.  For  the  coefficient,  which  answers  to 
the  actual  constitution  of  the  atmosphere,  Hdley 
should  have  taken  the  thirtieth  part  of  .484S945, 
the  moddus  of  the  common  system  of  logarithms, 
or  «01 44748.  But  he  proceeded  less  directly,  having 
satisfied  himself  with  taking  the  arithmetical  meati 
between  the  diffisrenc^  of  the  logarithms  of  89  and 
80,  and  of  those  of  80  and  81 ;  a  compensation  of  er- 
rors, which  gives  .014476S,  hardly  deviating  from 
the  former.  Hence  he  gave  this  sintt>le  andogy  Iblr 
computing  the  heights  of  mountdns  by  the  baroodc^ 
ter  I  as  fke  constat  number  .0144768  is  to  ike  differ^ 
ence  bettoeen  the  logarithms  o^  the  barometric  co- 
lumns  at  the  Itoo  Oetions^  so  is  QOOjeet  to  the  deva^ 
tioH  required^  The  result  of  this  operation  is  evi- 
dently the  same  as  if  the  logarithmic  difference  had 
been  mdtiplied  by  the  number  6SI7O;  a  very  to- 
lerable approximation  at  afl  seasons  for  a  northem 
climate,  and  quite  accurate,  indeed,  if  the  noass  of  in- 
tervening dr  had  a  medium  temperature  of  46^  by 
Fahrenheit's  scde.  Dr  Hailey  supposed  that  the  ols 
servations  themselves  might,  from  the  inffuence  1^ 
heat,  differ  about  the  fifteenth  part  between  sum- 
mer and  winter.  But  the  thermometer  was  still 
so  imperfbct  an  instrument,  that  it  could  not  be 
applied  with  confidence  in  correcting  such  variations. 

The  principle  which  Hailey  thus  investigated  ^^l*^*^ 
might  be  derived  from  a  simpler  process.  Conceive  JjJ***^*' 
the  atmosphere  to  be  diviaed  into  a  mdtitude  of 
equdly  thm  horizontd  strata,  it  is  obvious  that  each 
successive  stratum  would,  to  the  pressure  of  the  su- 
perincumbent stratum,  add  its  own  weight,  which  be- 
mg  as  its  density  or  elasticity,  is  therefore  propor- 
tioned to  the  collective  pressure ;  and,  consequently, 
those  densities  will  continually  increase  in  going 
downwards,  exactly  in  the  same  way,  and  after  a  like 
progression,  as  money  accumulates  at  compound  in- 
terest, where  a  constant  portion  of  the  aggregate 
€uid  is  regularly  joined  to  the  capitd.  Such,  in 
fact,  is  the  distingdshing  character  of  a  geometriod 
(ihrogression,  that  the  increase  or  decrease  of  each 
succeedinff  term  is  always  proportioned  to  the  term 
ilseK  llie  lo^rithmic  curve  is  henee  the  best 
adapted  fot  exh&itiag  the  relations  which  connect 
the  densities  wfth  the  devoflotis  in  the  ataiosphere ; 
Che  axis  of  the  curve  expressing  the-devalion,  while 
eadi  ordinate  represents  the  corresponding  density 
#f  the  siratiMi  of  dr.  It  bekig  a  ftmdainentd  pre»- 
p^ty  of  the  lo|;aiilhttic  curve,  that  every  subtan^ 
gent  ajiplied  to  it  has  the  saiae  leigth,  the  exact  de- 
tetddttttion  ^f  this  kk  the  ease  of  our  atmosphere,  is 
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the  only  thing  wanted  for  the  final  solution  of  the 
general  problem. 

Eleven  years  after  Dr  Hallej  had  given  his  rule 
for  barometrical  measurements^  this  philosopher  had 
an  opportunity  of  applying  it  to  discover  the  height 
of  Snowdon  m  North  Wales*  He  found  that  the 
barometer  which  stood  at  29.9  inches  on  the  sea-shore 
near  Caernarvon,  fell  a  few  hours  afler,  when  planted 
on  the  summit  of  the  mountain,  to  26.1  inches,  the 
altitude  having  been  ascertained  previously  by  a  tri- 
gonometrical observation  to  be  1240  yards. 

The  year  1687  is  memorable  as  the  date  of  the 
first  publication  o£  the  Principia^  which  was  drawn  up 
chiefly  at  the  urgent  request  of  Halley,  from  disjoint* 
ed  materials  that  had  lain  a  considerable  time  in  the 
author's  hands.  In  that  immortal  work,  Newton  re- 
sumed the  problem  of  the  gradation  of  atmospheric 
density,  and  solved  it  in  that  general  way  which 
suited  his  penetrating  genius.  He  demonstrated 
thaty  supposing  the  particles  of  air,  like  otlier  bodies, 
to  have  their  weight  or  gravitating  tendency  dimi- 
nished as  the  squares  of  their  distances  from  the 
centre  of  the  earth,  if  those  distances  be  taken  in 
harmonic  progression,  the  corresponding  densities  of 
the  atmosphere  will  form  a  geometrical  one.  But 
since  the  diminution  of  attraction  at  the  greatest 
height  we  are  able  to  reach,  amounts  only  to  the  two 
thousandth  part  of  the  whole ;  this  dif&rence  is  too 
minute  to  be  admitted  into  practice ;  and  the  sampler 
Jaw  first  established  by  the  sagacity  of  Halley  may  be 
deemed  sufficiently  accurate  for  every  real  purpose. 

Newton  has  given  a  sort  of  geometrical  solution 
of  the  problem.  But  a  more  precise,  and,  in  this 
case,  a  clearer  investigation,  is  obtained  by  help  of  the 
symbols  of  the  integral  calculus.  Let  x  and  x'  ex- 
press the  altitudes  of  two  strata  of  atmosphere,  and 
y  and  y'  the  corresponding  densities,  the  radius  of 
the  earth ;  suppose  farther,  that  e  represents  the  al- 
titude of  the  equiponderant  column  which  measures 
the  elasticity  of  the  air.  Since  the  density  of  the 
air  depends  on  the  incumbent  pressure,  its  decre- 
ment must  evidently  be  proportional  to  the  weight  of 
each  superadded  minute  stratum,  or  to  the  density  oi 
this  stratum  multiplied  into  its  thickness  and  power 

of   gravitation.      Whence  —  edy  =:  ydxl  --^  V> 


or 


^=±: — : — rs,  of  which  the  complete  integral 

y       (r  +  x)»'  ^ 


If  r  be  regarded  as  ^indefinitely  great  in  con^rison 
of  Xf  the  expression   will  pass  into  e  H  Log.  -^ 

if 

s  x'-^x,  nikich  is  only  the  common  formula. 
Applidtion  Little  seemed  wanting,  therefore,  to  complete  the 
drtbeYbeff^  practice  of  barometrical  measurements,  but  theap- 
^nctcr.  plication  of  tha  thennometery  to  correct  the  results* 
This  instrument,  however,  advanced  slowly  to  per- 
fection, and  more  than  forty  years  yet  elapsed  before 
it  came  into  current  use.  Some  of  the  continental 
philosophers  likewise,  biassed,  perhaps^  by  a  secret 
jealousy  of  the  superiority  which  Enghmd  had  ac- 
.^uired  in  sciencei  began  to  throw  out  doubts  re« 
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specting  the  reali^  or  accuracy  o^  the  law  of  geo-  BaraoKtri. 
metrical  progression  in  the  atmosphere.    Daniel  Ber-  ^^^^' 
noulli,  a  man  of  candour  on  the  whde  as  well  as  in- 
genuity, but  who,  with  some  proneness  to  specula- 
tive reasonmg,  had  imbibed  unfortunately  many  of  the 
prejudices  of  the  Cartesian  and  Leibnitzian  schools, 
proposed  in  his  capital  work,  the  Hydrodynamica^ 
which  came  out  in  17^6,  certain  vague  hypotheses 
regarding  tiie  constitution  of  the  atmosphere,  as  de- 
duced from  certain  internal  motions  attributed  to  its 
component  strata.  The  specious  results  of  those  cal- 
culations led  him  hastily  to  deviate  from  the  princi- 
ple of  the  geometrical  progression  of  density  in  the 
upper  regions.     In  this  departure  he  was  followed 
by  Cassini  ai^d  Horrebow,  who  concluded  from  some 
partial  observations  thev  had  made,  that  the  barome- 
ter, in  its  indications  of  atmospheric  pressure,  is  sub- 
ject to  irregularity ;  and  that,  near  the  surface  of 
the  earth,  it  obeys  a  different  law  from  what  it  ob* 
tains  at  great  elevations.    A  strong  light,  however, 
was  thrown  upon  the  subject  in  1753  by  Booguer,  Boa^r. 
an  able  mathematician,  and  a  very  skilful  and  inge- 
nious observer,  who,  with  other  academicians,  had 
been  employed  for  several  years  in  measuring  a  de- 
gree of  the  meridian  along  the  stupepdous  ridge  of 
the  Andes.   From  the  comparison  of  more  than  thir- 
ty distinct  observations,  he  deduced  a  simple  and  ele- 
gant rule  for  computing  heights  by  means  of  the  ba- 
rometer.   It  is,  that  the  difference  between  the  lo- 
garithms of  the  mercurial  columns  at  the  two  sta^ 
Uons  being  diminished  by  one-thirtieth  part,  and  the 
decimal  point  shifted  four  places  to  the  right,  wiU 
express  the  required  elevation  in  toises.     Since  the 
English  was  to  the  -  French  foot  nearly  as  fifteen  to 
sixteen,  the  rule  would  be  acconunodated  to  our 
measures,  and  the  result  expressed  in  feet,  if  the  lo- 
garithmic difference  were  augmented  by  the  thirtieth 
part,  then  multiplied  by  six,  and  the- decimal  point 
thrown  back  four  places ;  or,  what  is  the  same  thing, 
if  that  logarithmic  diflbrence  were  multiplied  at  once 
by  62,000.    But  Bouguer  imagined,  that  this  rule 
would  not  hold  exactly  in  Europe,  or  in  the  lower 
regions  of  the  torrid  zone ;  and  to  explain  the  devia- 
tion, he  had  recourse  to  the  forced  supposition  that 
the  particles  of  air  possess  different  degrees  of  elasti- 
city.    Lambert,  a  philosopher  of  great  originality 
and  penetration,  afterwards  published  some  excellent 
remarks  on  the  comparison  of  barometrical  measure- 
ments. But  no  material  progress  was  made  till  1 755» 
when  M.  de  Luc  of  Geneva  resumed  the  subject,  i>e  Loc. 
and  carefully  combined  experiment  with  observation. 
For  the  space  of  upwards  of  fifteen  years,  he  prose- 
cuted his  inquiries  with  diligence  and  perseverance, 
aided  by  the  peculiar  advantages  of  local  situation, 
in  a  city  abounding  with  skilful  artists,  and  seated  in 
the  neighbourhood  of  lofty  mountains.    The  discre* 
pancies  which  had  hitherto  created  so  much  embar- 
rassment, proceeded  mostly  from  the  inattention  of 
observers  to  the  disturbing  influence  of  heal,  and 
particularly  its  effect  in  expanding  the  air,  and  con- 
sequently augmenting  the  elevation  due  to  a  given 
difference  of  atmospheric  pressure.    De  Luc*s  first 
object  was  to  improve  the  thermometer  of  Reaumur, 
which,  though  greatly  inferior  td  that  of  Fahrenheitj^ 
had  been  adopted  in  France  and  the  adjacent  parts  of 
the  Gontinentt  Having  ascertained  that  mcrcuijr  bak 
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the  valuable  property  of  expanding  equaUy  with  eqoal 
additions  of  heat,  he  substituted  that  metallic  fluid 
for  spirit  of  wine»  but  retained  its  arbitrary  and  in « 
convenient  scale  of  80  degrees  between  the  points 
ireezing  and  boiling  water.  He  next  examined  the 
dilatation  of  air  at  difierent  temperatures,  and  cor- 
rected those  results  by  numerous  observations  made 
on  the  mountains  of  Savoy>  and  the  mines  of  the 
Hartz,  in  which  the  barometer  was  combined  with 
the  thermometer.  The  formula  which  he  thence  de« 
duced  for  the  computauon  of  barometrical  measure- 
ments was,  in  1772,  published  in  his  Recherches  sur 
les  Modifications  de  I! AtmospkerCy  and  seemed  to 
draw,  especially  in  England,  a  very  considerable  de- 
gree of  notice.  Dr  Maskelyne,  the  astronomer- 
roval,  adapted  it  to  our  system  of  measures, 
and  Dr  Horsley  made  annotations  and  comments 
on  it.  But,  what  was  of  more  importance,  other 
accurate  observers,  incited  by  De  Luc's  example, 
entered  the  same  field  of  inquiry,  |)rovided  with 
instruments  of  greater  delicacy  and  much  better 
construction.  In  W75,  Sir  George  Shuckburgh 
'EveWn  visited  the  Aips,  and  combined  trigonome- 
trical operations  with  corresponding  observations  by 
barometers  and  theraiometers  from  the  hands  of 
Ramsflen;  and  about  this  time  likewise.  General 
Roy  not  only  measured,  with  instruments  made  by 
that  excellent  artist,  some  of  the  principal  moun- 
tains in  Scotland  and  Wales,  but  instituted  a  series 
of  manemetrical  experiments.  It  resulted  from  all 
these  researches  that,  for  each  degree  on  Fahren- 
heit's scale,  mercury  expands  the  9700th  part,  and 
air  the  4S5th  part  of  their  respective  bulks.  It  fur- 
ther appeared  that  the  atmosphere  has  its  tempera- 
ture almost  uniformly  diminished  at  equal  ascents ; 
and  that  the  logarithmic  difference,  reckoning  as 
integers  the  first  four  digits,  expresses  in  Eng- 
lish fathoms  the  height  of  an  aerial  column  as 
cold  as  the  point  of  congelation.  General  Roy 
proposed  likewise  another  correction  depending  on 
the  enfeebled  gravity,  and  consequently  the  aug- 
mented altitude  of  the  equiponderant  column  of  at- 
mosphere in  the  lower  latitudes,  occasioned  by  the 
influence  of  centrifugal  force  arising  from  the  earth's 
rotation.  Several  years  afterwards,  Professor  Piay- 
fair,  in  a  learned  paper,  printed  in  the  first  volume  of 
tlie  Tramaction$  of  the  Royal  Socieiv  of  Edinburgh^ 
examined  all  the  circumstances  which  can  afiect  ba- 
rometrical measurements,  and  discussed  each  ques- 
tion with  the  correctness  and  perspicuity  that  we 
might  expect  from  his  distinguished  abilities.  At 
nearly  an  equal  interval  of  time,  the  celebrated  La- 
place resumed  the  subject  in  his  Mecanique  CdesUy 
and  brought  all  the  conditions  together  in  a  very 
complicated  formula.  Such  an  appearance  of  ex- 
treme accuracy,  however,  is  perhaps  to  be  regarded 
merely  as  a  theoretical  illusion,  unsuited  an4  iiuippii- 
cable  to  any  real  state  of  practice.  Biot  has  since 
attempted  to  arrive  at  a  similar  conclusion,  by  setting 
out  d  ptuni  from  some  careful  experiments  on  t^e 
relative  density  of  air  and  mercury,  performed  by 
him  in  conjunction  with  Arago..  He  thence  infers, 
that,  in  the  latitude  of  Paris,  and  at  the  point  of  con- 
gelation, air,  under  a  mercurial  pressure  ot  76melrfs, 
orS9.gdS  Enelish  inches,  is  10*463  times  lighter  Uum 
meroQiy  at  the  tenperalure  of  water  at  ita  lowest 
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contraction.  This  would  give  26,090  feet  for  the|^»Mtri. 
height  of  a  colunm  of  homogeneous  fluid,  whose  prea*  ^^™JL 
sure  is  equivalent  to  the  elasticity  of  the  atmospnere. 
The  coefficient  adapted  to  common  logarithms,  and  ad- 
justed to  the  force  of  attraction  at  the  level  of  the  sea, 
would  therefore  be  60,148  feet,  or  18,334  metres; 
scarcely  differing  sensibly  from  the  quantity  which 
Ramond  had  deduced  from  a  very  numerous  set  of 
experiments  made  by  him  on  the  Pyrenees.  But 
Biot  prefers,  as  the  coefficient,  the  number  1^,393, 
answering  for  an  elevation  of  1200  metres,  or  about 
4000  feet  above  the  sea,  which  as  not  far  from  the 
general  level  of  such  observations.  The  formula  is 
hence,  in  English  feet,  60,346  (1 -(-002837  cos*  Z-^) 

(1  +  -i— JL-'  I  loer,  -_  .  where  4*  denotes  the  lati- 
^    1000  /     ^   h^  ^ 

tude  of  the  place,  T  and  t  the  temperatures  of  the 

air  at  the  two  stations,  as  indicated  by  the  centesimal 

thermometer,  and  H  and  h  the  heights  of  mercurial 

columns  corrected  for  the  effi^cts  of  heat. 

Tlys  active  writer  has  likewise  given  tables  for  exp 
pediting  the  calculation  of  barometrical  measure- 
ments ;  in  which  he  was  anticipated,  however,  by  Olt- 
mans  of  Berlin,  who  published,  in  1809.  large  Hypso" 
metrical  Tables,  as  they  are  called,  accommodated  to 
the  complex  formula  of  Laplace.  Such  tables  might, 
no  doubt,  prove  useful  where  very  frequent  computa* 
tions  are  wanted,  as  in  the  case  of  the  reduction  of  the 
numerous  observations  brought  home  by  Baron 
Humboldt,  for  which,  indeed,  they  were  first  design* 
ed.  But  still  they  contain  a  needless  profusion  of 
figures,  and  hold  forth  a  show  of  extreme  accuracy 
which  the  nature  of  the  observations  themselves  can 
never  justify.  The  mere  calculation  of  barometrical 
measurements  is  a  secondary  object ;  the  great  diffi- 
culty is  to  procure  good  observations,  and  to  combine 
tolerable  accuracy  with  expedition.  For  tliis  purpose, 
a  very  portable  barometer  is  still  wanted ; — an  instru- 
ment light  and  commodious,  exempt  from  injury  or 
derangement,  and  yet  sensible  to  minute  changes  of 
atmospheric  pressure.  These  properties,  indeed,  are 
seldom  conjoined,  and  one  advantage  must  generally 
be  sacrificed  to  obtain  another. 

A  barometer  of  the  most  improved'  construction  is 
represented  in  fig.  19 ;  a  portion  of  thq  tube  is  ^own  barometer, 
in  h^,  20 ;  and  a  section  of  its  cistern  in  fig.  21. 
By  help  of  a  screw  pressing  against,  the  bottom  of 
a  leather  bag,  inclosed  within  a  cylindrical  ivory 
box,  the  mercury  is  always  brought  up  through  a 
tubular  aperture  to  the  same  precise  level;  or  tOl 
its  convex  surface  appears  to  touch  a  very  thin  line 
of  light,  which  is  admitted  through  a  slip  of  ivory 
applied,  against  the  side  of  the  chink  or  separation  of 
this  tube  firom  a  wider  one  immediately  over  it.  The 
lower  end  of  the  mercurial  column  being  thus  ad* 
justed;  the  length  is  easily  measured  by  drawing 
gradually  down  a  hollow  brass  tube,  divided  at  in* 
tervals  by  wide  slitv,  covered  on  one  side  by  thin  bits 
of  ivory,  till  by  that  softened  light  a  contact  is  ob* 
served  with  the  edge  of  a  slit  and  the  convex  top  of 
the  column.  The  fine  Vernier  which  the  moveable 
tube  carries  gives  Uie  altitude  of  the  mercury  in 
thousandtli  parts  o£  an  hich.  A  thermometer  is  like- 
wise constantly  attached  to  the  instrument,  for  th« 
purpose  of  indicating  the  temperature  of  Uie  meiv 
curyi  whicbi  firom  the  heat  of  the  handia  carry  mg, 


134 


BAROMETRICAL    MEASUREMENTS. 


Portable" 


andofCiay- 


Barometri-  tfi  the  mfluenoe  of  the  solar  beams,  is  oommody 

cafjjca-     Yirarraer  than  the  external  air. 

svimnfttts.       ,j,j^  j^  mountain  barometer  is  suspended  for  observa- 
tion by  jimbols  from  a  tripod,  as  exhibited  in  fig.  18 ; 
but  its  several  parts  can  be  folded  up  together  into 
a  convenient  compass,  tolerably  well  fitted  for  car- 
riage, as  represented  in  fig.  19.  The  whole  apparatus 
may  not  exceed  the  weight  of  ten  pounds,  yet  even 
this,  moderate  as  it  might  seem,  would  be  felt  a  seri- 
ous encumbrance  by  a  traveller  who  is  engaged,  day 
after  day,  in  the  labour  of  climbing  mountains.   The 
risk  which  the  instvument  incurs,  besides,  in  trans* 
porting  it  perhaps  over  rough  precipices,  imposes  a 
perpetual  constraint,  while,  to  make  correct  obser- 
vations with  it,  must  always  require  time  and  pa* 
tient  attention.  A  lighter  and  more  compact,  though 
less  accurate,  barometer  will  .generally  be  preferred 
by  the  geological  traveller,  whose  object  is  rather  to 
extend  our  acquaintance  with  the  altitudes  of  moun- 
tains, than  to  aim  at  a  superfluous  and  often  illusoiy 
precision.    The  portable  instrument,  invented  by  Sir 
'tsTh**'  Henry  Englefield,  and  represented  in  fig.  14,  will,  on 
Eoglefieid  s  ^^  whole,  answer  those  views.     Its  dstern  is  foraaed 
'  of  box-wood,  sufficiently  tight  to  hold  the  mercury, 
without  preventing  the  access  and  impression  of  the 
external  air.    When  this  barometer  is  inverted,  the 
mercury,  therefore,  subsides  very  slowly  in  the  tube, 
which  must  be  firmly  suspended  in  a  vertical  posi- 
tion.   For  greater  security,  the  mercury  is  now  put 
into  a  leathern  bag  introduced  wiUiin  the  ds*em. 

A  very  simple  and  convenient  sort  of  portable  baro» 
meter  was  lately  mvenfeed  in  France  by  that  celebrat- 
ed chemical  philosopher  M.  Gay-Lussac.  ( fiw  fig.  1 5 
and  16.)  It  consists  of  rather  a  wide  syphon  tube,  filled 
with  mercury,  and  sealed  hermetically  at  the  inverted 
end,  having  a  very  fine  capillary  hole  formed  about 
an  inch  under  this,  by  nicely  directing  the  flame  of  a 
blow-pipe  against  the  side  of  the  glass,  and  drawing  a 
melted  spot  of  it  out  to  a  point.  The  lower  portion  of 
the  principal  branch  has  its  bore  contracted  to  less 
than  the  tenth  put  of  an  inch,  to  prevent  the  mercurial 
column  from  uivtding  in  the  act  of  inverting  it.  The 
mercury  is  boiled  as  usual,  and  the  tube  may  be  con* 
ciealed  in  a  walking  stick,  or  lodged,  like  the  complete 
mountain  barometer,  in  a  cylinder  of  brass,  with  move- 
id[)le  sliders  bearing  the  divisions  of  a  Vernier  at  both 
ends.  (See  fig.  17.)  For  greater  simplicity,  however,  the 
larger  divisions  might  be  engraved  on  the  tube  itself* 
This  kind  of  barometer  is  of  ready  use,  and  very  lit- 
tle exposed  to  hazard  in  carriage.  It  b  commonly 
held  in  a  reclined  or  inverted  position ;  but,  in  mak- 
ing an  observation,  it  must  be  gently  turned  back^ 
and  kept  perpendicular  till  the  mercuiy  descends 
through  the  contracted  bore,  and  slowly  rises  again 
in  the  opposite  abort  branch ;  the  scale  is  noticed  at 
both  ends  of  the  incurved  column,  and  the  difierence 
of  those  indicatioos,  gives  its  correct  altitttde* 

A  modification  of  the  conical  barometer,  which, 
ConiciU  Ba-  in  travelling,  we  have  ourselves  employed  with  great 
rometer.  ease  and  advantage,  should  likewise  be  mentioned. 
The  principal  part  of  it  consists  of  a  small  stop-cock 
made  of  steel,  and  represented  in  fig.  18.  A  glass 
tube  of  31  or  32  inches  long,  with  a  bore  of  the 
tenth  part  of  an  inch  hermetically  sealed  at  the  top, 
and  filled  with  qm'cksilver,  is  cemented  into  the  one 
end  of  the  stopcock;  and  into  the  other  end  is  ce* 
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mented  an  open  and  wider  tuboi  16  inehte  or  moreBaraneM- 
in  lengdi,  ana  having  its  diameter  above  the  eighth  ^  ^^ 
part  of  an  inch,  lliis  compound  tube  is  lodged  in  a' 
walking-stick,  divided  into  inches  and  tenths  through 
its  whole  extent,  or  only  at  the  upper  part,  if  unifonn 
tubes  be  selected.  In  making  an  observation,  the 
cock  is  turned,  and  the  instrument  inverted.  The  up* 
per  column  then  descends  partly  into  the  lower  tube^ 
till  it  becomes  shortened  to  the  proper  altitude. 

We  have  already  stated  the  principle  on  which  the 
calculation  of  barometrical  measurements  proceeds. 
But  there  still  are  some  points,  either  assumed  or 
overlooked,  which  may  considerably  modify  the  re* 
suits.  It  is  presumed,  that,  at  equal  successive  heights, 
the  temperature  of  the  atmosphere  decreases  unimrm- 
ly.  This  property,  however,  does  not  hold  strictly, 
and  it  may  be  shown  firom  a  comparison  of  the  best 
observations,  that  the  decrements  of  heat  follow  a 
quicker  progression  in  the  higher  regions.  But  we 
shall  soon  have  another  opportunity  to  examine  this 
subject,  and  trace  out  its  various  consequences. 

The  humidity  of  the  air  also  materially  affiects  its 
elasticity,  and  the  hygrometer  should,  theiefore,  be 
conjoined  with  the  Uiermometer  in  eorrectuig  biiro- 
asetrical  observations.  But  nothing  satisfiKtory  haa 
yet  been  done  with  regard  to  that  subject.  The  or* 
dinary  hygrometers,  or  rather  hygroscopea,  are  mere 
toys,  and  their  application  to  science  is  akogether 
hypothetical.  A  moat  philosophical  course  has  k$m* 
ly  been  pursued,  by  multiplying  calculations  gtmsad^ 
eid  on  very  loose  data,  instead  of  institnttog  a  nioe 
and  ekdMrate  train  of  original  experiascnts. 

In  the  actual  state  of  physical  sctence,  it  is  pre* 
posterous,  therefore,  to  afect  any  high  refinement  in 
the  formula  for  computing  baroaaetrical  measure* 
ments.  The  whole  operation  may  be  reduced  t#  m 
very  sliort  and  easy  process.  But  the  simplid^  of 
the  calculatisn  woi.ldbe  still  greater,  if  the  centesi* 
mal  thermometer  were  generally  adopted.  It  wiH 
be  sufiiciently  accurate,  till  better  dau  are  ebftained, 
to  assume  the  expansion  of  mercury  by  heat  as  equal 
to  the  5000th  part  of  its  bulk  for  every  centesi- 
mal degree,  while  that  of  air  is  twenty  times  great- 
er, bemg  an  expansion  for  each  degree  of  the 
250th  part  of  the  bulk  of  this  fluid.  1.  G?r-Riilelbr 
red  the  length  of  the  mereurial  column  mt  the  upper  CompntiflK 
station,  adding  to  it  the  product  of  its  muktpUcatkm  ^JmIw!^ 
inJto  twice  the  difference  between  the  degrees  on  the  ^g^g^gg^^^ 
attached  thermometers,  the  decimal  point  oeing  shtfM 
Jour  places  to  the  left.  2,  Subtract  the  logarithm  of 
this  corrected  length  Jrom  that  of  the  lower  columUf 
multiply  by  six,  andmcme  the  decimal  point  Jour  placet 
to  the  right  /  the  result  is  the  approximate  elevation 
expressed  in  English  JM.  S.  Correct  this  approxi^ 
mate  elevation,  by  shifting  the  decimal  point  three 
places  back  to  the  right,  and  mukiplyit^  by  twice  tha 
sum  of  the  degrees  on  the  detached  t/irmometers  ;  this 
product  being  now  added,  wiU  give  the  true  elevation. 

If  it  were  judged  worth  while  to  make  any  allow- 
ance for  the  efi^t  of  centrifugal  force,  this  will  he 
easily  done,  before  the  h»t  moltif^ication  takes 
place,  by  adding  to  twice  the  degrees  on  the  de* 
tached  thermometers,  the  fifth  part  of  the  mean 
temperature  corresponding  to  the  latitude.  The 
mean  temperature  itself  is  fbrmed  by  makxi^tpivg 
the  square  ef  fke'c^ottAt  itf  Ae  latitude  by  Hff^ 
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I«  ffliMlration  of  thete  rulet»  we  aball  subjoin  some 
real  examples.  General  Roy»  b  the  moath  of  August 
1775»  obsenred  the  barooieter  on  Caemanron  Quay, 
at  90y091  mcheSy  the  attached  oentesimal  thermo* 
meter  indicating  IS.?*  and  the  detached  15.6 ;  while, 
on  the  peak  of  Snowdout  the  barometer  fell  to  26»409 
inches,  and  the  attadied  and  detached  thermometers 
marked  respectively  10^,0  and  8^,8.  Here  twice  the 
difference  of  the  attached  thermometers  is  11^.4,  and 
twice  the  sum  of  the  detached  thermometer  is  48^.8, 
which  becomes  SOSf  when  augmented  bv  the  fifth 
part  of  the  mean  temperature  on  that  parallel.  Now, 
omitting  the  lower  decimals,  the  first  correction 
is  .00264  X  n«4  =  .030,  to  be  added  to  86.409. 
Wneicforey 

Log.  30.091  =  1.4784366 
Log.  26.439  =  1 .4222450 

Difference  =2    .0561416 
Constant  multiplier  =     6OOOO 

Approximate  height  =   3368.496 

And,  for  the  true  height,  the  correction  is  3.37  X 
50.8  s=  171  «2,  which  ffives  3340  for  the  final  result 
We  shafl  take  another  esuunple  from  the  observa- 
tiona  made  bv  Sir  George  Shuckburgh  Evelyn,  at 
the  same  penod,  among  the  mountains  of  Savoy. 
This  accurate  philosopher  found  the  barometer, 
placed  in  a  cabin  near  the  base  of  the  Mole,  and 
only  672  feet  above  the  surface  of  the  lake  of  Ge* 
neva,  to  stand  at  28,152  inches,  while  the  attached 
and  detached  thermometers  indicated  1 6^.3  and  1 7<'.4 ; 
but,  another  barometer  carried  to  the  summit  of  that 
lofty  insulted  mountain,  the  mercury  sunk  to  24,176 
inches,  the  attached  and  detached  thermometers  mark* 
iog  14^4  and  13\4.  Wherefore,  twice  the  difference 
oftbe  degrees  on  the  attached  was  S^S,  and  twice  the 
sum  of  the  degrees  on  the  detached  thermometer  was 
61^6.  Consequently,  the  correction  to  be  applied 
to  the  higher  column  was  .0024  x  M  =  •009>  which 
makes  it  4.185.    Now, 


Log.  28,152 : 
Log.  24,185  = 

Difference  = 
Constant  multiplier  : 

Approximate  elevation  =   3957*786 


1.4495092 
1.3835461 

.0659631 
60000 


To  correct  this  approximate  Novation,  remove  the 
dedmal  point  three  places  back,  and  multiply  it  by 
61^^.6,  increased  by  2^.9,  the  fifth  part  of  the  mean 
tonperatare,  corresponding  to  the  latitude;  but 
3*96  X  64.5  =  255.4,  and  3957^  +  255.4  =  4218. 
Henoe  tiie  summit  cf  the  Mole  is  4885  feet  above 
the  lake  of  Geneva,  or  6083  feet  above  the  level  of 
the  Mediterranean  Sea. 

The  last  example  we  shall  give  is  drawn  from  the 
observation  which  Baron  Humboldt  made  among  the 
Andes,  near  the  summit  of  Chimbora^o,  the  hishest 
spot  ever  approached  by  man.  This  celebrated  tra- 
veller found  there,  that  the  barometer  fell  to  14,850 
English  inches;  the  attached  thermometer  in  the 
tent  being  at  10®,  and  the  detached  in  open  air  be- 
ing 1,6*  under  sero.  But  the  same  barometer,  carried 
down  to  die  ^ore  of  the  Pacific  Ocean,  rose  exactly 
to  SO  indies,  while  botfi  the  attadied  and  detached 
thermometem  stood  at  25^.5.    Consequently  the  cor- 


reotioa  to  be  applied  to  the  upper  column  is  s  .0015  Bsromeiri- 
X  30.6.  =  -045.    Wherefore,  ^le^ 

Log.  30,000  =  1.4771213  S^-y-^^ 

Log.  14.895=  1.1730405 

Differences    .3040808 
Constant  multiplier  =    6OOOO 

Approximate  elevation  =:  18244.848 

Now,  the  difference  of  the  detached  thermometers 
or  26.9°  being  doubled  and  farther  increased  by 
5.8^,  the  fifth  part  of  the  mean  temperature  at  the 
equator,  makes  59^.6 ;  the  final  correction  to  be  ap- 
plied is  therefore  ==  18.24  X  59^.6  zz  1087,  which 
gives  19,332  feet  for  the  true  elevation  observed,  or 
2140  feet  below  the  summit  of  Chimbora90. 

These  calculations  are  performed  by  the  help  of  Othnitatiott 
logarithms.    It  is  desirable,  however,  to  approxi-^**!*J*"*^^ 
mate  at  least  to  barometrical  measurements  with-'*"™'''* 
out  such  aid.      A  very  simple  rule    for   this  ob- 
ject has  been  given  by  Professor  Leslie  in  his  Elc' 

menti  of  Geomeiry.  Since  Log.  T-  =  2Mf^.i4- 

the  modulus  of  the  logarithmic  system.  When  a  ap- 
proaches to  6,  the  lower  terms  may  be  rejected  without 

sensible  error,  or  Log.  ^=2  M  (  -^^  1,  very  near- 
ly. Wherefore,  in  reference  to  our  atmosphere,  the 
modulus  is  expressed  by  the  equiponderant  column 
of  homogeneous  fluid,  or  60,000  X  •4342945  = 
26,058  ^et,  or  only  26,000  in  round  numbers; 
whence,  a$  the  sum  of  the  mercurial  columns  is  to 
their  differcMcet  so  is  the  constant  number  52,000  ^ef 
to  the  approsnmate  height.  Let  General  Roy's  obser- 
vation on  Snowdon  be  resumed  as  an  example :  The 
analogy  is  80.091  +  26.439  •  S0X)91  — 26.439*  or 
56M0  :  3.652 : :  52000 : 3,359>  the  approximate  ele- 
vation, difiering  very  little  from  the  logarithmic  result. 

This  mode  of  calculation  may  be  deemed  suffi- 
ciently accurate  for  determining  any  altitude  that 
exceeds  not  5000  feet.  But  it  will  extend  to  great* 
er  elevations,  if  the  second  term  of  the  series  be  like*, 
wise  taken;  which  is  done  by  striking  off  three  figures, 
and  cubing  the  half  of  tliis  number*  Thus,  resum- 
ing the  mensuration  of  Chimbora^o ;  44.895*.  15.105 
: :  52,000 : 1 7.496,  and  (8.75 ) '  ==  670,  making  together 
18,166  for  a  nearer  approximation. 

The  calculation  of  barometrical  measurements,  in-  Barometric 
eluding  the  corrections  required,  is  rendered  mostScsle. 
easy  and  expeditious  by  means  of  a  sliding  rule  made 
by  Mr  Cary,  optician  in  London.  This  small  in- 
stnunent  should  always  go  along  with  mountain  ba- 
rometers, and  it  will  be  found  a  very  agreeable  com* 
panion  ta  every  geological  traveller. 

But  portable  barometers,  in  spite  of  every  precau- 
tion, are  yet  so  liable  to  be  broken  or  derai:^ed,  that 
other  auxiliary  methods  are  desirable  for  ascertaining 
distant  elevations.  In  this  view,  the  variation  of  the 
boiling  point  of  water  was  proposed  by  Fahrenheit,  as 
far  back  as  the  year  1724,  the  idea  having  occurred  to 
him,  as  it  had  done  before  to  Amontons,  while  engaged 
with  enperiments  to  perfect  his  thermometer.  Little 
regardihoweveryseemstohave  been  paid  to  the  sugges- 
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tioD,  till  De  Luc  and  Saussure  made  a  series  of  obsenran 
tions  on  the  heat  of  ebullition  at  different  etevatiohs 
above  the  surface.  About  thirty  years  since,  Caval- 
lo  attempted  to  revive  the  scheme  of  Fahrenheit, 
but  experienced  much  difficulty  in  preventing  the 
irregular  «tarts  of  the  thermometer  plunged  in  boil- 
ing water*  The  best  and  surest  way  of  examining 
the  heat  of  ebullition,  is  to  suspend  the  bulb  of  Uie 
thermometer  in  the  confined  steam,  as  it  rises  from 
tlie  water  ;  and  this  mode,  we  understand,  has  very 
lately  been  resumed,  with  great  prospect  of  success^ 
by  the  Reverend  Mr  Woilas'ton. 

The  heat  at  which  water  boils,  or  passes  into  the 
form  of  steam,  depends  on  the  weight  of  the  super* 
incumbent  atmosphere.  By  diminishing  this  pres- 
sure, the  point  of  ebullition  is  always  lowered.  It 
appears  that,  while  the  boiling  heat  sinks  by  equal 
differences,  the  corresponding  atmospheric  pressure 
decreases  exactly,  or  at  least  extremely  nearly,  in 
a  geometrical  progression ;  it  being  found  that^ 
every  time  such  pressure  is  reduced  to  one  half,  the 
tehiperature  of  boiling  water  suffers  a  regular  diminu- 
tion of  about  eighteen  centesimal  degrees.  This 
beautiful  relation  assimilates  with  the  law  which  con- 
nects the  density  and  elevation  of  the  successive  strata 
of  the  atmosphere.  The  interval  noticed  between  the 
boiling  points  at  two  distinct  stations  must  be  pro- 
portional to  their  difference  of  altitude  above  the 
level  of  the  sea.  We  have,  therefore,  onlv  to  deter- 
mine the  coefficient  or  constant  multiplier;  which 
may  be  discovered  either  from  an  experiment  under 
the  rarefied  receiver  of  an  air-pump,  or  from  an  ac- 
tual observation  performed  at  the  bottom  and  on  the 
top  of  some  lofty  mountain.  We  shall  priefer  at  pre- 
sent'the  observation  made  by  Saussure  on  the  sum- 
mit of  Mont  BlanCk  This  diligent  philosopher  found, 
by  means  of  a  very  delicate  thermometer  constructed 
on  purpose,  that  water  which  boiled  at  101^.62  in  the 
plain  below  when  the  barometer  stood  at  80.534 
English  inches,  boiled  at  $6^.24  on  the  top  of  Uiat 
mountain,  while  the  barometer  had  sunk  to  17.136. 
Wherefore  the  distance  between  the  points  «f  ehulli- 
tioo,  or  15*38  centesimal  degrees,-mu8t  correspond  to 
an  approximate  elevation  of  15,050  feet;  which  gives 
978^  feet  of  ascent  for  «ach  degree,  supposing  the 
mean  temperature  of  the  atmospheric  column  to  be 
that  of  congelation.  But  it  will  be  more  convenient 
to  assume  1000  for  the  constant  multiplier,  which 
corresponds  to  the  temperature  of  5^^ 

To  reduce  this  very  simple  result  into  practice,  it 
would  be  requisite  to  have  a  thermometer  with  a  fine 
capillary  bore,  and  nicely  constructed,  the  stem  six 
or  eight  inches  long,  and  bearing  ten  or  a  few  more 
degrees  from  the  boiling  point ;  these  degrees  to  be 
divided  into  twenty  or  perhaps  fifty  equal  parts  en- 
graved on  the  tube,  which  should  be  rather  thick, 
and  terminating  in  a  bulb  of  about  half  an  inch  dia- 
meter. This  thermometer,  being  fitted  with  a  brass 
ring  two  inches  above  the  bulb,  should  screw  into 
the  narrow  neck  of  a  small  copper  flask,  which  holds 
some  water,  but  has  a  hole  perforated  near  the  top 
for  allowing  the  steam  to  escape.  The  water  may 
be  made  te  boil  by  the  application  of  a  lamp.  The 
difference  between  the  inaications  of  the  thennome- 
ters  at  the  two  stations  being  multiplied  by  a  thou* 
sand  feety  will  give  the  elevation  correqKmding  to  a 


temperature  of  5^°.    The  correction  for  the  actoal  Baroraetrir 
mean  temperature  can  easily  be  applied.    If  a  more^^y^ 
correct  coefficient  be  afterwards  determined,  the*^ 
same  thousand,  retained  as  a  multiplier,  may  easily 
be  adapted  to  another  temperature. 

This  method  of  measuring  elevations  on  the  sur-  Mode  of 
face  of  the  globe  is,  therefore,  capable  of  great  im- 


provement, and  might  be  employed  with  advantage  ^^^^' 
m  a  variety  of  cases  where  observations  with  the  ba-  ^''^ 
rometer  are  not  easily  obtained.  Its  application  would 
be  most  important  to  physical  geography,  in  ascer- 
taining the  capital  pomts  for  tracing  the  outline  of 
the  profile  or  vertical  section  of  any  country.  The 
common  maps,  which  exhibit  mere  superficial  ex- 
tension, are  quite  insufficient  to  represent  the  great 
features  of  nature,  since  the  climate  and  productions 
of  any  place  depend  as  much  on  its  elevation  above 
the  sea  as  its  latitude.  Scientific  travellers  have  ac- 
cordingly turned  their  attention  of  late  years  to  the 
framing  of  vertical  sections.  As  a  specimen,  we  give 
in  fig.  22,  from  Humboldt's  Geography  of  Plants^  a 
section  across  the  American  Continent,  one  of  the 
best  and  most  interesting  that  has  yet  apj)eared. 
It  consists,  in  fact,  of  four  combined  sections,  tra- 
versing through  an  extent  of  425  miles.  The  line 
begins  at  Acapulco  on  the  shore  of  the  Pacific  Ocean, 
and  runs  195  miles,  about  a  point  of  the  compass 
towards  the  Cast  of  North,  to  the  city  of  Mexico; 
then  80  miles,  a  point  to  the  South  of  East,  to  La 
Puebla  de  los  Angeles ;  again  it  holdis  a  North-Eaftt 
direction  of  70  miles,  to  the  Cruz  Blanca ;  and  finally 
bends  BO  miles  East  by  South,  to  Vera  Cruz,  on  the 
coast  of  the  Atlantic.  A  scale  of  altitudes  is  annexe4» 
which  shows  the  vast  elevation  of  the  table-land  c^ 
Mexico.  An  attempt  is  likewise  made  in  this  profile 
to  give  some  idea  of  tAe  geological  structute  of  the 
external  crust.  Limestone  is  represented  by  straight 
lines  slightly  inclined  from  the  horizontal  position: 
Basalt^  by  straight  lines  slightly  reclined  from  the 
perpendicular :  Porj^yry^  by  waved  lines  somewhat 
reclined  :  Granite^  by  confused  hatches :  Amygddkfid, 
by  confused  points. 

By  this  mode  of  distant  levelling,  a  very  interest-  lira 
ing  discovery,  in  another  quarter  of  our  globe,  hasP^  ''^^Trf 
been  recently  made  by  Engclhardt  and  Parrot,  twoJJoJ'^ 
Prussian  travellers.  They  proceeded,  on  the  13th 
July  1814,  from  the  moutn  of  the  Kuban,  at  the 
island  of  Taman,  on  the  Black  Sea ;  and,  examine 
ing  carefully  every  day  the  state  of  the  barometer, 
they  advanced  with  finy-one  observations,  the  dis- 
tance of  990  worsts,  or  711  English  miles,  to  the 
mc^uth  of  the  Terek,  on  the  margin  of  the  Caspian 
Sea.  Similar  observations  were  repeated  and  mul- 
tiplied on  their  return.  From  a  diligent  comparison 
of  the  whole,  it  follows  that  the  Caspian  is  334  Eng- 
lish feet  below  the  level  of  the  Black  Sea.  That  the 
Caspian  really  occupies  a  lower  level  than  the  Ocean, 
had  been  suspected  before,  from  a  comparison  of 
some  registers  of  baron^ters  kept  at  St  Petersburg^ 
and  on  the  borders  of  that  inland  sea «  but  the  last 
observation  places  ^e  question  beyond  ail  doubt. 
It  farther  appears,  that  within  250  worsts,  or  189 
miles,  of  the  Caspian,  the  country  is  already  depress- 
ed to  the  level  of  the  Ocean,  leaving,  therefore,  an 
immense  bason,  from  which  the  waters  are  supposed 
to  have  retired  by  a  subterranean  percolation,    (p.) 
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BaimirU  BARRACKS.  TUI  the  middfe  of  the  yvftr  179S» 
'  when  there  waB  a  prospect  of  a  war  with  revolu* 
tioDary  France,  and  die  British  ministvj  were  ap* 
prehensile  of  diBturbuicea  m  this  country,  bar- 
racka  were  neither  very  numerous,  nor  were  they  un- 
der the  control  and  management  of  a  separate  and 
peculiar  Board.  Till  that  time,  they  were  built  un- 
der the  authority  and  directions  of  the  Board  of  Ord- 
nance, by  whoiB  they  were  supplied  with  bedding 
and  the  necessaiy  utensils.  Any  extra  articles  that 
were  requisite  were  supplied  by  the  secretary  at  war* 
In  179^»  orders  were  given  by  the  ministry  to  build 
cavalry  barracks  with  the  utmost  despatch,  and  the 
deputy-adjutant-geneial  was  directed  to  superintend 
the  buOding  and  fitting  them  up.  In  January  1793, 
he  was  appelated  snptrintendant-general  of  bar- 
racks ;  and,  on  the  1st  of  May  that  year,  the  King*s 
warrant  was  issued  for  their  regulation.  Greater 
potrers  were  given  to  the  superintendant-general  in 
the  year  1794 ;  but  as  these  seemed  to  interfere  with 
the  duties  and  powers  of  the  Board  of  Ordnance,  a 
new  warrant  was  issued  in  the  year  1795,  defining 
and  limiting  the  respective  duties  and  powers  of  the 
Board  of  Ordnance,  and  the  superintendant-general^ 
or  barrack-master-general,  as  he  was  now  called* 
In  the  year  1796,  the  barrack-office  establishment 
consisted  of  a  barrack-anster-general,  with  two 
clerks;  a deputy-barrack-moster-general ;  an  assist- 
ant-barrack-master-general, with  three  clerics;  an 
accountant,  with  Bve  clerks;  an  assistant-faerrack- 
master-general  for  the  general  inspection  of  bar- 
racks,  and  six  other  assistant-barrack-masters-cane- 
ral  for  the  particular  inspection  of  barracks  in  diftr- 
ent  districts ;  five  clerks  for  general  business ;  one 
aBsistant4MnTaek-master-generaI  for  the  building 
branch  ;  one  checkaag  clerk,  and  seven  other  clerks; 
two  ardtttects  and  surveyors ;  one  assistant-barrack^ 
master-general  in  North  Britain ;  with  two-  assistants 
and  clerks ;  one  treasurer ;  and  three  other  assistant- 
barrack-masters-general  for  general  duties,  and  viiit- 
ing  barracks.  The  salaries  and  extra  pay  of  diese 
offieers  amounted,  in  1796,  toL.95S4,  17s*  Sd.  Hie 
establishment  was  afterwards  considerably  increased, 
IB  proportion  as  the  number  of  barracks  throughout 
the  kingdom  increased,  and  by  the  creation  of  some 
new  officers,  among  whom  was  a  law  clerk.  In  1806, 
the  salaries  amounted  to  L.  19,329,  4s.  lOd. 
Official  Re.  During  this  year,  the  commissioners  of  military  in- 
porti  FN  quu^  began  their  duties ;  and*  their  first  reports  were 
on  the  subject  of  the  barrack  establishment :  In  the  ar- 
rangement of  this  establishment,  and  in  the  mode  in 
which  its  duties  were  performed,  particularly  with 
respect  to  the  supplies  of  coals,  &c.  to  the  difierent 
ban-acks,  and  the  contracts  for  building  them,  diey 
pointed  out  many  things  that  were  highly  objection- 
able ;  and  concluded  their  reports  by  recommend- 
ing that  the  offices  of  barrack-master-general,  and  de- 
puty-barrack-master-genera] ,should  be  totally  ab^ish- 
ed,  and  that  the  superintendence  of  the  barrack  es* 
tablishment  should  be  vested  in  commissioners^  This 
su^esdcNd,  and  some  otiiers  relative  to  the  mode  of 
tFtnsacting  the  business  of  the  department,  and  pre« 
venting  useless  and'  extravagant  expenditure,  have 
been  followed ;  and  the  barrack  establishment  is  now 
■angcment.  under  the  direction  of  four  commissioners,  opie  of 
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wliom  is  generallv  a  military  man.  The  mode  of^ 
writing  letters  in  this  public  dq)artment  is  deserving' 
of  notice  and  imitation,  as  securing  despatch  and  oc* 
curacy.  A  sheet  of  paper  being  folded  in  the  mid- 
dle, officers  of  the  department,  who  address  the  bar- 
rack-office, write  their  letters  on  the  left  side ;  and, 
along  with  the  origuial  letter,  send  a  dnplicate  in  the 
same  form,  and  signed  also.  On  the  blank  bidu  of  - 
the  duplicate  is  written  the  official  answer  from  the 
barrack-office  which  is  sent;  and,  on  tlie  original  let- 
ter, which  is  preserved  in  the  office,  is  copied  the  an- 
swer: each  party  has  thus  an  exact  copy  of  the  whole 
correspondence. 

As  it  frequently  happened,  tliat  it  was  absolutely  Clame  ia 
necessary  to  build  barracks  on  an  emei^^cy,  when  {^^^.^^^^ 
there  was  no  time  to  summon  a  jury  to  value  the  rcsi^'ctins 
land  before  the  commencement  of  the  building,  and  Uarrackai 
OS  most  persons  were  averse  to  have  barracks  near 
their  dwelling -ho  uses,   or  even  on  their  property, 
Government  was  often  obliged  to  pay  an  extrava- 
gant price  for  the  land  which  they  needed  for  theif 
erection ;  in  order  to  remedy  this  evil,  it  was  provid- 
ed by  the  act,  usually  called  the  defence  act,  43d 
Geo.  III.  cap.  55,  that  Justices  of  the  Peace  might 
put  any  general  officer  ioto  the  possession  of  such 
ground  as  he  might  deem  fit  fur  the  erection  of 
barracka  ;-^the  value  of  it  to  he  settled  afterwards 
by  a  jury; — provided,  however,  the  necessity  for 
such  ground  was  certified  by  the  Lord-Lieutenant, 
or  two  Deputy-Lieutenants  of  the  county. 

Barracks  Uiroughout  the  country  are  more  imme- 
diately under  tlie  management  and  care  of  the  assist- 
ant-barrack-masters-general, and  the  resident  bar- 
rack-nnasters ;  the  former  are  attaclied  to  districts ;  the 
latter  to  particular  barracks*  The  following  are  tlie 
districts  m  Great  Britain  : 

1.  Northern,  containing  Northumberland,  Cumber- Ban-ack 
land,  Westmoreland,  and  Durham.  District?. 

2.  York,  containing  Yorkshire. 

3.  Eastern,  containing  Norfolk,  Suffolk,  Cambridge,. 
Huntingdonshire,  and  all  E^sex,  except  Tiibury- 
fort. 

4.  Southern,  containing  Kent,  Tilbury-fort,  and 
Sussex. 

5.  South-western,  containing  Hampshire  and  Dor- 
setsliire. 

6.  Isle  of  Wight. 

7.  Western,  containing  Devonshire,  Cornwall,  and 
Somerset. 

8*  Severn,  containing  Gloucestershire,  Worcester- 
shire, Herefordshire,  Monmouthshire,  and  South 
Wales. 

9.  North-western,  containing  Cheshire,  Shropshire, 
Lancashire,  North  Wales,  and  the  Isle  of 
Man. 

10.  London. 

1 1.  Home,  containing  Middlesex,  Surrey,  Hertford- 
shire, and  part  of  Kent. 

12.  North-inland,  containing  Dei^yshire,  Notting- 
hamshire, Staffordshire,  Warwickshire,  Leicester, 
sbire^  and  HutlandslHre. 

13.  Soutb^inland,  containing  Bedfordshire,  Northamp- 
tonshire, Oxfordshire,  and  Buckinghamahire. 

14.  Jersey,  Guernsey,  and  Alderney. 
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SCOTLAND. 

Northern,  containing  Caithness,  Sutherland,  Ross- 
shire,  Invemess-shire,  Nairnshire,  Morayshire,  and 
Bani&hire. 

Western,  containing  Aberdeenshire,  Argyleshire, 
Ayrshire,  Bute,  Kincardineshire}  Lanarkshire, 
Renfrewshire,  and  Wigtonshire. 

Centre,  containing  Angud-shire,  Clackmannanshire, 
Dunbartonshire,  Fi&hire,  Kinross-shire,  Perth- 
shire, and  Stirlingshire. 

Southern,  containing  the  Lothians,  Berwickshire, 
Peebles-shire,  Selkirkshire,  Roxburghshire,  and 
Dumfries-shire. 

Number  of     On  the  14th  of  July  1805|  there  were  in  Great 
Bmcks  io  Britain  and  Jersey,  &c. 


Established  barracks  of  brick  and  stone 
■  of  wood 

Temporary  barracks  .         .         . 

■  rented 


AcconiDO" 
dstkuuMid 
Boppttcs. 


EspCDce 
from  1792 
totS04b 


84 
12 
75 
41 

»12 

The  annual  rents  at  this  time  amounted  to 
L.  40J231.  The  whole  of  these  barracks  were  cal- 
culated to  accommodate  nearly  100,000  foot  and 
15,000  cavalry.  In  the  cavalry  barracks,  field-offi- 
cers have  two  rooms  each ;  captains  one ;  subalterns, 
staff,  and  quarter-masters,  one ;  Serjeants  of  each  troop 
of  dragoons,  and  corporals  ofeach  troop  of  horse,  one ; 
eight  rank  and  file  one  among  them ;  and  two  rooms 
are  allowed  for  the  officers' mess.  In  infimtry  barracks, 
field-officers  are  allowed  two  each ;  captains  one ;  one 
is  allotted  to  two  subalterns ;  the  stafP  has  one ;  twelve 
non-commissioned  officers  and  private  men,  one  a- 
mong  them ;  the  serjeant-major  and  quarter-master- 
seijeant,  one ;  and  two  are  ulotted  for  the  officers' 
mess.  The  barracks  are  supplied  by  the  barrack-office 
with  beds,  bedding,  sheets,  blankets,  towels,  house 
and  stable  utensils,  coals  and  candles :  beer  was  for- 
merly supplied,  but  now  an  allowance  is  made  in- 
stead of  It.    Forage  is  supplied  by  the  commissariot. 

The  expence  of  erecting  barracks  must  of  course 
greatly  depend  on  the  price  of  materials  at  the  time, 
and,  in  some  measure,  on  the  part  of  the  kingdom 
where  they  are  erected.  In  the  year  1805,  perma- 
nent barracks  for  a  battalion  of  800  men,  in  the  south 
of  Enghmd,  cost  L.S7»000;  and  barracks  for  1200 
infantry  and  400  cavaJry  L.  60,000. 

The  following  statement  exhibits  the  several  par- 
ticulars of  the  total  expence  incurred  by  the  nation 
for  barracks,  and  the  barrack-office,  in  Great  Britain, 
between  the  25th  of  December  1792,  and  the  10th 
of  November  1 804 : 


Buildings  and  purchases  of  land,  L. 

Forage,  -  -  - 

Beer,  -  •  . 

Coals,  candles,  furniture,  rents, 
repairs,  supplied  by  barrack- 
masters,  and  salaries, 

Office-establishment, 

Fees  at  War-office, 

Insurance,  .  .  ^^ 

Additional  rents, 


3,980,228  5  8 
846,246  7  10 
648,030    9    6 


1,685,487  8  0 

256,129  10  4 

80,346  3  6 

1,519  2  2 

36»860  13  5 
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Lodging-money  to  officers. 
Engines,  .  .  • 

Bedding,  fiimiture,  &c.  issued  by 
the  Barrack-office,  and  in  store, 
Miscellaneous, 


139,582  16 
11,866    0 

1,857,215    7 
35,498     4 


0    Bamdi 

Bany. 

»^ 
8 


Total, 


L.  9,024,005     8    9 


The  annual  expence,  during  the  last  war,  varied  Pk«Kai 
from  L.  350,000  to  L.  500,000 ;  in  the  year  1314,  it  Sspence. 
was  L.  309,826.     The  peace  estimate' for  1816  is 
L.  173,500.    In  Ireland,  where  barracks  are  more 
numerous,  the  expence,  in  1814,  was  L.  360,515, 
and  the  peace  estimate  for  1816  is  L.  213,000. 

See  first,  second,  third,  and  fourth  Reports  of  the 
Commimonert  of  Military  Inauiry^  1806;  and  the 
Finance  Reports  and  Estimates  laid  before  Parliament 
for  the  years  1814  and,  1816.  (c.) 

BARRY  (James),  an  eminent  painter,  was  bom 
at  Cork,  in  Ireland,  October  11,  1741.  His  fiither 
had  been  a  builder,  and  at  one  time  of  his  life,  a 
coasting  trader  between  the  two  countries  of  Eng- 
land and  Ireland.  To  this  business  of  a  trader  was 
James  destined,  and  he  actually  made,  when  a  boy, 
several  voyages ;  but  these  voyages  being  forced  up- 
on him,  he  on  one  occasion  ran  away  from  the  ship, 
and  on  others  discovered  such  an  aversion  to  the  life 
and  habitB  of  a  sailor,  as  to  induce  his  fiither  to  quit 
all  hopes  of  him  in  this  line,  and  to  sufier  him  to 
pursue  his  inclinations,  which  led  him  to  drawing 
and  study.  When  on  board  his  fiuher's  vessel,  in- 
stead of  handling  sails  and  ropes,  and  climbing  the 
mast,  be  was  generally  occupied  with  a  piece  of 
black  chalk,  sketching  the  coast,  or  drawing  figures,' 
as  his  fancy  directed  him.  When  his  father  found 
that  the  idea  of  making  a  sailor  of  him  must  be 
given  up,  he  permitted  him  to  acquire  as  much  in- 
struction as  the  schools  of  Cork  afforded ;  but  long 
retained  his  aversion  to  the  chalk  drawings,  widi 
which  the  floors  and  walls  of  the  house  were  cover- 
ed ;  the  boy  being  always  engaged  in  some  attempt 
at  large  figures,  and  early  catching  at  the  means  of 
representing  action,  attitude,  and  passion.  It  was 
at  a  very  early  period  of  his  life  that  some  bookseller 
in  Ireland,  undertaking  to  reprint  a  set  of  fables  or 
embiems,  young  Banr  offered  to  furnish  the  draw- 
ings, and,  as  it  is  bdieved,  helped  to  etch  the  en* 
gravings,  such  as  they  were.  At  the  schools  in 
Cork,  which  he  was  sent  to,  he  was  distinguished  bv 
his  parts  and  industry  above  his  school-fellows ;  his 
habits  difiered  from  those  of  ordinary  boys,  as  he 
seldom  mixed  in  their  games  or  amusements,  but  at 
those  times  stole  off  to  his  own  room,  where  he 
worked  at  his  penct),  or  was  studying  some  book 
that  he  had  borrowed  er  bought.  He  would  spend 
whole  niffhts  in  this  manner  at  his  studies,  to  the 
alarm  of  his  mother,  who  dreaded  his  injuring  his 
health  or  setting  fire  to  the  house,  and  who  often 
kept  up  his  sister  or  the  servant  to  watch  kirn. 
His  aUowance  of  money  he  spent  in  buying  books 
or  candles  to  read  by;  be  sometimes  locked  him- 
self up  in  his  room  tor  days,  and  seldom  slept  up- 
on lus  bed,  or  else  made  it  so  hard  as  to  take 
away  the  temptation  or  luxury  of  lying  long  in  it. 
Perhaps  the  unsocial  and  ascetic  turn  Of  bis  temper, 
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nUob  thus  6triy  nourffested  itadf,  might  be  re* 
marked  as  the  source  both  of  the  miifiMrtunes  of  his 
life,  and  of  the  defects  of  his  genius.    Common  hu* 
manity*  a  sense  of  pleasure,  and  a  sympathy  with  the 
feelings  of  those  around  us,  is  not  more  necessary  to 
success  in  life,  than  it  probably  is  to  success  in  the 
fine  arts,    Feir  things  can  be  more  fetal  to  the  artist 
than  this  sort  of  incuiierence  to  the  common  plea* 
suras  and  pursuits  of  life.     If  aflected,  it  is  bad ;  if 
real  and  constitutional,  it  is  even  worse.    It  stuck 
to  poor  Barry  to  the  last.   It  is  not  to  be  understood 
that,  at  this  period  of  his  life,  he  led  the  life  of  on 
absolute  recluse,  for  he  could  and  did  occasionally 
join  in  any  feats  going  on  in  the  neighbourhood,  and 
was  not  behind  other  boys  in  such  pastimes  and  mis* . 
chief  as  boys  are  usuaUy  fond  of.    An  adventure 
which  happened  to  him  about  this  time,  and  which  > 
left  a  strong  impressioa  on  his  mind,  is  worth  men* 
tinning  here*    in  one  of  his  rambles  in  the  neigh* 
bourbood«  he  entered,  one  winter's  evening,  an  old, 
and,  as  be  thought,  an  uninhabited  house,  situate  in 
a  narrow  bye*lane  in  the  city  of  Cork.    The  house 
was  without  doors  or  windows ;  but  curiosity  impelled 
him  to  enter,  and,  after  mounting  a  rotten  staircase, 
which  conducted  to  emp^  rooms  en  difierent  floors, 
he  arrived  at  the  garret,  where  he  could  just  discern, 
by  the  glimmering  light  of  a  few  embers,  two  old 
and  emaciated  figures,  broken  by  ace,  disease,  and 
want,  sitting  beside  each  other,  in  the  act,  as  far  as 
their  nalsied  efibrts  would  permit,  of  tearing  each 
others  feces ;  not  a  word  bemg  uttered  b^  either,  but 
with  the  most  horrible  grimaces  that  malice  could  in- 
vent.  They  took  no  notice  of  his  entrance,  but  went 
on  with  their  deeds  of  mutual  hate,  which  made 
such  an  impression  on  the  boy  that  he  van  down 
stairs,  making  his  own  reflections,  which  he  after- 
.wards  found  verified  through  life,  that  man  and  aU 
animals  are  malwious  and  cruel  in  proportion  as  they 
are  impotent ;  and  that  age  and  poverty,  two  of  the 
worst  evils  in  human  life,  almost  always  add  to  the  ca* 
lamities  inherent  in  them  by  arts  of  their  own  creating. 
In  general,  his  great  desire  to  improve  his  mind  led 
him  to  seek  the  society  of  educated  men ;  who  were 
not  averse  to  receive  him,  seeing  his  active  and  in* 
quisitive  disposition,  and  his  seriousness  of  manner, 
couched  under  a  garb  the  plainest  and  coarsest ;  for 
he  adopted  this  kind  of  attue  from  his  childh<NMl,  not 
from  affectation,  but  firom  an  indifference  to  all  dress. 
Having  a  retentive  memory,  he  profited  by  hb  own 
reading,  and  by  the  conversation  of  others,  who  di- 
rected him  also  in  the  choice  of  books.    As  his  fi* 
nances  were  too  low  to  make  many  purchases,  he 
borrowed  books  from  his  friends,  and  was  in  the 
practice  of  making  large  extracts  from  such  as  he 
particularly  liked,  and  sometimes  even  of  copying 
out  the  whole  book,  of  which  several  specimens  were 
found  among  his  papers,  written  in  a  stiff  school- 
bey's  haqd.    As  his  industry  was  excessive,  his  ad- 
vances in  the  acquisition  of  knowledge  were  rapid, 
and  he  was  regarded  as  a  prodigy  by  his  school-fel- 
lows.   His  mother  being  a  zealous  Catholic,  the  son 
could  not  avoid  mixing  at  times  in  the  company  of 
priests  resident  at  Cork,  who  pointed  out  to  him 
books  o£  polemical  divinity,  of  which  he  became  a 
great  reader,  and  for  which  he  retained  a  strong  bias 
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during  his  lifetime.  He  was  said  at  one  time  to 
have  been  destined  for  the  priesthood,  but  for  tliis 
report  there  is  no  authority.  He,  however,  always 
continued  a  Catholic,  and  in  the  decline  of  life  mani* 
fested  rather  a  bigoted  attachment  to  the  religion  of 
his  early  choice.  For  a  short  interval  he  had  a  little 
wavering  in  his  belief  of  revealed  religion  in  general ; 
but  a  conversation  with  Mr  Edmund  Burke  put  an 
end  to  this  levity.  A  book  which  Mr  Burke  lent 
him,  and  which  settled  his  mind  on  this  subject,  was 
Bishop  Butler's  Analoe^  ;  and  as  a  suitable  reward, 
he  has  placed  this  Preuite  in  the  group  of  divines,  in 
his  picture  of  Elysium, 

About  the  age  of  seventeen  he  first  attempted 
oil  paiotings;   and. between  that  and  the  age  of 
twenty-two,  when    he   first   went   to   Dublm,  he 
produced  several  Isrge  ones,  which  decorated  his 
father*s  house,  and  represented  subjects  not  often  " 
handled  by  young  men ;  such  as  ^neas  escaping  with 
his  family  from  the  flames  of  Troy ;   Susanna  and 
the  Elders ;  Daniel  in  the  Lion's  Den,  Ac.    At  this 
period,  he  also  produced  the  picture  which  first  drew 
nim  into*  public  notice,  launched  him  on  an  ampler 
theatre  than  hb  native  town  of  Cork  afibrded,  and, 
above  all,  gained  him  the  acquaintance  and  patron- 
age of  Mr  Burke.    This  picture  was  founded  on  an 
old  tradition  of  the  hmding  of  St  Patrick  on  the  sea- 
coast  of  Cashel,  and  of  the  conversion  and  baptism 
of  the  king  of  that  district  by  the  patron  saint  of 
Ireland.    The  priest,  in  the  act  of  baptizing  his  new 
convert,  inadvertently  strikes  the  spear  of  the  crozier 
in  the  foot  of  the  monarch.    The  holy  father,  ab- 
sorbed in  the  duties  of  his  office,  does  not  perceive 
what  he  has  done,  and  the  king,  without  interrupt- 
ing tlie  ceremony,  bears  the  pain  with  immoveable 
fortitude.     This  incident,  together  with  the  gestures 
and  expressions  of  the  attendants,  certainly  formed 
a  good  subject  for  an  historical  picture ;  and  Mr 
Barry's  manner  of  trealine  it  was  such  as  to  ensure 
him  the  applause  and  admiration  of  the  connoisseurs 
of  the  metropolis  of  the  sister  kingdom,  where  it  was 
exhibited  i^  1762  or  1763.    Mr  Barry  took  this 
picture  with  him  to  Dublin ;  and  afterwards  going 
to  the  exhibition  room,  b^ns  delighted  with  the  en- 
comiums it  received  from  the  spectators,  he  could 
not  refirain  firom  making  himself  known  as  the  paint* 
er.    His  pretensions  were  treated  with  great  con- 
tempt by  the  company,  and  Barry  burst  into  tears  of 
anger  and  vexation.     But  the  incredulity  of  his 
hearers  was  a  compliment  paid  to  the  real  or  sup- 
posed excellence  of  his  painting.    It  appears  tliat  a 
Dr  Sleigh,  a.  physician  of  Cork,  and  a  sensible  and 
amiable  man,  was  first  instrumental  in  introducing 
young  Barry  to  the  notice  of  Mr  Burke.    During 
their  early  acquaintance,  having  fallen  into  a  dispute 
on  the  subject  of  taiste,  Barry  quoted  a  passage  in 
support  of  his  opinion  from  the  Essaif  on  the  Sublime 
and  Beautifidf  which  had  been  just  then  published 
anonymously,  and  which  Barry,  in  his  youthful  ad* 
miration  of  it,   had,  it  seems,   transcribed  entire. 
Burke  afiected  to  treat  this  work  as  a  theoretical  ro- 
mance, of  no  authority  whatever,  which  threw  Barry 
into  such  a  rage  in  its  defence,  that  Mr  Burke 
thought  it  necessary  to  appease  him  by  owning  him* 
self  to  be  the  author.    The  scene  ended  in  Barry's 
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Barry*    running  to  embrace  him,  and  showing  him  the  copj 
of  the  wotkf  wliich  he  had  been  at  the  pains  to  tran- 
scribe.    He  passed  his  time  in  Dublin  in  reading, 
•drawing,  and  society.     While  he  resided  here,  an 
anecdote  is  preserved  of  him,  which  marks  the  cha- 
racter of  the  man.     He  had  been  enticed  by  his 
companions  several  times  to  carousings  at  a  tavern, 
and  one  night,  as  he  wandered  home  by  himself,  a 
thought  struck  him  of  the  frivolity  and  viciousness 
of  thus  mis-spending  his  time  :  the  fault,  he  imagined, 
lay  in  his  money,  and,  therefore,  without  more  ado, 
in  order  to  avoid  the  morrow's  temptation,  he  threw 
the  whole  of  his  wealth,  which  perhaps  amounted  to 
no  great  sum,  into  the  Liffey,  and  looked  himself  up 
at  his  favourite  pursuits.     Afier  a  residence  of  seven 
or  eight  months  in  Dublin,  an  opportunity  ofiered  of 
accompanying  some  part  of  Mr  Burke's  family  to 
London,  which   he  eagerly  embraced.     This  took 
place  sometime  in  the  year  1764,  when  he  was  twenty- 
three  years  of  age,  and  with  one  of  those  advantages 
which  do  not  always  fall  to  the  lot  of  young  artists 
on  their  arrival  in  the  British  capital,  that  of  being 
recommended  to  the  acquaintance  of  the  most  emi- 
nent men  in  the  professicm  by  the  persuasive  elo- 
quence of  a  man  who,  to  genius  in  himself,  added 
the   rare   and  noble   quality  of  encouraging  it  in 
others ;  this  was  Mr  Burke,  who  lost  no  time,  not 
merely  in  making  Barry  known,  but  in  procuring  for 
him  the  first  of  all  objects  to  an  inexperienced  and 
destitute  young  artist,  employment.     This  employ** 
ment  was  chiefly  that  of  copymg  in  oil  drawings  by 
Mr  Stewart,  better  known  by  tlie  name  of  Athenian 
Stewart ;  and  whetbcnr  it  suited  the  ambition  of  Bar- 
ry or  not,  to  be  at  this  kind  of  labour,  yet  there  can 
be  no  doubt  that  he  profited  by  his  connection  with 
such  a  man  as  Stewart,  and  had  full  leisure  to  cast 
his  eye  about,  and  to  improve  by  the  general  aspect 
of  art  and  artists  that  occupied  the  period. 

Mr  Burke  and  his  other  friends  thinking  it  important 
that  he  should  be  introduced  to  a  wider  and  nobler 
school  of  art  than  this  country  afforded,  now  came 
forward  with  the  means  necessary  to  accomplish  this 
object ;  and  in  the  latter  end  of  1765  Mr  Barry  pro- 
ceeded to  the  Continent,  where  he  remaiBed  till  the 
beginning  o£  I77I9  studying  his  art  with  an  enthu- 
siasm which  seemed  to  augur  the  highest  success, 
and  making  observations  on  the  different  chefd'oeuvres 
of  Italy  with  equal  independence  of  judgment  and 
nicety  of  discrimination.  He  was  supported  during 
this  period  by  the  friendly  liberality  of  the  Burke 
fiunily  (Edmund,  William,  und  Richard)!  who  allow- 
ed him  forty  pounds  a-^year  for  his  necessary  expen- 
diture, besides  occasional  remittances  for  particular 
purposes.  He  proceeded  first  to  Paris,  then  to  Rome, 
wiiere  he  remained  upwards  of  three  years,  from 
thence  to  Florence  and  Bologna,  and  home  through 
Venice.  His  letters  to  the  Burkes,  giving  an  ac- 
count of  Michael  Angelo,  Raphael,  Titian,  and  Leo- 
nardo da  Vinci,  show  a  complete  insight  into  the 
characteristic  merits  of  their  works,  and  would  make 
us  wonder  (if  the  case  were  at  all  singular)  how  lie 
could  enter  with  such  force,  delicacy,  and  feeling, 
kito  excellencies  of  which  he  never  transplanted  aa 
atom  into  bis  own  works.  He  saw,  felt,  and  wrote; 
his  impressiooB  were  profound  and  refined,  but  the 
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expression  of  tben  tniist  ht  iastaBbneottSy 
gave  the  results  of  them  with  a  stroke  of  tlie  pen^  as 
they  were  received  by  a  glance  of  the  ^re,  and  he 
could  not  wait  for  the  slow  process  of  the  pencil  £or. 
embodying  his  conceptions  in  the  necessary  details  of 
his  own  art.    It  was  his  desire  to  make  the  ideas  sad 
language  of  painting  ooinstantaneousy-^to  express 
abstract  resoks  by  abstract  mechanical  means  (a 
thing  impossible), — ^to  stamp  the  idea  in  hm  mind  at 
once  upon  the  canvass,  without  knowledge  of  its 
parts,  without  labour,  without  patience,  without  a 
moment's  time  or  thought  intervening  between  whtft 
he  wished  to  do  and  its  being  done,  that  was  per- 
haps the  principal  obstacle  to  his  ever  attaining  a 
degree  of  exoelience  in  his  profession  at  all  propor- 
tioned either  to  his  ambition  or  his  genius.     It  is 
*  probaUe,  that,  as  his  hand  had  not  the  patience  to 
give  the  details  of  objects,  his  eye,  from  the  same 
halMt  of  mind,  had  not  the  power  to  analvEc  them. 
It  is  possible,  however,  to  see  the  results  without  the 
same  li^rious  process  that  is  necessary  to  convieff 
them;  for  the  eye  sees  faster  than  die  bund  oaa 
move. 

W«  suspect  Mr  Barry  did  not  succeed  very 
well  in  copying  the  pictures  he  so  well  describes ; 
because  he  appears  to  have  copied  but  fiew,  only  one 
of  Raphael,  as  far  as  we  can  find,  and  three  from 
Titian,  whom  he  justly  considered  as  the  model  of 
colouring,  and  as  more  perfect  m  that  department  of 
die  art  tnan  either  Raphael  or  Miohael  Angelo  weve 
in  theirs,  expression  and  form,  the  highest  €Koei- 
lence  in  which  he  conceives  to  have  been  possessed 
only  by  the  ancients.  In  copying  from  the  antique, 
however,  he  manifested  the  same  aversion  tO  labour, 
or  to  that  kind  of  labour  which,  by  showing  us  our 
defects,  compels  us  to  make  exertions  to  remedy 
them.  He  made  all  his  drawings  from  the  antique, 
by  means  of  a  ddineator^  that  is,  a  mechanical  in- 
strument, to  save  the  trouble  of  acquiring  a  know- 
ledge both  of  foim  and  proportion.  In  this  manner, 
equally  gradfying  to  his  indolence  and  his  self-love, 
he  is  stated  to  have  made  numberless  sketches  of  the 
antique  statues,  of  all  sizes,  and  in  all  direcUona, 
cmrefuily  noting  down  on  his  sketch-paper  their  se* 
veral  measurements  and  proportions. 

11)0  consequences  are  before  us  in  his  pictures ; 
namely,  that  all  those  of  his  figures  which  he  took 
from  these  memorandums  are  deficient  in  ^rerything 
but  form,  and  that  aill  the  others  are  equally  decent 
in  form  and  everything  else.  If  he  did  not  employ 
his  pencil  properly,  or  enough,  in  copying  from  the 
models  he  saw,  he  employed  his  thoughts  and  his 
pen  about  them  with  indefatigable  zeal  and  spirit* 
He  talked  well  about  them ;  he  wrote  well  about 
them ;  he  made  researches  into  all  the  collateral 
branches  of  art  and  knowledge,  sculpture,  architec- 
ture, cameos,  seals,  and  intaglios.  There  is  a  long 
letter  of  his,  addressed  to  Mr  Burke,  on  the  cM-igin 
of  the  Gothic  style  of  architecture,  written,  as  it 
should  seem,  to  convince  his  friend  and  patron  of  his 
industry  in  nc^ecting  his  .proper  businest^.  Soon 
after  his  arrival  at  Rome,  he  became  embroiled  with 
the  whole  tribe  of  connoisseurs,  painters,  and  patrons 
there,  whether  native  or  foreign,  on  subjects  of  virtus 
and  he  continued  in  this  state  of  hostility  with  those 
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Barry,  around  him  while  he  staid  there,  and,  indeed,  to  the 
end  cyf  his  life.  One  might  be  tempted  to  suppose, 
that  Barry  chiefly  studied  his  art  as  a  subject  to  em- 
ploy his  dialectics  upon.  On  this  unfortunate  disposi- 
tion of  his  to  wrangling  and  controversy,  as  it  was 
likely  to  affect  his  progress  in  his  art  and  his  progress 
in  life,  he  received  some  most  judicious  advice  from 
Sir  Joshua  Reyn^ds  and  Mr  i^rice,  his  answers  to 
which  show  an  admirable  self-ignorance.  On  his  ir- 
ritable denunciations  of  the  practices  and  tricks  of 
^die  Italian  picture-dealers,  Mr  Burke  makes  a  re- 
flection well  deserving  of  attention.  <<  In  particular, 
you  may  be' assured  that  the  traffic  in  antiquity,  and 
all  the  enthusiasm,  folly,  and  fraud,  which  may  be  in 
it,  never  did,  nor  never  can  hurt  the  merit  of  living 
artists.  Quite  the  contrary,  in  my  opinion ;  for  I 
liave  ever  observed,  that,  whatever  it  be  that  turns 
the  minds  of  men  to  anything  relative  to  the  arts, 
even  the  most  remotely  so,  brings  artists  more  and 
more  into  credit  and  vepute  ;  and  though,  now  and 
then,  the  mere  broker  and  dealer  in  such  things  runs 
away  (rith  a  great  deal  of  profit,  yet,  in  the  end,  in- 
genious men  will  find  themselves  gainers  by  the  dis- 
positions which  are  nourished  and  diffused  in  the 
world  by  such  pursmts."  Mr  Barry  painted  two  pic- 
tores  while  abroad,  his  Adam  and  Eve  and  his  rhl- 
loctetes.  The  first  of  these  he  sent  home  as  a  speci- 
men of  his  progress  in  the  art.  It  does  not  appear 
to  have  given  much  satisfaction.  His  Philoctetes  he 
brought  home  with  him.  It  is  a  most  wretched, 
coarse,  undassical  performance,  tlie  directly  oppo- 
site to  aH  diat  he  bought  it  to  be.  During  his  sti^ 
at  Rome,  he  tnade  an  excursion  to  Naples,  and  was 
highly  delighted  with  the  coHectioas  of  art  there. 
All  the  time  he,  was  fllm>ad,  Mr  Burke  and  his  bro- 
thers not  only  were  punctual  in  their  remittances  to 
him,  but  kept  tip  a  most  friendly  .and  cordial  cor- 
respondence. On  one  occasion,  owing  to  the  delay 
of  a  letter,  a  b91  whidi  Barry  had  Resented  to  a 
^banker  was  dishonoured.  This  detamed  Barry  for 
aome  time  at  the  place  where  he  was  in  very  awk- 
ward circumstances,  and  he  bad  thoughts  of  getting 
rid  of  his  chagrm  and  of  his  prospects  in  life  at  once, 
by  running  away  and  turning  friar.  For  some  time 
previous  to  his  return  to  England,  Mr  Hamflton  (af- 
terwards Sir  William)  appears  to  have  been  almost 
the  only  person  with  whom  he  kept  up  any  intimacy. 
It  was  on  his  return  home  through  Milan  that  he 
witnessed,  and  has  recorded  with  due  reprobation, 
Che  destruction  of  Leonardo's  Last  Supper,  which 
two  bungling  artists  were  employed  to  paint  over  by 
order  of  one  Count  de  Firmian,  the  secretary  of 
state. 

In  the  spring  of  1771»  Mr  Barry  arrived  in  Eng- 
land, after  an  absence  of  five  years.  He  soon  after 
produced  his  picture  of  Venus,  which  has  been 
compared  to  the  Galatea  of  Raphael,  the  Venus  of 
Titian,  and  the  Venus  of  Medicis,  without  reason. 
Mr  Barry  flattered  himself  that  he  had  surpassed  the 
fiunous  statue  of  that  name,  by  avoiding  the  ap;)ear- 
ance  of  maternity  in  it.  There  is  an  engraving  of  it 
by  Mr  Valentine  Green.  In  1773,  he  exhibited  his 
Jupiter  and  Juno  on  Mount  Ida,  whicli  was  much 
praised  by  some  critics  of  that  day.  His  Death  of 
General  Wolfe  was  considered  as  a  falling  off  from 


BAR 

his  great  style  of  art,  which  consisted  in  painting 
Greek  subjects,  and  it  accordingly  is  said  to  *'  have 
obtained  no  praise."  His  fondness  for  Greek  costume 
was  assigned  by  his  admirers  as  the  cause  of  his  re- 
luctance to  paint  portraits;  as  if  the  coat  was  of 
more  importance  than  the  face.     His  fastidiousness, 
in  this  respect,  and  his  frequent  excuses,  or  blunt 
refusals,  to  go  on  with   a  portrait  of  Mr  Burke, 
which   he  had  begun,  caused  a  misunderstanding 
with  that  gentleman^  which  does   not  appear  to 
have  been  ever  entirely  made  up.     The  difference 
between  them   is  said   to  have  been  widened  by 
Burke's  growing  intimacy  with  Sir  Joshua,  and  by 
Barry's  feeling  some  little  jealousy  of  the  fame  and 
fortune  of  his  rival  in  an  humbler  tioalk  of  the  art. 
He,  about  the  same  time,  painted  a  pair  of  clas- 
sical   subjects.    Mercury  inventing   the   lyre,   and 
Narcissus  looking  at  himself  in  the  water,  the  last 
suggested  to  him  by  Mr  Burke.     He  also  paint-  f 
ed  an  historical   picture  of  Chiron  and  Achilles, 
and  another  of  the  story  of  Stratonice,  for  which 
last  the  Duke  of  Richmond  gave  him  a  hundred 
guineas.    In  1773,  there  was  a  plan  in   contem- 
plation for  our  artists  to  decorate  the  inside  of  St 
Paul's  with  historical  and  sacred  subjects ;  but  this 
plan  fell  to  the  ground,  from  its  not  meeting  with  the 
concurrence  of  the  Bishop  of  London  and  the  Arch- 
bishop of  Canterbury,  to  the  no  small  mortification 
of  Barry,  who  had  fixed  upon  the  subject  he  was 
to  paint, — t^e  rejection  of  Christ  by  the  Jews  when 
Pilate  proposes  his  release.     In  1775,  he  published 
An  Inquiry  into  the  real  and  imaginary  Ohsf  ructions 
to  the  Acquisition  of  the  Arts  in  En^and,  vindicating 
the  capacity  of  the  English  for  u^e  fine  arts,  and 
tracing  their  slow  progress  hitherto  to  the  Reforma- 
tion ;  to  political  and  civil  dissensions ;  and,  lastly, 
to  the  general  turn  of  the  public  mind  to  mechanics, 
manufactures,  and  commerce.     In  the  year  1774, 
shortly  after  the  failure  of  the  scheme  for  decorating 
St  Paul's,  a  proposal  was  made,  through  Mr  Valen- 
tine Green,  to  the  same  artiks,  Reynolds,  West, 
Cipriani,  Barry,  &c.  for  ornamenting  the  great  room    ^ 
of  the  Society  for  the  Encouragement  of  Arts,  Ma- 
niifactures,  and  Commerce^  in  the  Adeiphi,  with  histo- 
rical and  alle^rical  paintings.   This  proposal  was,  at 
the  time,  rejected  by  the  artists  themselves  ;  but,  in 
1777,  Mr  Barry  made  an  offer  to  paint  the  whole 
himself,  on  condition  of  being  allowed  the  choice  o^' 
his  subjects,  and  being  paid  the  expence  of  canvass, 
paints,  and  models,  by  the  Society.     This  offer  was 
accepted,  and  he  finished  the  series  of  pictures  at  the 
end  of  seven  years,  instead  of  two,  which  he  had 
•proposed  to  himself,  but  with  entire  satiRfaction  to 
the  members  of  the  Society,  for  whom  it  was  intend- 
ed, and  who  conducted  themselves  to  him  with  libe- 
rality throughout.     They  granted  him  two  exhibi- 
tions, and  at  different  periods  voted  him  50  guineas, 
their  gold  medal,  and  again  200  guineas,  and  a  seat 
among  them.     Dr  Johnson  remarked,  when  he  saw 
the  pictures,  Uiat,  *^  whatever  the  hand  had  done,  the 
head  had  done  its  part."     There  was  an  excellent 
anonymous  criticism,  su /posed  to  be  by  Mr  Burke, 
published  on  them,  in  answer  to  some  remarks  put 
forth  by  Bariy,  iu  his  descriptive  catalogue,  on  the 
ideal  style  of  art,  and  the  necessity  of  size  to  gran- 
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Bany.  deur.  Hi^  notions  on  both  these  subjects  are  very 
ably  controverted,  and»  indeed,  they  are  the  rock  on 
which  Barry's  genius  8[rfit»  It  would  be  curious  if 
Mr  Burke  were  the  author  of  these  strictures ;  for 
it  is  not  improbable  that  Barry  was  led  into  the  last 
error,  here  deprecated,  by  that  author's  Essay  on  the 
SuUzme  and  BeautifuL  The  series  consists  of  six 
pictures,  showing  the  progress  of  human  culture. 
The  first  represents  Orpheus  taming  the  savages  by 
his  lyre.  The  figure  of  Orpheus  himself  is  more 
like  a  drunken  bacchanal  than  an  inspired  poet  or 
lawgiver.  The  only  part  of  this  picture  which  is  va- 
luable is  the  background,  in  one  part  of  which  a  lion 
is  seen  ready  to  dart  upon  a  family  group  milking 
near  a  cave,  and,  in  another,  a  tyger  is  pursuing  a 
horse.  There  is  certainly  a  scope  of  thought  and 
picturesque  invention,  in  thus  showing  indirectly  the 

Erotection  which  civilization  extends,  as  it  were,  over 
oth  man  and  animals.  The  second  picture  is  a  Gre« 
cian  harvest,  which  has  nothing  Grecian  in  it.  But 
we  cannot  apply  this  censure  to  the  third  picture  of 
the  Olympic  games,  some  of  the  figures  in  which, 
and  the  principal  group,  are  exceedingly  graceful, 
classical^  and  finely  conceived.  This  picture  is  the 
only  proof  Mr  Barry  has  left  upon  canvass  that  he 
was  not  utterly  insensible  to  the  beauties  of  the,  art. 
The  figure  of  the  young  man  on  horseback  really 
reminds  the  spectator  of  some  of  the  Elgin  marbles ; 
and  the  outlines  of  the  two  youthful  victors  at  the 
games,  supporting  their  father  on  their  shoulders,  are 
excellent.  The  colouring  is,  however,  as  bald  and 
wretched  in  this  picture  as  the  rest,  and  there  is  a 
great  want  of  expression.  The  fourth  picture  is  the 
triumph  of  commerce,  with  Dr  Bumey  swimming  in 
the  Thames,  with  his  hair  powdered,  among  naked 
sea-nymphs.  The  fifth,  the  Society  of  Arts,  distri- 
buting their  annual  prizes.  And  the  sixth  represents 
ElysiuBd.  This  last  picture  is  a  collection  ot  carica^ 
iuredi  portraits  of  celebrated  individuals  of  all  ages 
and  nations,  strangely  jumbled  toother,  with  a  huge 
allegorical  %ure  of  Retribution  driving  Heresy,  Vice, 
and  Atheisnif  into  the  infernal  regions.  The  moral 
design  of  all  ^ese  •pictures  is  mudi  better  explained 
in  the  catalogue  than  on  the  <»mvass;  and  the  artist 
has  added  none  of  the  graces  of  the  pencil  to  it  in 
any  of  them,  with  the  exception  abcnre  made.  Mr 
Barry  appears,  however,  to  have  rested  his  preten- 
sions to  mme  as  an  artist  on  this  work,  for  he  did  lit- 
tle afterwards  but  paltry  engravings  from  himself, 
and  the  enormous  and  totally  worthless  f)icture  of 
Pandora  in  the  assembly  of  the  gods.  His  self-de- 
nial, frugality,  and  fortitude,  in  the  prosecution  of  his 
work  at  the  Adelphi,  cannot  be  too  much  applauded. 
He  has  been  heard  to  say,  that  at  the  time  of  his 
undertaking  it,  he  had  only  l6s.  in  his  pocket ;  and 
that  he  had  often  been  obliged,  after  painting  all 
day,  to  sit  up  at  night  to  sketch  or  engrave  some 
design  for  the  printseJlerSy  which  was  to  supply  him 
with  his  next  day's  subsistence.  In  this  manner  he 
did  his  prints  of  Job,  dedicated  to  Mr  Burke,  of  the 
Birth  or  Venus,  Polemon,  Head  of  Chatham,  King 
Lear,  from  the  picture  painted  for  the  Shakespear 
gallery,  &c*  His  prints  are  caricatures  even  d  his 
pictures :  they  seem  engraved  on  rotten  wood. 
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Soon  after  Mr  Barry's  return  firom  the  Continent, 
he  was  chosen  a  member  of  the  Royal  Academy; 
and  in  17S2,  was  appointed  professor  of  painting,  in 
the  room  of  Mr  Penny,  with  a  salary  of  L.  30  a- 
year.  The  lectures  which  he  delivered  from  the 
chair  were  full  of  strong  sense,  and  strong  advice, 
both  to  the  students  and  academicians.  Among 
other  things,  he  insisted  much  on  the  necessity  of 
purchasing  a  collection  of  pictures  by  tlie  best  mas- 
ters as  models  for  the  students,  and  proposed  seve- 
ral of  those  in  the  Orleans  collection.  This  recom- 
mendation was  not  relished  by  the  academicians, 
who,  perhaps,  thought  their  own  pictmres  the  best 
models  for  their  several  pupils.  Bickerings,  jea- 
lousies, and  quarrels  arose,  and  at  length  reached 
such  a  height,  that,  in  1799»  Mr  Barry  was  expelled 
from  the  academy,  soon  after  the  appearance  of  his 
Letter  to  ike  Dilettanti  Society  ;  a  very  amusing,  but 
eccentric  publication,  full  of  the  highest  enthusiasm 
for  his  art,  and  the  lowest  contempt  for  the  living 
professors  of  iu  In  1800,  he  undertook  a  design  or 
drawing  to  celebrate  the  union  of  the  two  kingdoms 
of  Great  Britain  and  Ireland.  The  profits  of  the 
two  exhibitions  of  the  Adelphi  pictures  are  said  to 
have  amounted  to  above  L.500.  Lord  Romney 
presented  him  with  100  guineas  for  his  portrait, 
which  had  been  copied  into  one  of  the  pictures,  and 
he  had  20  guineas  for  a  head  of  Mr  Hooper.  He 
probably  received  other  sums  for  portraits  intro- 
duced into  the  work.  By  extreme  frugality  he 
contrived,  not  only  to  live,  but  to  save  money. 
His  house  was  twice,  robbed  of  sums  which  be 
kept  by  him;  one  of  the  times  (in  1794)  of  up- 
wards of  L.  100 ;  a  loss  which  was  made  up  by  the 
munificence  of  Lord  Radnor,  and  by  that  of  his 
friends,  the  Hollis's.  After  the  loss  of  his  sa- 
lary, a  subscription  was  set  on  foot  by  the  Earl 
of  Buchan  to  relieve  him  from  his  difiiculties,  and 
to  settle  him  in  a  larger  house  to  finish  his  picture 
of  Pandora.  The  subscription  amounted  to  L.  1000, 
'  with  which  an  annuity  was  bought ;  but  of  this  he 
was  prevented  from  enjoying  the  benefit ;  for,  on  the 
6th  of  February  1806,  he  was  seized  with  a  pleuritic 
fever,  and  as  he  neglected  medical  assistance  at  first, 
it  was  afterwards  of  no  use.  After  lingering  on  for 
a  fortnight  in  considerable  pain,  but  without  losmg 
his  fortitude  of  mind,  he  died  on  the  22d  of  the  same 
month.  On  the  13th  of  March,  the  body  was  taken 
to  the  great  room  of  the  Society  of  Arts,  and  was 
thence  attended,  the  following  day,  by  a  numerous 
and  respectable  train  of  his  friends  to  the  cathedral 
,of  St  Paul's,  where  it  was  deposited. 

Mr  Barry,  as  an  artist,  a  writer,  and  a  man,  was  dis- 
tinguished by  great  inequality  of  powers  and  extreme 
contradictions  in  character.  He  was  gross  and  refined 
at  the  same  time ;  violent  and  urbane ;  sociable  and 
sullen^  inflammable  and  ineit ;  ardent  and  phlegmatic; 
relapsing  from  enthusiasm  into  indolence ;  irritable^ 
headstrong,  impatient  of  restraint ;  captious  in  his 
intercourse  with  his  friends,  wavering  and  desultory 
in  his  profession.  In  his  personal  habits  he  was 
careless  of  appearances  or  decency,  penurious,  slo- 
venly, and  squalid.  He  regarded  nothing  but  his 
immediate  impulses,  confim^  into  incorrigible  ha- 
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bits.  His  pencil  was  under  no  control.  His  eye 
and  his  hand  seemed  to  receive  a  first  rude  impulse^ 
to  which  it  gave  itself  up,  and  paid  no  regard  to  any 
thing  else.  The  strength  of  the  original  impetus 
only  drove  him  farther  from  his  object.  His  genius 
constantly  flew  off  in  tangents,  and  came  in  contact 
with  nature  only  at  salient  points.  There  are  two 
drawings  of  his  from  statues  of  a  lion  and  a  lioness 
at  Rome  ;  the  nose  of  the  lioness  is  two  strait  lines ; 
the  ears  of  the  lion  two  curves,  which  might  be  mis- 
taken for  horns;  6s  if,  after  it  had  taken  its  flrst  direc- 
tion, he  lost  the  use  of  his  hand,  and  his  tools  work- 
ed mechanically  and  monotonously  without  his  will. 
His  enthusiasm  and  vigour  were  exhausted  in  the 
conception ;  the  execution  was  crude  and  abortive. 
His  writings  are  a  greater  acquisition  to  the  art  than 
his  paintings.  The  powers  of  conversation  were  what 
he  most  excelled  in ;  and  the  influence  which  he  ek- 
ercised  in  this  way  over  all  companies  where  he  came, 
in  spite  of  the  coarseness  of  his  dress,  and  the  fre- 
quent^udeness  of  his  manner,  was  great.  Take  him 
&r  all  in  all,  he  was  a  man  of  whose  memory  it  iS' 
impossible  to  think  without  admiration  as  well  as  re- 
gret, (z.) 

B ARTHEZ  (Paul  Joseph),  one  of  the  most  ce- 
lebrated physicians  of  the  University  of  Montpellier, 
equall  v  remarkable  for  the  variety  and  extent  of  his 
erudition,  as  for  the  vigour  of  mind  displayed  in  his 
abstruse  speculations.     He  was  born  on  the  11th  of 
December  1734,  at  Montpellier,  and  received  his 
early  education  at  Narbonne,  where  his  family  re- 
sided, and  afterwards  at  Toulouse.     He  sobn  gave 
decisive  indications  of  those  talents  with  which  na- 
ture had  endowed  him,  and  which  destined  him  to 
occupy  a  distinguished  station  among  the  learned 
men  of  the  age.     Ardent  j»4iis  pursuit  of  knowledge, 
and  uniting  great  quickness  of  apprehension,  with  a 
tenacious  memory,  his  progress  in  every  study  which 
he  attempted  was  more  than  ordinarily  rapid ;  he 
had  a  remarkable  facility  in  acquiring  languages,  and 
at  an  early  aee,  had  made  himself  master  of  the  an« 
cient  and  of  several  modem   ones.    He  seems  to 
have  been  for  some  time  uncertain  what  profession 
he  should  follow ;  but  having  at  length,  at  the  insti- 
gation of  his  father,  commenced  the  study  of  medi- 
cine at  Montpellier,  in   1750,  he  pursued  it  with 
eagerness,  and  his  success  was  proportionate  to  his 
exertions;  for,  in  1758,  when  he  had  only  attained 
his  19th  year,  he  received  his  doctor's  degree.    He 
aflerwards  occasionally  visited  Paris,  where  he  con- 
tinued to  pursue  bis  studies  with  inde&tigable  in- 
dustry ;  and  attracting  the  notice,  not  only  of  those 
who  were  following  the  same  objects,  but  of  those 
who  could  better  appreciate  the  full  extent  of  his  at- 
tainments, was  admitted  to  the  society,  and  acquired 
the  friendship  of  the  most  distinguished  literati  of 
that  period.   In  1 756,  he  obtained  the  appointment  of 
physician  to  the  military  hospital  in  Normandy,  attach- 
ed to  the  army  of  observation  commanded  by  Marshal 
Destr^,    "nie  zeal  and  assiduity  with  which  he  dis- 
charged the  duties  of  his  new  office  were  most  exem- 
plary.   He  seemed  determined  to  profit  to  the  ut- 
most by  the  extensive  field  of  observation  whidi  was 
thus  opened  to  him,  And  in  which  he  could  put  to 
the  test  of  expmence  the  knowledge  which  he  had , 
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derived  from  othersources,  and  train  himself  in  those  Harlhes. 
habits  of  nice  discrimination  of  symptoms,  and  of 
prompt  decision  in  practice,  without  which  learning 
is  of  little  avail  in  the  actual  exercise  of  the  art.  He 
spent  his  whole  time  at  the  hospital,  and  oilen  pass- 
ed the  night  by  the  bed-side  of  his  patients.  Though 
naturally  of  a  good  constitution,  his  strength  was  not 
commensurate  with  the  ardour  of  his  mind,  and  the 
tasks  in  which  he  engaged  were  frequently  under- 
taken without  duly  appreciating  the  physical  powers 
necessary  for  accomplishing  them.  His  health 
sufiered  much  from  the  intensity  of  his  application, 
and  he  was  oflen  very  near  falling  a  sacrifice  to 
fevers  and  other  disorders,  which  he  caught  from  the 
patients  in  the  hospital,  whom  he  was  attending  too 
closely ;  and  he  thence  became  liable  ever  after  to 
attacks  of  dysentery  and  bilious  fever. 

Many  of  the  observations  and  inquiries,  which  he 
made  during  this  period,  were  published  in  the  Me^ 
moirs  of  the  Academy  of  Sciences ;  and  two  of  his 
first  productions  were  crowned  by  the   Academy 
of  Inscriptions.     In  1757>  bis  services  were  required 
in  the  medical  staff  of  the  army  of  Westphalia,  where 
he  had  the  rank  of  consulting  physician.    On  his  re- 
turn to  Paris,  he  contributed  several  articles  to  the 
Journal  des  Savanis^  and  to  th^  Encyclopkdie ;  and 
was,  indeed,  considered  for  a  time  as  one  of  the  edi- 
tors of  the  former  of  those  works.    In  176I,  he  be- 
came candidate  for  a  medical  professorship  at  Mont- 
pellier, which  he  fortunately  succeeded  in  obtaining, 
and  in  which  his  abilities  as  a  teacher  soon  shone 
forth  with  unrivalled  lustre.    His  success  was  the 
more  honourable,  inasmuch  as  his  colleagues.  La- 
mure,  Leroy,  and  Vend,  were  men  of  distmguished 
reputation,  and  had  raised  the  school  to  a  hi^  pitch 
of  celebrity.    But  the  singular  perspicuity,  and  pre- 
cision of  method,  and  the  peculiar  grace  and  facility 
of  elocution,  with  which  Barthex  conveyed  to  his 
hearers  the  ample  stores  of  knowledge  of  which  he 
was  in  possession,  soon  attracted  a  crowd  of  auditors, 
who  spread  his  fame  in  all  directions.    He  taught  in. 
succession  all  the  branches  of  the  medical  art ;  and 
pronounced,  at  the  opening  of  the  session  in  1778,  a. 
Latin  oration  on  the  VUaTPrincifle  in  man ;  which, 
was  published  in  the  following  year*     About  the 
same  time  appeared  his  work,  entitled,  Notoa  Doc^ 
trina  de  FuncHoniAiU  Corporis  Humanu    These  two. 
works  contain  a  sketch  of  his  peculiar  doctrines  10 
physiology ;  doctrines  which  he  more  fully  explained, 
m  a  subsequent  book,  under  the  title  of  Nouveaux. 
Elimens  dfla  Sdeuce  de.  F Homme fSvo,  Montpellier, 
1778 ;  and  of  which  we  shall  presently  give  an  ac» 
count. 

In  1774^  he  was  created  joint  chancellor  of  the. 
universi^,  with  the  certainty  of  succeeding  singly  to. 
the  office  on  the  death  of  his  coUeasue,  which  hap->. 
penedin  1786.    He  af\erwards  took  the  degree  of 
doctor  in  civil  law,  and  was  appointed  counsellor  to 
the  Supreme  Court  of  Aids  at .  Montpellier.     In 
1780^.  he  was  induced  to  fix  his  residence  in  P^is, 
having  been  nominated  consulting  physician  to  the. 
King,  with  a  brevet  of  counsellor  of  state,  and  a  pen- 
sion of  a  hundred  leuis*    Honours  now  crowded  up- 
on him ;  he  was  admitted  free  associate  of  the  Aca- 
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Bartlioa.  .  ed  first  physician  to  the  Duke  of  Orleans,  in  the 
room  of  Tronchin.  His  reputation  increased  in  pro- 
portion as  his  merits  could  be  displayed  on  a  wider 
theatre.  He  practised  as  physician  at  Paris  for 
nearly  ten  years,  and  received  the  most  flattering 
testimonials  o£  public  approbation. 

This  brilliant  career  was  suddenly  interrupted  by 
the  great  political  revolution  which  broke  out  at  this 
period,  and  by  which  the  interests  of  every  indivi- 
dual in  France,  however  tranquil  his  pursuits,  or  ob- 
scure his  station,  were  more  or  less  immediately  af- 
fected. 

It  was  the  occasion  of  Barthez  quitting  Paris,  and 
seeking  in  his  native  province  that  tranquillity  and 
repose,  which  the  stormy  aspect  of  the  times  for- 
baide  him  to  hope  for  in  a  more  conspicuous  station, 
holding,  as  he  did,  opinions  so  much  at  variance  with 
the  new  order  of  things.  Though  he  had  lost  the 
greater  part  of  his  fortune,  acquired  by  so  much  la- 
bour, and  was  deprived  of  the  honours  to  which  he 
possessed  so  just  a  claim,  he  determined,  upon  his  re- 
tiring to  Carcassone,  that  he  would  practise  his  pro- 
fession gratuitously,  and  devote  all  his  leisure  hours 
to  the  speculative  studies  connected  with  it,  which 
had  been  the  ruling  passion  of  his  life.  It  was  in 
this  retreat  that  he  gave  to  the  world  his  NouveUe 
Mechanique  des  Mouvemens  de  r Homme  et  des  Ani' 
mauxy  which  appeared  in  1798f  in  quarto;  and  it  was 
at  this  period,  also,  that  he  composed  his  work  on 
Gotity  a  disease  to  which  his  attention  had  been  natu* 
rally  directed,  in  consequence  of  his  having  frequent- 
ly suffered  under  i^  attacks. 

An  occasion  soon  occurred  which  demanded  his 
services,  and  he  once  more  emerged  from  his  retire- 
ment, and  repaired  to  the  head-quarters  of  the  army 
of  the  Eastern  Pyrenees,  where  a  contagious  fever, 
originating  from  the  accumulation  of  sick  in  the  mi- 
litary hospitals  of  Perpignan,  was  committing  great 
ravages.  The  progress  of  this  contagion  was  effec- 
tually arrested  by  the  adoption  of  the  measures  which 
he  advised. 

On.  the  re-establishment  of  the  College  of  Medi- 
cine at  Montpellier,  Barthez  was  naturally  looked  up 
to  as  the  person  best  calculated  to  revive  its  former 
fame.  But  age  and  infirmity  operated  to  dissuade 
him  from  resuming  the  laborious  office  of.  a  teacher ; 
and  he  was  accordingly  nominated  honorary  pro- 
fessor. It  was  in  this  capacity  that  he  pronounced, 
in  1801,  his  Discours  mr  le  genie  d* Hippocraie^  on 
the  solemn  inauguration  of  the  bust  of  the  father  of 
medicine  in  that  school.  In  the  following  year,  he 
received  several  marks  of  favour  from  the  new  go* 
vernment  under  Bonaparte  ;  he  was  nominated  titu-. 
lar  physician  to  the  government,  and  afterwards  con- 
sulting physician  to  the  Emperor,  and  member  of 
the  Legion  of  Honour. 

His  Traits  des  Maladies  GouUeusesy  in  two  volumes, 
octavo,  appeared  in  1802  ;  and  he  afterwards  occu^ 
pied  himself  in  preparing  for  the  press  a  new  edition 
of  his  Eiemens  de  la  Science  de  fHomme^  of  which  he 
but  just  lived  to  see  the  publication*  His  health 
bad  been  dech'ning  for  some  years  before  his  death  ; 
he  was  subject  to  attacks  of  melancholy,  which  ob- 
liged hiiu  t9  desist  from  pursuits  that  required  in*- 
tense  application,  and  at  lengtli  induced  him  to 
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change  the  scene  altogether,  and  seek  relief  amidst  Baribet. 
the  society  and  amusements  of  the  capital,  wliere  he 
was  generally  honoured  and  esteemed.  Soon  after 
his  removal  to  Paris,  symptoms  of  the  stone  mani* 
fested  themselves,  and  increased  so  much  in  severity, 
that  he  was  advised  to  submit  to  the  operation  of  litho* 
tomy,  as  affording  theonly  means  of  arresting  a  linger- 
ing and  painful  death.  But  he  constantly  refused  to 
undergo  the  pain  and  risk  to  which  it  would  have  ne-  ^ 
cessarily  exposed  him,  till,  after  long  protracted  suf- 
fering, during  whidi  he  had  in  vaui  exhausted  all 
the  resources  of  medicine,  he  was  suddenly  relieved 
by  a  symptomatic  spitting  of  blood ;  this  haemorrhage, 
however,  was  pregnant  with  new  dangers,  and,  by 
its  continual  recurrence,  was  the  inunediate  occasion 
of  his  death,  on  the  15th  of  October  1806,  in  the 
IQd  year  of  bis  age.  As  we  have  already  stated,  he 
Iiad  published  in  the  same  year  a  second  edition  of 
his  Nouveaux  Eletnens  de  la  Science  de  r Homme*  He 
bequeathed  his  books  and  manuscripts  to  M.  Lordat, 
who,  in  consequence,  published  two  volumes  of  Con* 
sultations  de  Medecine^  8vo,  Paris,  1810,  to  which  he 
prefixed  a  preface  of  his  own.  Previous  to  the  ap- 
pearance of  this  work,  however,  a  collection  of  con- 
sultations of  Barthez,  and  of  some  other  physicians 
of  Paris,  was  given  to  the  world  by  Saint- Ursin ;  but 
it  appears  to  have  been  unauthorized  by  those  to 
whom  he  had  confided  his  papers,  and  contains  but 
ikvr  of  the  consultations  which  were  afterwards  pub- 
lished by  M.  Lordat.  Another  posthumous  work  of 
Barthez,  the  TraitS  du  Beau^  preceded  by  some  ac- 
count of  his  life,  was  edited  in  1807  by  his  brother, 
M.  Barthez  de  Marmorldres,  who  is  known  as  the 
author  of  agricidtural  essays,  and  projects  for  im- 
proving the  maritime  coast  of  Languedoc,  together 
with  some  translations  from  the  oriental  languages ; 
and  who  has  been  mistaken,  in  a  recent  biographical 
work,  for  the  subject  of  the  present  article. 

Barthez  has  enjoyed  a  much  higher  reputation  on 
the  Continent  than  in  this  country,  where,  indeed, 
his  writings  are  but  little  known.  The  work  which 
has  chiefly  contributed  to  establish  his  fame,  and 
which  contains  the  developement  oi  his  peculiar  opi* 
nions  on  physiology,  is  the  Nouveaux  Elhnem  de  la 
Science  de  P Homme.  It  is  not  written,  however,  with 
tlie  simplicity  and  clearness  which  might  have  been 
expected  from  one  who  had  been  in  tlie  constant 
habit  of  instructing  others,  and  whose  lectures  were 
generally  admired  as  possessing  those  qualities  in  aa 
eminent  degree.  He  appears  to  have  been  early  im- 
pressed with  the  futility  oi  all  the  theories  that  had  been 
liitherto  advanced  in  explanation  of  the  phenomena 
presented  by  living  beings,  and  to  have  been  incited 
to  the  bold  attempt  of  raising  a  new  system  upon 
more  rational  and  solid  foundations.  In  the  prelimi- 
nary discourse  to  the  work  we  have  alluded  to,  he 
lays  down,  with  great  correctness,  the  fundamental 
principles  of  the  methoil  of  philosophizing  in  the  na*- 
tural  sciences.  The  common  object  of  these  scieueea 
he  states  to  be  the  research  into  the  causes  of  natu- 
ral phenomena,  in  as  far  as  tiiey  can  be  learned  by 
experience ;  and  shows  that  we  have  no  direct  know- 
lecfge  of  these  causes,  excepc  as  manifested  by  such 
of  their  effects  as  we  perceive.  In  Uie  infancy  of 
philosophy,  numerous  causes  are  assigned  to  these 
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nHftsty  afld  in  f^vfpmiknx  ^  the  sukrtkrity  of  effe^su, 
Utitdi  ifad  been  reftlMA  to  ili£fereift  caaaes,  is  tnt- 
blishedy  the  number  of  these  assigned^efliiueB  beeOnM 
lAore  ahid  more  dirccinitocribdd,  Although  the  leal 
lAtufe  ef  the  a^ts  i^oducfiiig  those  gefeiertd  (MSy 
to  which  we  irilittmtttly  ai^rfve  bv  fbllowmg  thro  me* 
thod  of  iiidtfMiony  be  absolutety  -crnkfiown,  yet,  m 
^  retto&fng^  eoMoMninja;  them,  we  find  it  convenient  to 
eacpresB  tiiem  by  anifme,  i9  if  Ih^  Were  redly  faiown 
to  us ;  in  the  same  way  «b  In  pimsecatitt^  an  alge- 
btakaX  eatettliis^  we  muit  empk^  eharacters  to  ex- 
pNiiB  'th(e  nnteowB,  sto  wdl  $a  the  |(tven  quimtities. 
Mtf  th«  diWil»t$tioti  4rtHhlld  ever  be  le^t  hi  vi^  atad 
y^e  'Should  ^rr  ^;reatly  were  we  to  imagine  that  we 
could  ddrive  any  lytimate  4AlYanta|t;e  by  die  subni- 
tution  ^  ofehet'  nymbch,  which  diiflbred  IVom  them 
only  in  api{»earatice,  or  -fi^itoh  involved  die  adn^sdon 
of  some  hy|)Otheiffoal  principle. 

Such  are  the  tules  by  which  he  professes  to  be 
guided  in  his  own  investigations  $  and  such  the  tests 
by  nHhtdi  he  examines  and  passes  judgment  upon  the 
doctrines  of  the  dilfei^nt  sects  of  Aniraufts,  Mecha- 
i^eiatis,  and  Oh^lmistB,  which  had  succes^hrely  pre- 
vaSed  before  hiih  in  the^l^hools  of  medicitte,  and  also 
upon  the  more  recent  doctrine  of  the  Solidists,  which 
was  then  becoming  ihiiiionable.  In  the  reviev/ whidi 
he  gif^  of  the  pinions  of  die  several  leaden  of 
these  sects,  he  displays  an  accurate  acquaintance 
with  die  wide  Citicle  of  medical  literature.  But,  in 
the  prosecution  Hif  his  plan,  he  shows,  what  the  ex- 
ample of  others  htis  so  often  proved,  Uiat  it  is  easier 
to  overcrow  than  to  build  a  system ;  and  he  evi- 
dendy  violates  the  strict  principles  of  induction,-  said' 
of  cautious  limitation  to  die  province  of  philosophi- 
cal inquiry,  which  he  had  prescribed,  when  he  en- 
gines in  die  task  hunself.  He  sets  out  with  endea- 
vouring to  esfeabUrfi  a  gradation  among  the  causes 
which  operate' m  producing  niotion.  The«4taplesl 
of  these  is  thelbtte  of  impuMion ;  that  of  gMvitittion 
at^peats  to  him  less  sion^ ;  mid  still  l^ss  so  those 
of  ele^HcIfy  and  magtiettsm.  The  pfineMes  whidi 
regulate  xh^kaL'  affiriltias  are  more  com^ilicatod,  as 
wdJ  as  those  whith'fire  concerned  in  the  cirysts^iaas 
tlon  of  bodies.  But  the  forces  Whkh  ptbduce  the 
phenomena  itf  IHFing  vegetables  and  animals  are  of  a 
more  refined  drdfer,  and  sit  aSl  i^^f^frifble,  ai^cording 
to  Biffthea,  tb  li  lin^^  cattsev  which  he  denoinlnates 
the  tfHid  prineipiiff  m  pincijie  efli^.  Having  es- 
tiMished  this  do^a,  he  procei^^  to  diibusS  ava- 
rfsty  of  abstruse  quifstiMis  diat  have  been  agltnted 
on  the  subject,  sueh  as  whether  the  t^tal  prmcitite 
has  an  independent  eitiMenoe,  distinct  from  the  or- 
gUiissed'bod^  ivliidi  it  animates ;  and  iHiedier  it  be 
a  modification  of  the  sdul  or'  rational  mhid.  He 
gives  an  elabor^  h^rtoricsA  skcftch  t^  the  opinions 
af  pfaao80tali^¥s  frdite iheetiiMst titnes 'r^ipe^tmg the 
mfture  of  Jifef,  tindhg  the  difietait  sentiments  enter- 
tahied  liy  the  Mlewers  of  AHstoitlef  and  Descartes, 
toother  widi  th^^AHHatis  andBoeVfaaaviahs,  on  the 
one  hand;  and  thosis  of  Pj^thagoras,  of  nato,  and 
the  sect  of  Stoics,  on  the^^or ;  the  fdtintr  ndt  ac- 
knowledging any  principle  of  life  distinct  fVdin  either 
msltker  or  mAnd;  and  the  tetter  aJcknittlAg  sudi  a 
prind^  «tfaMiM  ^to  die  Ihd^lMMly.    A  ihM  ^riim 
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of  pfaaosoiAlersis  notrced,  at  dielieftd  of  IvKidi.fte 
[daces  Bacon,  and  with  which  he  associates  Leibnila, 
Cirdworth,  Van  Hefanont,  and  Hcrfhian,  who  have  re- 
.  cognised  the  existence  oi  a  vital  power  different  firom. 
the  ordinary  physical  properties  of  matter,  and  at 
the  same  time  totally  distinct  firom  the  soul.  After 
expending  much  useless  argument  in  refiHation  of 
the  Stahlian  doctrine  of  the  identity  of  the  vital  widi 
the  tfainidng  principles,  and  devoting  a  long  chapter 
to  the  consideration  of  doubts  as  to  our  means  of  de* 
ciding  the  quesdon,  he  shows  himself  strongly  in* 
dined  to  the  belief  that  the  principle  of  life  is  some- 
thing which  has  a  separate  existence,  distinct  from 
any  modification,  either  of  matter  or  of  mind.  There 
is  litde  doubt,  indeed,  diot  diis  was  his'  firm  pef- 
suasion,  as  he  i^easohs  from  it  in  many  parts  of  his 
work,  though  he  seems  averse  to  declare  it,  widiout 
qualification,  idiile  he  is  discussing  these  quesdons. 
Having  thus  ptncnifiedy  as  he  veiy  apdy  expresses 
it,  this  new  principle  of  life,  he  appeals  to  it  for  the 
solution  of  every  difficulty,  it  is  the  master  key 
which  unlocks  ev«Ty  secret,  and  renders  all  the  ope- 
rations of  the  living  aoiibal  body  perfecdy  intelligible. 
Irritid>ili^  and  sensibility  are  at  oiUce  the  direct  ef-. 
fbcts  of  this  universal  agent.  AU  the  modifications 
of  these  prcmerties,  and,  in  a  word,  every  pheno- 
ibenon  of  life,  which  is  not  obviously  the  result  of 
physical  laws,  are  but  so  many  immediate  operaUons 
of  the  vital  principle.  To  this  fertile  source  he  re- 
fers not  only  the  ordinary  muscular  contractions,  but 
also  the  slower  and  less  sensible  motions  which  takO' 
pi«ee  in  the  iris,  in  the  vascular  system,  and,  in  ge- 
neral, in  those  parts  in  which  no  muscular  struotuiie 
can  be  discerned :  efibots  which  he  attributes  to  the* 
totilc  power  of  the  vitid  principle.  He  contends  fior 
die  existence  of  another  power  ih  the  fibre8,'stiU  de- 
rived from  the  same  source ;  namely,  the  power  of 
dongi^don,  after  th^  have  been  eontncted ;  apbwer 
which  he  diinks  quite  dlstmct  firom  die  other  me- 
chanical properties  of  the  fibvo,  and  of  whidh  tii» 
opei<ation  is  exemplified  ui  the  dllatadoo  of  thepo|Ml, 
die  extension  of  the  corpora  oavemosa,  and  of  the 
nipples,  and  in  the  diastole  of  the  heart  itself.  Her 
plumes  himself  mmts  payticmlferly  opoti  his  sujiposed 
discov^  of  a  new  ^ec»dB  of  forte,  disdnet  from  she 
muscular  foiver^  m^ndi  he  terms  thc^h?e  ^foted  m- 
tuation^  and  of  which  he  infers  the  existence  from'dief 
drcamsiance  of  the  tendo  AcldUes  being  ruptured, 
and  Of  ^epaPiUof  ^nd  head  of  die  ox  <xlIci;s  being 
fractured,  on  some  occasions,  by  an  apparendy  shgln 
exertion.  Me  avails  •  hinBOlf  of  diis  pmciple,  also,  td 
explain  die  phenomena  of  fsAitea^,  and  other  spas* 
modic  ^alfectiofis* 

In  a  siArt^oekft  part  of  thewdrk,  he  labdcrrrto 
esiabll^h  the  ldenti^f  of  sensibility  and  ifirifihbi)ity,> 
or,  at  ktasf,^e  iMlmate  ooaneetlon  iHiidi  aobdiais 
betwten  thefn,  aiid  the  dependence  of  bodi  upo*  the 
immediate  and  direct  operations  of  the  vita)  fMi- 
ciple.  Hfe  endenvonfe  to  pnove,  that  both  die  senai* 
tivir  and  moving  pow«irs  nne  etortilsed  in  the  cincus 
ladiig<  Aaids  of  the  bod^ ;  n«d  addtfces;  in  support  of 
tMs  '^nidi,  ma^y  of  the  ofgmiont^  bMOilkt^lOraml 
by  M^  Hunter  in  pioof  of  the 'vftidlty  of  thsl  Woodi 
On  the  sifbject  Of  s^cretidi^^  i«p>y4*g^|tt^^esslh  wbHBi 
haie  be^  hidimiy  ^Mrtflopod*  iatsoti«eli  darhheiil^ 
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Baiihen  and  of  which  the  explanation  has  in  v«n  been  sought 
^"^^^'^^for  on  mechanical  and  chemical  principles,  he  is 
very  brief;  as  it  is  the  peculiar  advantage  of  his 
theory,  like  the  sword  of  Alexander,  to  cut  through 
every  knot  that  bids  defiance  to  ordinary  powers 
of  unravelling.  Secretion,  being  inexplicable  by 
any  of  the  hitherto  known  laws  of  nature,  is,  of 
course,  simply  the  effect  of  the  vital  principle.  The 
phenomena  of  animal  heat  were  in  danger  of  bemg 
at  once  consigned  to  the  same  Proteus-like  power, 
which  could  operate  every  possible  diversity  of  ef-  * 
fleets.  But  chemistry  had,  in  this  instance,  inter- 
posed some  plausible  theories,  which  must  first  be 
set  aside ;  and  Barthez  is  at  great  pains  to  state  the 
reasons  of/his  dissent  from  the  received  doctrines  on 
this  subject,  and  of  his  disbelief  in  the  existence  of 
caloric.  He  prefers  the  hypothesis  which  supposes 
heat  to  be  a  mere  quality,  excited  by  motion ;  and 
generated  accordingly,  in  living  animals,  by  the  in- 
testine motions  of  their  fluids,  and  the  firiction  of  the 
solids  against  each  other ;  and  the  cause  of  these 
motions  and  frictions  being  unknown,  it  followed,  as 
a  necessary  conseiquence,  that  they  must  arise  from 
the  operation  of  the  vital  principle.  Respiration  he 
considers  as  a  cooling  or  moderating' process,  and  as 
useful,  also,  in  exciting  throughout  the  system  the 
tonic  actions ;  but  all  these  actions  and  agitations  of 
the  fibres,  and  these  intestine  motion^  of  the  fluids, 
are  still  regulated  by  the  vital  principle,  which  adapts 
them  to  variations  of  climate,  and  other  external  cir- 
cumstances of  temperature. 

Amidst  these  vague  and  unprofitable  speculations, 
his  work  contains  a  great  store  of  facts,  which  are 
often  instructive,  though  sometimes  they  expose  the 
credulity  of  the  author.  He  has  collected,  for  ex- 
ample, a  number  of  curious  particulars  relative  to 
the  operation  of  different  poisons  on  different  animals; 
but  intermmgles  with  these  well  attested  facts^  many 
idle,  tales  rejecting  the  bites  of  rabid  or  enraged 
animalsy  in  which  the  peculiar  manners  of  the  ani- 
mal were  communicated  to  the  human  species.  Thus, 
be  quotes  instances  of  men  barking  or  attempting 
to  bite  in  hydrophobia ;  of  some  mewing  like  cats, 
after  having  been  bitten  by  these  animals ;  and  of 
odiers,  again,  who  flapped  their  arms,  and  crowed 
tike  cocksy  after  receiving  the  bite  of  one  of  these 
birds* 

A  large  portion  of  the  work  is  dedicated  to  the 
consideration  of  Sympathies,  which  he  distinguishes 
firom  what  he  terms  Synergies ;  defining  the  latter  to 
be  the  connection,  whether  simultaneous  or  suc- 
cessive, of  the  vital  forces  of  different  organs,  so  as 
to  constitute  a  function  or  a  disease.  He  divides 
sympathies  into  three  classes,  according  as  they 
occur  between  organs  having  no  visible  relation  to 
each  other,  those  which  have  similar  structures  and 
functions,  and  those  which  are  united  by  an  inter- 
mediate texture,  (Mr  by  receiving  the  same  set  of 
vessels  or  nerves.  His  chapter  on^emperaments  is 
ably  drawn  up ;  and  he  discusses  well  the  compara- 
tive influence  of  physical  and  moral  causes  in  modi- 
ffing  the  human  temperament,  and  the  changes  pro- 
duct bv  age,  and  l^e  approach  ef  death.  He  ex- 
plains the  operation  of  the  more  usual  causes  of 
dmth ;  bdA  enters  into  a  comparisoii  of  the  mutabi- 
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lity  of  different  sea^^ons  and  climates ;  and  ccSndtides,  BarHiit. 
from  several  facts  and  arguments,  that  the  actual 
cessation  of  life  is,  in  general,  not  accompanied  by 
any  painful  sensation. 

The  merit  of  Barthez,  as  a  physiologist,  is  more 
conspicuous  on  subjects  jvhich  admitted  less  of  his 
being  led  astray  by  his  proneness  to  indulge  in  ab« 
stract  speculation,  and  his  predilection  for  meta- 
physical refinement.  The  most  favourable  speci- 
men of  his  talents  is  aflbrded  by  his  Nouvelle  Mi^ 
chanique  des  Mauvemens  de  VHomHie  et  des  Jnimaux  ; 
in  which,  avoiding  all  discussion  as  to  the  cause  of 
muscular  motion,  he  traces  the  mode  in  which  this 
force  has  been  applied  by  nature,  according  to  the 
principles  of  mectianism,  in  effecting  the  different 
movements  of  the  animal  machine.  He  examines 
the  relative  disposition  of  the  bones  and  musdesi  the 
structure  of  the  articulations,  and  the  general  play 
and  particular  motions  of  the  h'mbs,  Borelli  (De 
Motu  Animalium)  had  given  the  first  model  of  such 
a  work ;  but  Barthez  has  investiHtted  the  subject 
with  greater  care,  and  has  extenoed  his  views  to  a 
much  wider  range  of  phenomena.  He  enters  mi- 
nutely into  the  consideration  of  a  great  variety  of 
modes  of  locomotion,  both  in  man  and  the  inferior 
animals ;  for  which  he  has  amassed  an  immense 
number  of  facts ;  forming,  altogether,  a  work  wbiclk 
will  ever  remain  a  monument  of  his  industry  and  so- 
perior  abilities. 

In  consulting  his  writings  on  the  practical  branches 
of  his  profession,  we  again  find  ourselves  bewildered 
in  a  labyrinth  of  speculations  on  the  proximate  causes 
of  disease,  and  the  modus  operandi  of  remedies. 
In  his  TreaHse  on  Goui^  he  adopts  the  principles  of 
the  humeral  pathology,  in  addition  to  his  own  phy- 
siological doctrines  concerning  the  force  of  fixed 
situation,  or  principle  which  retains  muscular  parts 
in  their  appropriate  places  independently  of  irritabi- 
lity. He  states,  the  proximate  cause  of  this  disease 
to  be  a  specific  gouty  state  of  the  habit ;  which  he 
infers  from  the  supposed  influence  he  has  observed 
from  specific  remedies,,  and  especially  aconite^  in 
curing  it.  He  defines  the  gouty  state  of  the  blood 
to  consist  in  <'  an  improper  mixture  of  its  component 
parts,  which  prevents,  in  different  degrees,  the 
natural  formation  of  its  excrementitious  humours; 
so  that  these  humours,  being  more  or  less  altered, 
undergo  a  spontaneous  decomposition,  which  causes 
the  earthy  substance  to  predominate  in  them.'* 
This  earthy  substance,  or,  in  other  words,  gouty 
matter,  is  deposited  upon  the  extremities,  and  thus 
occasions  the  paroxysm.  His  practice,  on  the  whole, 
notwithstanding  his  adoption  of  theories  now  gene-  < 
rally  exploded,  is  tolerably  judicious;  thouj^  he 
shows  but  little  discrimination  in  the  analysis  which 
he  gives  of  the  works  of  practical  authors  on  thib  dis* 
ease;  and  he  seems  to  be  straneely  deficient  in  in- 
formation as  to  the  practice  of  English  physicians. 
In  other  respects,  his  knowledge  is  accurate  and  co- 
pious ;  and  the  history  he  gives  of  several  of  the  ir- 
regular forms  of  gout,  and  also  that  of  sciatica,  in 
which,  however,  he  chiefly  follows  Cotannius,  are 
deserving  of  praise. 

In  the  preface  to  his  Nova  Doctrina  de  Functionu 
bus  Naturce  Humanne,  he  has  given  an  excellent  ar* 
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B«tte  raiiMmiit  of  the  genertl  principles  of  the  objecU  to 
Ijp  i,  be  kq>t  in  view  in  the  medical  treatment  of  dtteaseaw 
He  treat*  of  this  subject  more  at  large  in  his  treatise 
Df  Meihodo  Medendi^  published  at  Montpellier,  in 
1777,  and  also  in  the  pre&ce  to  his  TraUSdes  Mala^ 
dies  GoiUteuses.  He  considers  all  the  different 
methods  and  indications  of  cure  as  capable  of  being 
comprehended  under  three  heads,  the  natural,  the 
analytic,  and  the  empiric*  The  natural  methods 
have  for  their  object  to  promote  the  spontaneous 
operations  of  nature  tending  to  restore  health,  or,  as 
they  have  been  usually  ten^d,  the  vires  mediatrices 
nsOura,  The  analytic  methods  are  those  which  pro- 
ceed upon  a  previous  analysis  of  the  disease  into  the 
several  simpler  diseases  of  which  it  consists,  or  into 
their  ultimate  component  symptoms,  which  are  iso- 
lately  and  successively  combated  by  means  respec- 
tively suited  to  each.  These  are  the  more  indicated, 
in  proportion  as  the  disease  is  more  complex,  and 
admits  of  being  resolved  into  a  greater  number  of 
dements.  The  empiric  plan  of  treatment  is  directed 
to  change  the  whole  nature  of  the  disease,  bv  means 
of  which  experience  has  taught  us  the  efficacy  in 
analogous  cases.  These  means  are  of  three  kinds ; 
having  either  a  perturbing,  an  imitative,  or  a  specific 
operation :  the  first  being  such  as,  by  producing  ef« 
fects  Qf  a  different  kind  from  those  of  the  disease, 
tend  to  diminish  or  entirely  suppress  the  latter  (as 
when  the  paroxysm  of  an  ague  is  prevented  by  the 
excitement  of  a  strong  sudorific  or  cathartic  opera- 
tion) ;  the  second,  such  as  produce  effects  analogous 
to  those  which  nature  herself  employs  for  the  cure 
of  the  disease ;  and  the  third,  those  whose  salutary 
operation  is  known  in  no  other  way  than  as  the  direct 
result  of  experience. 

The  writings  of  Barthez  appear  to  have  had  con- 
siderable influence  in  oveithrowing  many  of  the 
crude  and.  preposterous  theories  which  had  prevailed 
in  the  schools  of  medicine ;  and,  however  he  may 
have  been  seduced  from  the  path  of  genuine  philo- 
sophy by  an  excessive  disposition  to  generalize,  and 
an  overweening  fondness  for  abstruse  speculation^  he 
still  deserves  the  praise  of  being  an  original  thinker, 
and  of  standing  pre-eminent  among  his  contempo- 
raries for  the  courage  with  which  he  shook  off  the 
trammels  of  authority,  in  a  university  where  it  had 
ruled  with  despotic  sway,  and  where  the  dogmas  of 
antiquity  were  held  in  peculiar  reverence.        (w.) 

BASEDOW  (John  BsaMARD),  a  celebrated 
German  writer,  born  at  Hamburgh,  September 
11,  172s,  was  the  son  of  a  hair-dresser.  Ill 
treatment  made  him  abandon  his  father's  house. 
A  physician,  in  a  neighbouring  village,  took  him 
into  his  service,  and  shortly  alter  persuaded  him 
to  return  home  to  his  father.  Being  placed  in  one 
of  the  lower  classes  of  the  college  of  St  John,  the 
severity  of  his  masters  rendered  him  harsh  and  vio- 
lent himself.  Forced  to  submit  to  a  slow  and  ri- 
gorous method  of  study,  he  contracted  a  dislike  to 
patience  and  regularity,  which  exercised  a  marked 
influence  over  Uie  whole  course  of  his  life.  Poor 
but  intelligent,  he  oflen  performed  their  tasks  for  his 
school-fellows,  who  could  afford  to  pay  for  it ;  and 
they,  in  return,  invited  him  to  their  parties  of  plea* 
sure^  which  contributed  to  those  habits  of  irregukiri- 
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fyby  which  his  health  and  reputation  oft^  suffered.  Bascd^.^ 
In  1744,  Basedow  went  to  Leipsic  to  study  theology. 
He  gave  himself  up  entirely  to  the  instructions  of 
the  professor,  Crusius,  and  the  study  of  philosof^y. 
This,  at  first,  made  him  sceptical  in  theology ;  a  more 
profound  examination  of  the  sacred  writings,  and  of 
all  that  relates  to  them,  brought  him  back  to  the 
Christian  faith  ;  but,  in  his  retirement,  he  formed  liis 
belief  after  his  own  ideas,  and  it  was  far  from  ortho- 
dox.   Having  returned  to  Hamburgh,  he  lived  there 
without  any  employment  till  1749,  when   M.  de 
Quaalen,    privy-counsellor  of  Holstein,   appointed 
him  preceptor  to  his  son.     Basedow  now  began  te 
apply  himself  to  the  subject  of  education.    At  first, 
he  would  not  teach  his  pupil  Latin  otherwise  than  by 
talking  with  him  in  Latin ;  and  he  wrote  a  disse'rtation 
on  this  subject,  published  at  Kiel  in  1751,  Inusiiaia 
et  optima  honestioris  Juventutis  erudienda  Meihodus* 
In  1753,  he  was  chosen  professor  of  moral  philosophy 
and  belles-lettres  in  the  academy  of  Soroe,  in  Den- 
mark.    Here  he  published,  in  1758,  his  Practical 
Philositphy  for  all  Conditions^  in  two  volumes  (Co- 
penhagen  and  Leipsic,  second  edition,  in  1777)» 
which  contained  many  good  observations  on  educa- 
tion in  general,  and  on  that  of  girb  in  particular ; 
but  he  advanced  in  it  opinions  by  no  means  consist- 
ent with  Lutheran  orthodoxy;  so  that  the  Count 
Danneskiold,  superintendant  of  the  academy,  took 
his  place  from  him,  and  removed  him  to  the  school 
of  exercises  at  Altona.     Basedow  still  continued  to 
devote  himself  to  theological  studies.     In  1764,  he 
published  his  Philalethes^  or  Neto  Considerations  on 
the  Truths  qf  Religion  and  Reason,  toithin  the  Limits 
qf  Revelation,  two  volumes  in  8vp.    The  magistrates 
of  Altona  forbade  the  reading  of  this  work.    He  was 
not  allowed  any  longer  permission  to  print  his  wridngi 
at  Hamburgh  or  Lubeck ;  the  communion  was  pro- 
hibited  to  him  and  all  his  family ;  and  the  common 
people  were  on  the  point  of  stoning  him.     Basedow, 
however,  who  was  convinced  of  the  truth  o£  his  opi- 
nions, displayed   prodigious  activity  in  defending' 
them.     He  wrote  his  Methodical  Instruction  in  Reli^ 
pon,  and  the  Morality  qf  Reason,  'Altona^  1764 ;  hia 
Theoretical  System  of  sound  Reason,  1765 ;  his  Essa^ 
on  Free  Dogmatism,  Berlin,  1766 ;  his  Extractsjrom 
the  Old  and  New  Testament,  and  his  Essay  injavour 
qf  the  Truth  qf  Christianity,  in  the  same  year.   The 
last  of  these  works  he  particuhirly  valued  himself 
upon,  because  he  there  founds  the  evidence  of  Christ- 
ianity  chiefly  on  its  moral  purity.    In  these,  and 
other  works,  he,  however,  mamtained  several  hetero- 
dox opinions ;  as  the  non-eternity  of  future  punish- 
ments,— the  inequality  of  the  three  Persons  of  the 
Trinity ,-^the  insufficiency  of  the  atonement  for  our 
sins  by  the  death  of  Jesus  Christ,  &c.    Constantly 
persecuted  in  bis  theological  career,  he  would  have 
fallen  the  victim  of  his  incautious  zeal,  if  the  Count 
de  Bemstoff*,  minister  of  state,  and  J.  A.  Cramer, 
another  officer  of  the  court  of  Copenhagen,  had  not 
taken  him  under  their  protection.    He  left  off  giv- 
ing lessons,  without  losing  his  salary ;  and,  towards 
the  end  of  1767»  he  abandoned  theology  to  devote 
himself  with  the  same  ardour  to  education,  of  which 
he  conceived  the  project  of  a  general  reform  in  Ger- 
many,   He  began  by  publishing  An  Address  to  the 
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VMedow.  Friindi  rf  HwmanUff^  and  to  PonoMmPmrnw^  W 
'  S^io0hf  on  EducaOoHf  and  iis  Jn^kimet  om  public 
H»ppin€$s^  wUh  the  Plan  of  on  EUmenUiry  Treatise 
«i»  fiuman.  Knaojkdse^  Hamburgbi  176&  He  pro- 
pMied  the  raienn  ofschopk,  of  the  oompoft  methods 
ef  imtraqtion,  the  eetablisbmeDt  of  an  instilute  for 
^ualifyin^  teachers ;  and  solicited  subscriptions  for 
Mile  printJDg  of  hi»  Ekmentartf  tooi^,  whece  his  pria- 
eiplee  were  to  be  explained  at  length,  and  accomp»- 
aieA  with  plates.  For  thift  object,  he  required  5050 
erowns.  The  subscriptions  preseiitly  mounted  up^  to 
15^000  cvowns :  the  Enpresa  of  Russia^  Cathesinell. 
sent  e  thouaand  crowns,  the  King  of  Denmark  nine 
hundred.  In  17T0  appeared  at  AJtona  the  fint 
valuase  o£  hJm  Method  for  Fathers  and  Mothers  of 
Familie§y  and  Jhr  the  Chiefs  of  ths  People  ;  and  six 
months  after,  the  three  first  parts  of  h»»,  Elementary 
Treatise^  in  Svo,  with  54  plates.  This  work,  wbicli 
was  praiaed  in  all  the  journals,  was  translated 
into-  French  by  Huber,  and  into  Latin  by  Man* 
geLBdoiT;  but  Schlozer,  in  thq  German  transla- 
tion of  the  Essaif  on  National  Edmation^  by  M.  de 
la-ChalotaiS}  accused  Basedow  of  having  omitted  in 
his  plan  various  branches  of  science,  and  of  having 
had  in  view  only  a  pecuniary  speculation.  Basedow^ 
in  despair^  offered  to  return  the  price  of  his  book  to 
those  who  were  not  satisfied  with  it.  Only  one  man, 
a  Swiss,  demanded  his  subscription.  Encouraged  by 
the  success  of  the  Treatisey  our  author  continued  to 
write  other  works  on  the  same  subject,  and  on 
the  same  principles ;  among  others^  his  Treatise  on 
Arithmetic^  1773,  and  Elements  ^pure  Mathematics, 
177S.  His  Agathocrator,  or  the  Education  of  Teach* 
ers  to  comcy  177l»  procured  him  a  medal  from  the 
Emperor  Joseph  Ii. ;  and  the  visiu  which  he  made 
in  Brunswick,  tQ  Leipsic,  Dessau,  Berlin,  and  Halle, 
to  inquire  into  the  state  of  public  instruction,  bavins 
enabled  him  to  enlnrge  and  correct  his  ideas,  and 
convinced  him  that  his  Elementary  tvork  contained 
many  erroneous  and  hasty  assertions,  he  published  a 
«ew  and  improved  edition  of  this  work  in  17744 
The  same  year,  he  published  his  Legaci^for  Con-- 
sciences^  or  Manual  tf  natural  and  revealed  neligioni 
n  work  which  he  composed  in  order  to  make  known 
tiie  real  state  of  his  religious  opinions,  and  to  dear 
himself  from  die  imputation  or  wishing  to  found  a 
new  sect.  In  hb  travels^  he  had  been  well  received 
by  the  Prince  of  Anhdt-Dessau,  who  promised  him 
his  protection.  Firom  that  time,  he  had  resolved  to 
establish  an  institute  for  education  at  Dessau,  and  to 
ap^y  his  principles- himself  in  forming  disciples  who 
might  spread  them  over  all  Germany.  Little  calcu« 
lated,  by  nature  or  habit,  to  succeed  in  an  employ* 
ment  which  roquires  the  greatest  regularity,  patience, 
and  attention,  he,  however,  engaged  in  this  new  pro- 
ject with  all  his  accustomed  ardour.  The  name  of 
Philanthropinan  i^peared  to  him  the  most  expres- 
sive of  his  views;  and  he  published  at  Leipsic  in  1774 
a  pamphleti  entitled.  The  Philanthromnon  founded 
at  DessaUi  containing  the  details  of  nis  ipmn.  He 
immediately  set  about  carrying  it  into  execution; 
but  he  had  ftfw  scholars^  and  the  success  by  no 
means  answered  his  hopes.  The  institution,  badly 
managed,  became  the  theatre  of  the  quarrels  be* 
tween  Basedow  and  the  natters  lAo  taught  in  it 
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under  Ui  (ioeotieii.  The 
ed  Cwnpe*  a  ymm^i  which  they-betfa  compesed 
gather,  nwder  the  title  of  School  Dialogues^  from. 
1777  to  1779»  and apubUct  exanunlbn  whieh  went 
off  with  eclal,  gave  a  tmnsient  splendoar  to  .the 
PhilasUhropinon  ;  but  in  ashort  time  Basedow  qiian- 
rellfid  with  CanHP^»,  made  coiaBl«ntS!  agaimt'  his 
Pkvnoey  quitted  and  returned  to  die  care  or  the  imt^ 
tttlion;  and  exen^fying  in  his  conduct  the  eAeti 
of  ceaise  mannecsj  tt)d  bad  temper,  was  at  length 
dr^wninto  the  most  seandahmssceiiea  in  hiafl^ 
pulea  witli  IVofessor  Wolke,  hia  fermev  ceadjuftae. 
This  iestitutioA  was  finatty  sbut  up  in  1 793.  Bnse^ 
dow  for  seme  time  had  given  up.  ail  thoughts . of  ^edu^ 
catioA;  he  returned  te  his  old  theal<^ii^  inquiries^ 
and  residing  sometiHies  at  Magdehurgh*  seeietimes 
at  H^ei».  sometimes  at  Leipsic,  he  took  peat  in.  the 
famous  controversy  excited  in  Germany  by  the 
Fragments  qf  Waiyenbiitdf  an  anonymous  posthu* 
mous  work  of  Keimarus,  published  by  Lessing> 
Doctor  Sender  having  written  a  pretendmi  re- 
futation of  thf^  Fra^mentSy  Basedow,  mthout  di£* 
ficuity,  exneaed.  the  ill  intentteea  of.  the  audior, 
who  secretly  attacked  the  cause  he  afiected  te  de^ 
fend ;  and,  with  his.  usual  vehemence  and  firankness^ 
called  upon  Sender  to  dedate  hhnself  openly,  oier- 
ing  to  indemnify  ham  with  his  fortune^  if  tiiis  public 
declaration  should  prore  prejudicial  te  him.  Sem'* 
ler  made  no  reply,  and  Basedew  wrote  on.  He 
published  his  work  entitled,  Jems  Chriety  ike 
Christian  World,  and  the  small  Number  of  the  Electa 
in  1764 ;  and  the  year  foUowing,^  returmng  te  Uie 
study,  which  had  divided  his  tiine  and  hia  powers  i^th 
theole^,  he  gave  the  public  hia  New  Method  qf 
Learning  to  Read,  which  he  employed  with  success 
in  two  schoola  of  littl^  giris  at  Magdeburgh  ;  and  in 
this  occupation,  he  passed  four  hours- every  dayfot 
soaoe  time  psevieua  to  his  death,  whicb  took  j^aee 
in  this  city,  Jnly  25,  179CL  He  died  with  Christian 
firmness  and  resignation,  and  desired  that  his  body 
might  be  open^  wishing  (te  use  his  own  worda)  te 
be  stili  useful  to  his  fellow-citizens  after  his  dea^. 
In  1797)  a  monument  of  marble  was  erected  on  the 
spot  where  he  was  buried. 

^  To  manners  unpolidied  and  abrupt,  he  join* 
ed  gross  habits;  he  was  fond  of  wine,  d  which 
her  drank  to  excess;  in  short,  with  a  character 
in  itself  unamiable,  he  seepii^d,  by  his  cond«ct» 
sometimes  to  take  pains  to  render  his  services 
of  no  use,  and  bis  virtues  of  no  account.  No- 
thing can  give  a  better  idea  of  him  than  wliat  he 
says  of  himself:  '*  The  sagacious  reader  will  dis- 
cover by  my  writings,  that  I  have  been  especisUy 
called  to  serve  the  cause  of  truth  and  humanity,  in 
following  a  path  hitherto  unknonni.  My  opinione 
have  succeeded  one  another,  as  has  been  seen^  I 
have  been  at  diflbrent  times  Lutheran,  sceptic,  in- 
fidel, a  friend  to  natural  religion,  a  oonveK  te 
Christianity,  a  Christian  with  paradoxical  sentiments». 
and  mere  and  more  hetevodox*  In  me  has  be^ft  seen, 
a  thinker  tormented  within  by  his  own  reflections^ 
and  a  writer  tormented  from  without,  be(»use  be 
has  been  at  one  time  hated)  at  another  misundep- 
steod.  Bold  aed  entevprkin^  in  my  actions,  I  have 
always,  seen,  with>  a  fiiultering  heart>  the  dangers 


N 


B    A    S 

•  ^hieli  4}ir€ttlandl  »#»  «Bdvftom  whidi  Pr«vidcna 
lies  saved  ne  in  part.  I  hofffe  made  Hide  account  of 
domestic  happiness,  of  friendships  or  society.  I  base 
suffered  die  penally*  Occupied  in  curing  others,  I  have 
neglected  the  health  of  my  own  mind.  Esteem  ^  is 
due  to  the  sincerity  of  my  opinions,  rather  than  to 
ny  conduct.  I  desired  ardently  to  make  it  peslect^ 
bnt  thb  would  have  required  more  perseverance  and 
more  attention  than  the  meditation  of  abstract  truths ; 
aeoerdingly,  I  have  oftener  been  dissatisfied  with  my- 
aelf  than  with  odiersy  with  whom,  however,  for  the 
same  reason,  I  have  been  rarely  satisfied.  My  heart 
IMS' had  litde  eiv|oymeBt  of  the  consolations  of  reli- 
gion, because  every  occaeion  led  me  into  difficult  re* 
searches,  and  thus  weakened  the  force  of  sentiment 
I  regard  myself  as  a  man  and  a  Ctiristlan,  suck  as 
there  are  but  few  in  the  world,  and  such  aa  it  is  not 
desirable  thai  there  should  be  many,"  This  frank- 
ness, without  affisotation-  and  without  pride,  induces 
us  to  honour  the  character  of  a  man  who  has  ren^ 
dered  soaoe  services  to  his  country  and  his  age. 
His  weik  On  the  EducoHon-  ef  Princes  destined  to 
the  Tkrone  has  been  transkted  into  French  by  Bcnnrw 
jeiBg«  A  list  of  his  writing  may  be  seen  in  MeuseFs 
Lemcon  tf  German  WrUersy  from  1750  to  1800, 
and  a  farther  account  of  his  life^  in  Schlichtegroll's 
Necrohgy  for  1790%    GeeChe  tells  an  anecdote  of 

'  going  a  journey  in  company  with  him  and  Lavater, 
who  fell  into  a  violent  dispute  about  the  Trinity. 
Basedow  consoled  hiliaself  with  the  hope  of  getting 
aone  beer  and  a  pipe  of  tobaeco  at  an  inn  which  he 
BBw  before  them  on  the  road.  When  they  came  to 
it,  Goedie  made  the  coachman  drive  on  to  the  great 
chagrin  of  Basedow,  to  whom  he  ezcusecf  himself  by 
saying,  that  the  sign  of  the  inn  was  tmo  trianglee^ 
and  as  he  had  such  an  avei^on  to  one  triangle  (the 
scholastic  emblem  of  the  Trinity),  he  was  afraid  the 
^ht  of  two  might  overcome  him.  This  conceit,  ac- 
cording to  Goethe,  pacified  our  anti-trinitarian  di- 
vine. 

Basedow^  in  his  general  writings,  endeavoured 
to  apply  philosophy  to  practical  purposes,  and  to 
l^ve  a  more  popular  air  txy  his  reasonings  than  had 
been  usual  with  his  ccHmlryraen  before  his  time. 
He  held  truth  to  be  of  little  value  without  practice, 
and,  indeed,  lie  held  ite  essence  to  depend  chiefly  on 
its  utility.  He  considered  external  or  speculative 
truth  to  be  a  very  vague  and  doubtful  thing ;  and 
lliBt  it  is  principally  the  consequences  of  things  to  the 
mind, itself,  that  is,  st  moral  necessity,  which  deter- 
mines it  to  believe  strongly  and  consistendy  on  any 
point,  so  that  that  is  true  to  each  individual  whidn 
makes  the  most  lasting  impression  on  his  mind,  and 
which  he  feel»  to  be  necessary  to  his  happiness. 
Thus  he  regarded  practical  good  as  the  test  of  spe- 
Ottladve  truth.  He  gave  great  weight  to  the  prin- 
ciple of  analogy,  aod  founded  the  doctrine  of  a 
Providence  on  this  principle.  He  considered  com- 
mon sense  as  one  ingredient  in  philosophical  rea- 
toning  and  rejected  all  systems  which  appear- 
ed to%m  to  exclude  it;  such  as  idealism,  the  doe- 
trine  of  monads,  and  a  pre-establtshed  harmony. 
His  favourite  adage  in  his  system  of  education,  waa 
toJbUom  Nature.  He  wished  the  mind  to  be  led  to 
knowledge,  virtue,  ^nd  religion^  by  gentle  means,  in- 
stead of  those  of  construnt  and  terror.    Indeed,  his 
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principles  on  this,  subject  are  very  Heady  the  sane  Basedow 
as  those  of  Locke  and  Rouaseaa;  and  he  seema  to  Jj  , 
have  done  little  eke  than  to  have  given  currency  in  i^jii^io  J^ 
Germany  to  the  same  reasonings  which  those  philo-  v^^>«^^ 
sophers  had  taught  before  bun  in  England  and 
France.  He  insisted  on  the  disuse  of  the  preposte- 
rous and  unhealthy  dresses  used  by  children  and 
their  parents,  such  as  stays,  swaddling-elothesy  tight 
bandages  round  the  neck,  the  knees*  &cu  He  re- 
commended exercise  and  hardy  sports  as  necessaiy 
to  the  health  and  activity  of  the*  body.  He  propas- 
ed  to  ex^cise  the  judgment  by  teaching  a  know- 
ledge of  things,  and  not  merely  to  load  the  memory 
with  words.  He  preferred  the  practical  sciences  to 
the  speculative,  the  living  to  the  dead  languages, 
modem  to  ancient  history,  things  which  are  more 
near  to  those  which  are  more  remote.  In  line,  most 
of  his  principles  were  in  tliemselves  sound  and  goad, 
and  have  in  &ct  exerted  their  influence  on  the  ac- 
tual progress  of  clvili2ation ;  they  were  only  errone- 
ous from  the  excess  to  which  he  somettmes  appears 
to  have  carried  them ;  partly  from  the  natusal  vehe- 
mence of  his  mind,,  pardy  finom  the  natural  tendency 
to  paradox  on  die  side  of  new  opinions.  Pkuradox, 
by  exciting  attention,  and  enlisting  the  passions,  is 
perhaps  necessary  to  contend  against  prejudice; 
common  sense  and  reason  are  kat  sight  of  by  both 
parties  during  the  combat ;  but  in  the  end  they  pre- 
vail, if  they  Iwve  fahr  play  allowed  them.  Thus,  in 
the  present  instance,  it  is  now  generally  Emitted, 
that  something  besides  the  classics  is  necessary  to  a 
liberal  education ;  nor  is  it  thou^t  requisite  to  a«- 
rive  at  this  conclusion  through  the  antitheaia  to  the 
vulgar  opinion  of  his  day  set  up  by  Basedow,  viz.  that 
the  classics  are  of  no  use  at  ail  m  a  rational  system 
of  education.  (2l) 

BASKET-MAKING.  The  earlier  arts  ameng 
mankind,  in  an  uncivilised  conditian,  are  restricted 
to  operations  on  materials  which  undergo  slight  and 
imperceptible  changes;  and  implements  are  fabri- 
cated flxMn  substances  almost  in  their  natural  state. 
The  process  of  interweaving  twigs,  reeds,  or  leaves, 
is  seen  among  the  rudest  nations  of  the  world,  and 
there  is  known  even  an  inferior  specimen  of  art 
among  the  natives  of  Van  Dieman*s  Lauid,  consisting  of 
a  bunch  of  rushes  tied  together  at  either  end,  which, 
spread  out  in  the  middle,  forms  a  basket.  But  the 
sudden  alteration  of  shape  obviously  renders  this  con- 
struction less  convenient ;  whence  the  same  and  other 
tribes  make  a  basket  oi  leaves  interwoven,  and  that  so 
skilfully  executed,  that  it  retains  either  milk  or  water. 
A  bundle  of  rushes  spread  out  may  be  compared  to  , 
the  ivarp  of  a  web,  and  the  application  of  othen 
across  it  to  the  woof,  also  an  early  discovery,  for 
basket-making  is  literally  a  web  of  the  coarsest  ma- 
terials. By  experience  these  materials  are  refined 
and  ornamented,  and  in  the  most  improved  stages 
of  manufacture,  neat  and  useful  implements  uid 
utensils  are  produced*  Scarce!  v  any  nation  has  been 
entirely  ignorant  of  the  art;  and  our  ancestors  in  this 
island  made  baskets  which,  we  learn,  were  carried 
to  Rome  either  for  use  or  ornament. 

Bitfket-malHng,  however,  has  by  no  means  beenVariosssp* 
confined  to  the  fabrication  of  those  simple  and  use- pHeaiiont  of 
M'  utensils  from  which  its  name  is  derived.    Of  old,  ^m1|^^- 
the  shields  of  soldiers  treie  fiMhioned  of  wicker- ^^'^ 
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Buket-   work,  either  plain  or  covered  with  hides,  and  the    of  the  number.    The  nafeiyes  of  some  |uut8  of  South    Biike^ 
2|2!|i!SL  like  has  been  witnessed  among  modern  savages,    America  make  baskets  simply  of  rushes,  so  closely  ^^^^- 
In  Britain,  the  wicker  boats  of  the  natives,  co-    interwoven  as  to  hold  water,  and  thousands  of  them  ^'^^^^^ 
vered  with  the  skins  of  animals,  attracted  the  no-    are  annually  sold  in  the  Spanish  provinces.     The 
tice    of  the    Romans;    and    Herodotus   mentions     Caffres  and  Hottentots  are  alike  skilful  with  the 
boats  of  this  kind  on  the   Tigris   and  Euphrates,    roots  of  plant?.     Thus  it  does  not  belong  to  Euro- 
Sut   there   was   this   difference,   that   the   former    peans  to  rival  an  uncivilized  tribe  in  the  exercise  of 
*aeem  to  have  been  of  the  ordinary  figure  of  a    a  simple  art.     But  of  all  materials,  osiers  or  willows 
boat,  whereas  the  latter  were  round  and  covered    are  in  most  general  use. 

with  bitumen.    Boats  of  this  shape,  about  seven        Osiers,  employed  for  basket-making,  are  either  Onenftt 
feet  in  diameter,  are  used  at  the  present  day  on    taken  entire,  cut  from  the  root,  split  asunder^  or  ^^^ 
these  rivers ;    and   boats    of  analogous   construe-    stripped  of  Uieir  bark,  according  to  the  work  to  be  *"  "^* 
tion  are  employed  in  crossing  the  rivers  of  India,    produced ;  but  in  die  latter  case,  they  are  previously 
which  have  not  a  rapid  current.     At  Hurrial,  a    soaked  in  water.     The  stripping  is  performed  by 
town  on  the  western  side  of  Hindostan,  the  river    drawing  the  willows  through  an  iron-edged  imple- 
Toombudra  is  not  fordable  from  June  to  October ;    ment  called  brakes,  which  removes  the  bark,  and  the 
during  which  interval,  round  basket*boats  are  used    willows  are  then  cleaned,  so  far  as  necessary,  by  the 
to  transport  people,  goods,  and  cattle,  to  the  opposite    manual  operation  of  a  sharp  knife.     Next  they  are 
sides.    They  are  of  all  sizes,  from  three  to  fifteen    exposed  to  the  sun  and  air,  and  afterwards  placed 
feet  in  diameter,  but  shallow,  not  being  above  three    in,  a  dry  situation.     But  it  is  not  less  necessary  to 
•feet  in  depth ;  and  some  will  carry  thirty  mei}.  They    preserve  willows  with  their  bark  in  the  same  manner^ 
are  of  very  simple  construction:  A  number  of  pieces    for  nothing  can  be  more  injurious  than  the  humidity 
•of  split  bamboo,  twenty  for  example,  are  laid  on    inherent  in  the  plant ;  and  previous  to  use,  they  must 
the  ground,  crossing  eadi  other  near  the  centre,  and    be  soaked  some  days  in  water  also.    The  barked  or 
<there  fastened  with  thongs ;   the  ends  of  the  bam-    white  osier  is  then  divided  into  bundles  or  faggots 
boos  are  then  elevated  by  several  persons,  and  fixed    according  to  size ;  the  larger  being  reserved  to  form 
asunder  at  due  distance  by  means  of  stakes,  in  which    the  strong  work  in  the  skeleton  of  the  basket,  and 
position  they  are  bound  by  other  long  slips  of  bamboo,    the  smaller  for  weaving  the  bottom  and  sides.  Should 
The  latter  are  introduced  alternately  over  and  under    the  latter  be  applied  to  ordinary  work,  they  are  taken 
the  pieces  first  crossed,  and  tied  at  the  intersections    whole,  but  for  implements  of  slight  and  finer  texture, 
to  preserve  the  shape.  This  being  completed,  begin-    each  osier  is  divided  into  splits  and  skains ;  which 
ningfrom  the  bottom  to  the  centre,  the  parts  above  the   names  denote  the  different  degrees  of  size  to  which 
intended  height  or  depth  of  the  basket-boat  are  cut    they  are  reduced.     Splits  are  osiers  cleft  into  four 
off,  and  it  is  liberated  from*  the  stakes  reversed,  and   parts,  by  means  of  a  particular  implement  employed 
•covered  with  half-dressed  hides  sewed  together  with    for  that  purpose,  consisting  of  two  edge  tools  placed 
thongs.     Nothing  can  be  more  expeditious  or  more   at  right  angles,  whereby  the  rod  is  longitudinally 
•simple  than  the  fabrication  and  materials^  of  these   divided  down  the  pith.      These  are  next   drawn 
vessels,  if  they  merit  that  name.    One  may  be  D^ade    through    an   implement    resembling   the    common 
by  six  men  in  as  many  hours.    Only  two  substances,    spoke-shave,  keeping  the  grain  of  the  split  next 
almost  always  accessible,  are  used, — hides  and  bam-    the  wood  or  stock  of  the  shave,  while  the  pith  is  pre« 
boo.    They  are  navigated  either  by  paddles  where    sented  to  the  edge  of  the  iron,  which  is  set  in  an 
the  water  is  deep,  or  are  pushed  over  a  shallow    oblique  direction  to  the  wood:    And  in  order  to 
bottom  with  long  poles ;  and  the  passengers  with-    bring  the  split  into  a  shape  still  more  regular,  it  is 
in  are  safely  transported,  being  kept  dry  by  planks    passed  through  another  implement  called  an  upright^ 
and  pieces  of  wood  at  the  bottom.     The  basket-    consisting  of  a  fiat  piece  of  steel,  each  end  of 
boats  on  the  river  Kristna,  in  the  same  country,  are    which  is  fashioned  into  a  cutting  edge,  like  that  of  an 
about  twelve  feet  in  diameter,  and  four  feet  deep,    ordinary  chisel.      The  fiat  is  bent  round,  so  that 
Whole  armies  are  thus  enabled  to  continue  their    the  two  edges  approach  each  other  at  a  greater  or 
inarch,  and  even  heavy  artillery  has  been  in  the  same    less  interval  by  means  of  regulating  screws,  and  the 
•manner  conveyed   across   rivers.     Sometimes  the    whole  is  fixed  in  a  handle.    By  passing  the  splits 
boats  are  towed  by  bullocks  fastened  to  them,  and    between  the  two  edges,  they  are  reduced  to  skains, 
goaded  on  in  the  proper  direction.    We  may  al-    the  thickness  of  which  is  determined  by  the  interval 
so  observe,   that  in  difierent  parts  of  the  world,    between  the  edges  of  the  tool.     All  the  implements 
whole  houses,  cottages,  fences,  and  gates,  are  form-    required  by  a  basket-maker  are  few  and  simple  :  they 
ed  of  basket  or  wicker-work.     On  the  Continent,  a    consist,  besides  the  preceding,  of  knives,  bodkins  and 
two  horse  carriage,  called  a  Holstein  waggon,  of  drills  for  boring,  leads  for  keeping  the  work  steady 
very  considerable  size,  and  fit  to  carry  several  per-    while  in  process,  and  where  it  is  of  small  dimen- 
sons,  is  composed  solely  of  basket-work ;  the  same    sions,  a  heavy  piece  of  iron,  called  a  beater,  which  is 
is  done  in  Britain  with  regard  to  the  bodies  of  employed  to  beat  the  basket  close  as  it  is  augment- 
giffs ;  and  an  appendage  of  tlie  stage-coaches  is  lite-    ed.     Thus  a  basket-maker  has  this  great  advantage 
rafiy  designed  the  basket  i  besides  a  vast  variety  of  over  many  other  artificers,  that  he  can  establish  him- 
works  on  a  smaller  scale.  self  in  his  profession  at  the  most  inconsiderable  ex* 

In  respect  to  the  materials  employed,  besides  those   pence  either  for  tools  or  materials, 
employed*    specified  as  belonging  to  the  ruder  nations,  there  are       An  ordinary  basket  is  made  by  preparing  the  re-  Method  of 
many  which  are  eqimlly  the  product  of  nature  and   quisite  number  of  osiers,  and  preservmg  their  length  Basket* 
art.    Twigs,  branches,  straw,  and  whalebone,  are  aU   considerably  greater  Uum  that  of  the  finished  work«  "'*'^* 
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Tbey  ar«  ranged  ia  pairs  on  the  floor  parallel  to 
''^1^^'^*  ^  each  other,  at  small  intervals,  in  the  direction  of  the 
longer  diameter  of  the  basket ;  and  this  may  be  call* 
ed  the  woof,  for*  as  we  have  said,  basket  work  is  lite- 
rally a  web.  These  parallel  rods  are  then  crossed  at 
right  angles  by  two  of  the  largest  osiers,  with  the 
thick  ends  towards  the  workman,  who  places  his  foot 
upon  them;  and  weaving  each  alternately  over  and 
vnder  the  parallel  pieces  first  laid  down,  they  are 
by  that  means  confined  in  their  places.  The  whole 
now  forms  what  is  technically  called  the  slat  or  slate, 
which  is  the  foundation  of  the  basket.  Next,  the 
long  end  of  one  of  the  two  rods  is  taken,  and  wove 
under  and  over  the  pairs  of  short  ends  all  round  the 
bottom,  until  the  whole  be  wove  in.  The  same  is 
done  with  the  other  rod;  and  then  additional  long 
osiers  are  also  wove  in,  until  the  bottom  be  of 
sufficient  size,  and  the  woof  be  occupied  by  them. 
Thus  the  bottom,  or  foundation  on  which  the  super- 
structure is  to  be  raised,  is  finished ;  and  this  latter 
part  is  accomplished  by  sharpening  the  large  ends  of 
as  many  long  and  stout  osiers  as  may  be  necessary  to 
form  the  ribs  or  skeleton.  These  are  forced  or 
plaited  between  the  rods  of  the  bottom,  from  the 
edge  towards  the  centre,  and  are  turned  up  in  the 
direction  of  the  sides ;  then  other  rods  are  wove  ii^ 
and  out  between  each  of  them,  until  the  basket  is 
raised  to  the  intended  height,  or,  more  correctly 
speaking,  the  depth  it  is  to  receive.  The  edge  or 
brim  is  finished  by  turning  down  the  perpendicular 
ends  of  the*  ribs,  now  protruding  and  standing  up 
over  each  other,  whereby  the  whole  are  firmly  and 
compactly  united.  A  handle  is  adapted  to  the  work 
by  forcing  two  or  three  osiers  .sharpened  at  the  end, 
and  cut  to  the  requisite  length,  down  the  weaving  of 
the  sides,  close  together ;  and  they  are  pinned  fast, 
about  two  inches  from  the  brim,  in  order  that  the 
handle,  when  completed,  may  be  retained  in  its  pro- 
per position*  The  osiers  are  then  either  bound 
or  plaited,  in  such  fashion  as  pleases  the  taste  of  the 
artist. 

This  is  the  most  simple  kind  of  basket ;  from  which 
others  differ  only  in  finer  materials,  and  nicer  exe- 
cution; but  in  tiiese  there  is  considerable  scope  for- 
taste  and  fancy,  and  implements  are  produced  of  ex- 
treme neatness  and  ingenuity  in  construction.  Some 
are  formed  of  twigs  or  straw  entire;  others  of  sec- 
tions, split  of  various  thickness,  coloured,  plaited,  or 
plain ;  and  baskets  of  endless  variety  in  size,  figure, 
and  texture,  are  fabricated  according  to  the  artist's  in- 
ciination.  The  skains  are  frequently  smoked  and  dyed, 
either  of  dull  or  brilliant  colours,  and,  by  intermixing 
them  judiciously,  a  very  good  effect  is  produced. 
Utili|hr  ai  .  FVom  the  simplicity  of  this  manufacture,  a  great 
^  Blnao.  many  individuals,  independent  of  professed  basket- 
the  Btindl  ^^^^^  ^^  occupied  in  it ;  and,  fortunately,  it  affords 
employment  to  the  blind  in  the  several  asylums 
established  for  their  reception.  Not  that  persons 
suffering  privation  of  sight  are  incapable  of  more  in- 

fenious  and  delicate  mechanical  exercises;  but  the 
icility  of  teaching  and  acquiring  the  principles  of 
basket-making  being  alike  obvious,  is  one  of  the 
strongest  recommendations  in  its  favour.  At  Liver- 
pod,  where  there  is  an  asylum  of  this  description, 
the  art  is  practised  with  success;  and  in  the  ci^  of 


Edinburgh,  a  number  of  the  blind  find  employment    Bssket- 
of  the  same  kind,  in  the  asylum  established  there.  .   .J^y^*^ 

The  best  materials  for  basket-making  have  been ^"'^^"V 
principally  imported  into  Great  Britain  from  France  th^^gUivft* 
and  Holland;  but  the  duration  of  the  war  induced tion of  Osi-  . 
the  inhabitants  of  this  country  to  endeavour  to  obtain  era. 
a  supply  at  home.     Cultivation  of  the  osier  w&s  im- 
perfectly understood  in  England,  and  in  Scotland  it 
scarcely  received  any  attention  whatever;  whence,  as 
a  suitable  encouragement,  that  patriotic   Society, 
whose  notice  is  specially  directed  to  the  improve- 
ment of  arts  and  manufactures,  some  years  ago,  of- 
fered premiums  to  those  cultivators  who  should  raise 
the  greatest  quantity,  not  being  less  than  6000  plants 
on  an  acre. 

It  became  an  object  with  such  cultivators  to  as- 
certain, not  only  the  quantity  that  could  be  obtain- 
ed, but  the  quality  of  the^  produce,  which  was  of 
the  greater  consequence,  as  many  plants,  passing 
under  the  general  name  of  osiers,  and  even  possess- 
ing their  external  characters,  are  ill  adapted  for  the 
work  intended.    But  considerable  light  has  been 
thrown  on  the  subject  by  Mr  Philipps  of  Ely,  who 
was  early  rewarded  by  a  premium  on  account  of  the 
utility  of  his  observations.  He  renuuks  that  the  osier 
is  a  species  of  salix,  of  which  there  are  many  varie- 
ties ;  and  these  may  be  comprehended  under  two- 
classes;  the  first  containing  nine  or  ten  species.. 
None,  however,  excepting  one,  the  grey  or  brindled 
osier,  is  of  use.    This,  in  common  wiUi  the  others, 
has  a  light  coloured  leaf,  but  is  distinguished  by  the 
bark  being  streaked  with  red  or  blood  colour;  aqd 
it  is  of  late  introduction  into  Britain  on  the  Isle  of 
Ely,  where  the  observer's  experiments  seem  to  have 
been  chiefly  made.     It  grows  vigorously,  is  very 
hardy  and  tough,  and  bleaches  well.    All  the  others 
of  the  same  class  prefer  a  wet  soil,  where  they  grow 
quickly  and  large,  and  will  flourish  even  in  the  most 
barren  kind  of  peat  $  but  they  are  coarse  and  spongy,, 
have  a  thick  pith,  and  are  perishable.    Nevertheless^ 
they  are  sometimes  used  for  coarser  workmanship, 
and  are  profitable  to  those  who  live  in  the  vicinity  of 
places  where  there  is  a  great  demand  for  osiers,  andL 
cheap  conveyance.    During  the  interruption  of  con- 
tinental intercourse,  they  were  much   resorted  to 
'  by  basket-makers ;  but  their  inferiority  has  brought 
the  English  baskets  into  disrepute  in  foreign  markets* 
Tlie  second  class,  according  to  Mr  Philipps,  contains 
four  or  five  different  species*     One  of  these,  the 
Welsh  willow,  is  very  tough  and  durable,  but  not  of 
a  favourable  colour ;  there  are  two  varieties,  red  and 
white ;  the  former  of  which  is  preferred,  and  forms 
part  of  every  plantation,  from  its  particular  utility  in 
tying  up  the  bundles  of  willows,  siler  they  have  been 
barked  Y>r  whitened.  Their  bitterness  is  such  as  to  be 
a  protection  from  the  depredations  of  cattle*     Be- 
sides these,  there  are  the  west  country  Spaniard, 
the  new  willow,  the  French,  and  red  Kent  willow. 
The  first  has  been  superseded  by  others  of  superior  qua- 
lity, but  experience  proves  that  an  acre  will  carry  SOOO 
plants  more  of  them,  with  greater  advantage,  than  of 
some  in  higher  repute.    But  the  best  of  all  is  esteem- 
ed the  French  willow;  especially  as  being  most  adapt- 
ed for  smaller  and  finer  work  in  baskets,  fans,  hats, 
and  other  light  articles.    It  is  rather  of  ^ow  growth. 
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,?5t^  ''^  extremely  tatper,  pGaiit,  dofle  ifndtied,  Mugby  aod 
"■•™*f'  dunMe.  Great  quantitiee  of  it  aire  ahrays  aopofiBed 
from  the  eontinenti  it^-culture  being  more -negfltcted 
here  than  that  of  others;  however,  it  nnnt  be  ^fotki- 
goifihed  from  a  species  resembiing  it>  which  is  xJia- 
racterized  by  the  leaves  snapptng  in  a  manner  aa 
brittle  as  glass,  when  drown  through  the  fingers. 
PlaBtatioiis  of  the  Fwncb  willow  hafebeefi  strmigly 
reconameiided,  as  fbrming  a  usefbl  commodity,  ixA 
hemg  aiwBjB  m  demand.  Having  attained  &e  tC' 
qiriske maturity,  ali wiHows are  out  over andniade  up 
into  bmiches  in  iron  heaps,  mell  or  40  inehes  4a 
dfianeier,  ftv  the  mainufaetcnreFS,  and  ape  add,  either 
in  this  way  er  in  loads;  the  price  boing  euhjoet  l» . 
fluctuation,  according  to  scarcity  or  abundance. 

In  reg^d  to  the  CHoltivation  of  oaierSi  very  diifer- 
ent  opinions  prevail ;  eriginafiing,-ft  is  pvobable,  iVom 
too  limited  experiments,  combined  witw  the  diversity 
of  soil  and  climate.  Mr  Philipps,  whose  opiniona 
are  entitled  to  attention,  conceives^  that  autumn 
and  not  spring  is  the  moat  proper  season  for  plant- 
ing willows;  the  stagniAion  of  the  joioos,  he  eon- 
srdhers  the  true  criterion  whereby  to  regulate  the  'pe- 
riod, but  net  on  aceount  of  she  set  so  much  as  on 
acceuRt  of  the  trunk ;  for  if  the  shoot  be  severed  when 
the  sap  is  in  circulation,  the  pm«nt  plant  bleeds 
to  death.  The  osiers  which  he  planted  in  the  ihrst 
week  of  October,  he  fbmid  to  have  struck  roots  about 
Christmas,  thongh  there  was  no  external  sign' of  ve^ 
getation.  In  proseculsng  this  subject,  Mr  Philipps 
observesi  that  he  made  a  plantation  in  autumn,  mid 
fiHed  up  part  of  the  grouna  which  was  vacant  in  the 
following  month  of  Mt^di  with  additional  aets.  The 
latter  were  the  further  advanced  in  May,  but  in  June 
the  autumn  plants  had  the  advantage,  and  continued* 
growing  well,  while  many  of  the  o^b&ts  died.  In 
scmimer,  he  remarks,  '^  when  the  fibres  hove  been 
formed  before  the  winter,  or  when  a  tendency  to  form 
them  has  been  observed  by  the  swelling  of  the  bark, 
and  pardeuhirlv  at  the  eye,  the  plant  is  enabled  to 
charge  Itself  with  a  sufficient  portmn  of  the  joices  to 
answer  the  demand  of  sprine."  Therefore,  he  con- 
cludes, ^at  the  proper  rule  is  to  plant  aaeatly  in  au- 
ttmm  88  the  shoots  may  be  cut,  without  injuring  the 
parent  stock.  -  The  cultivator  lays  out  the  ground 
in  beds  or  burrows  10  feet  broad,  diggmg  ofechOiB 
nine  feet  wide  on  each  nde.  The  upper  surfttoe  of 
the  ditches,  to  the  depth  of  14  iachesy  is  thrown  on 
the  beda,  and  the  remainder  of  what  is  excavaited 
from  them  is  used  fi>r  turf  er  fuel.  The  beds,  now 
consisting  of  about  two  feet  and  a  half  thick  ^  sdid 
earth  above  'the  sorface-ofthe  eubstfatumof  peat)  ape 
planted'in'die  following  autumn,  and  produce  good 
crops. 

£xperiments  have  been  made  by  varknin  ctdtiva* 
tors  respecting  the  suiuMeiiess  of  cUftrent  soils,- nd 
after  having  borne  different  kinds  of  grain.  Mr 
Sheriff'has  related  a  'profitable  mode  of  culture  prac- 
tised by 'him  in  Seotnuid ;  and  alaotHMkes  some  jodi- 
dotis^  (^servations'on  the  siAgect  in  genen^.  He  re- 
marks, that' the  finest 'and  meat  vaiui£le  twigs  can^be 
procured  only  firom  land -cured  of  chiHing,  weeping 
springs ;  and  if  the  soil  is  wnt  of  considerable  l^iek«-. 
ness,  it  mustbeTendered'Soby'raanure.  Moderate 
ttoistttre  is  Avoorable  to  the  p^dac(ion•of  fiaetwigs^ 


traier  constatitlv  atiqnaat  is  rufaieuft>  Me  fit9^ 
poses  to  mslie  the  cats  ^r  shoots  from  i5  *to 
17  mkm  loag,  and  to  allow  foar  or  five  ineiiea 
tovemain  above  ground,  to  be  cut  over  by  the  aur- 
fiK^e  of  the^aesl,  whan  the  heads  of  the  stocks  abaH^ 
in  a  aeries  of  yeara^  have  beoome  too  buafay.  By 
this  epecatkm,  ^e  vigomr  of  the  phmt  is  renews 
ed  in  the  most  deoidni  manner.  Mr  SheriiF  for« 
gets,  however,  that,  in  the  time  lie  mentioaa,  • 
awch  greater  protrusioB  firom  the  earth  wiH  tevd 
taken  pistte  by  die  annpfe  vegetation  of  the  plant 
than  necessary  to  leave  room  for  cuttsag  off  the  fccadr 
It  is  necessary,  in. Into  opinion,  to  trim  and  dntastta 
stocks  from  deaqrod  #ood,  and  to  -retain  eoiy'aa 
anaay  buds  on  eadt  as  the  pkmt  may  be  expeeted^to 
bring  to  petfoetioB  in  length  and  atn^igdb  of  shoot. 
Thus  the  sopendmndant  stumps  of  old  woedtue  ona 
down,  the  weakest  shoots  aiethrpitted  in  TTiiiiinhn 
and  December,  or  March  and  Apnl,  mod  seUotn 
more  than  two  buds  should  be  left  on  diose  sdeeiaA 
to  stand  and  produce  the  next  eumoier's  growdk 
He  considers  the  leading  enroia  of  dmsa  who  havia 
attempted  the  cultivation  of  oners  to  consist  m 
employing  improper  soil,  peat  earth,  perhapa,  •or 
poor  bogs ;  and'  also  in  defective  piepamtiDn  c^ 
the  soil,  though  suitaUe  in  other  respects,  fiaibne 
may,  besides,  arise  from  planting  bad  or  uselen  ape- 
cies  of  osiers ;  putting  too  few  cuts  in  the  grouiid; 
neglecting  their  subsequent  cultune,'particular^4nr^ 
ing  thefrat  luring  anaaummer  afiier.plantatiam ;  «l«tf 
lowing  the  shoots  to  be  cut  over  after  Christmaa, -and 
before  the  middle  «f 'MaDch,  which  minr  admit  of  the 
stocks  being  nmch  weakened  by  hard  noata  nuccood 
ing  heavy  rams,  immediately  after  the  twigs  faavif 
b^  out,  and  befi»re  the  wooiuIb  irom  d^e  kdiik 
have  healed.  By  pniteuing  a  syatem  analogous  tv 
what  is  here  exposed^  he  caloiuates  <the  profita-  df 
an  acre  of  osieva  at  sd>out  L.  18, 10s. ;  and  he  ttion«4 
tions  that  he  contracted  to  receive  a  swn  boiiicen 
L.  230  and  L.  250,  for  the  produce  of  twelve  statute 
acres  and  a  half.  It  does  not  appear,  however^  ttlmt 
this  wasan  amiualcrop,  and  it  is:ralter  to  bo  ioier- 
red  that  willowa  of  sevoral  yeara  growth  formed  Mrt 
of  it.  Mr  ShadS'M  experiments  and  observalioae 
were  rewarded' with  the  gold  medal  of  the  Sooietf: 
fbr  the  Bocoun^ement  of  Arts  and  Manufimtiiiea; 
Another  cultivator,  Mr  Wade,  cakmhited  •his  pmfita 
on  fborteen  acres,  which  were  phmted  with  12|00^ 
seta  each,  at  intervalS'Of  26  iaches  byl0>  aa 

to  L.  lOjifT  acre. 
Among  the  experimenta  on  tbe'^aality^of 
be  instanced  aplantaition  made  in  spring,  of  hu^ 
cuttiagS)  1'8  inches  long,  thrust  so  far  into  the  emtli 
aa  to  leave  foor  or  rfive  inches  protrudiag.  Pntiof 
tbe^gvoundliiid  been  in  wimat  after  aommer  fattaw^ 
and  part,  which  was  alsoplantedi  had  been  aowniiy^ 
grass  seeds.  The  planta  made  «  snore  vigorous  ehoot 
in^liag  ^lan  at  any aubaeqaent period,  and  last  fbw 
faih^  of'  the  #bele.  Those  whkh  aneoeeded  Htm 
wheal;  produced  the  best  osiers,  and  those  which: 
were  plaatsd^among  the  mss  seeds  (Ik  worst.  Beth' 
stood  lon  a  atrangwf moil.  BromtbedtCer^noeaam' 
here,  it  has  been  conciaded,-4hat,»as  the  AamM*. 
gioond  prtudaoed  the  bm  orop^  suasmer  foHoifinr 
wotilA '^advantageous.    JtnetheneMsmpl^  »  gmi%t 
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Basket-  i/rhere,  of  350  sets  planted  in  garden  ground,  of  which 
''^^'y*  ,  the  soil  was  clay,  341  succeeded,  producing,  in  the 
first  year  apparently,  a  bundle  38  inches  in  circum- 
ference, and  some  of  the  osiers  above  10  feet  long. 
They  were  planted  in  the  latter  end  of  March,  ar- 
ranged in  rows,  between  which  was  sown  a  crop  of 
beans.  Both  the  interval  separating  the  plants  and 
their  age  are  arbitrary,  as  is  also  the  extent  of  the 
plantation,  and  we  must  likewise  add  the  quality  of 
the  soil,  for  experiments  have  not  been  made  on  a  suf- 
ficient scale  to  determine  the  fact.  The  most  super- 
ficial observer  cannot  fail  to  have  remarked  the  compa- 
rative slenderness  of  all  plants  crowded  together,  and 
the  superior  strength  of  those  apart  from  each  other. 
The  sets  of  osiers,  for  several  reasons,  should  be  insert- 
ed in  regular  rows :  their  age  does  not  appear  im- 
portant, and  no  where  is  a  more  vigorous  crop 
produced  than  from  the  root  of  the  oldest  tree  de- 
prived of  its  trunk.  In  general,  previous  prepara- 
tion of  the  ground  is  profitable ;  and  plantations 
may  thence  be  formed,  which  are  to  be  annually  cut 
over  for  baskets  and  such  light  utensils ;  but  the 
shoot  is  allowed  to  erow  two,  or  even  four  years,*  if 
strong  rods  are  required  for  larger  and  coarser  work- 
manship. The  rapidity  and  certainty  with  which 
this  plant  vegetates,  preserves  it  in  a  manner  under 
absolute  control,  and  adapts  it  particularly  for  a 
variety  of  mechanical  purposes.  Many  cultivators 
recommend  deep  insertion  of  the  shoot  into  the 
ground ;  but  here  there  is  a  limitation ;  for  if  too 
deeply  inserted,  the  vegetation  will  be  less  vigorous. 
At  the  same  time,  the  powerful  tendency  to  vegeta- 
tion in  a  willow  is  rather  an  exception  to  ordinary 
rules,  and  although  the  lower  part  be  injured,  roots 
may  spring  nearer  the  surface.  But  it  is  not  to  be 
overlooked,  that  if  a  tree  be  transplanted  into  toe 
deep  a  pit,  the  root,  instead  of  striking  out  new 
fibres,  remains  inactive,  and  the  tree  withers  and 
decays ;  or  if  seeds  be  deposited  too  deep  in  the 
earth,  no  vegetation  will  ensue ;  whereas,  even  those 
on  the  surface  will  put  forth  a  radicle,  and  establish 
themselves  there.  In  the  former  case,  they  either 
lose  the  germinative  faculty,  or  are  destroyed  ;  but, 
if  a  tree  be  transplanted  into  a  shallow  pit,  the  root 
will  spread,  and  the  whole  exhibit  luxuriant  vegeta- 
tion. These  are  facts  which  demand  greater  atten- 
tion than  they  usually  receive,  and  the  depth  at 
which  the  shoots  of  osiers  are  inserted  should  be 
carefblly  observed.  Nevertheless,  we  must  repeat, 
that  it  does  appear  deep  insertion  is  not  equally 
noxious  to  them  as  to  other  plants. 

It  is  commonly  understood,  that  willows  flourish 
no  where  but  with  abundance  of  water.  Undoubted- 
ly, adequate  humidity  is  very  essential ;  but  this  ge- 
neral position  is  quite  erroneous,  as  experiment  and 
observation  daily  testify.  Willows  growing  in  water 
have  almost  invariably  a  sickly  aspect,  few  strong  or 
healthy  scyons  spring  from  tnem,  and  their  vegeta- 
tion is  never  so  vigorous  as  when  they  are  at  some 
distance  from  it.  Every  plant  has  a  predilection  for 
'a  particular  place,  where  the  conditions  of  its  aliment 
.and  vegetation  concur.  The  willow  requires  a  con- 
siderable degree  of  humidity,  though  it  will  also  be 
seen  vigorous  on  drier  soils;  but  the  vicinity  of 
water  is  an  essential  quality  in  selecting  a  suitable 
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spot  for  a  plantation.  The  purposes  to  which  the 
plants  are  to  be  applied  must  be  considered,  and  the 
circumstances  of  their  growth  so  regulated,  that  they 
become  suitable  and  adapted  for  them.  There  is 
little  doubt,  that,  with  due  notice  and  consideration, 
this  plant  may  receive  great  amelioration  by  cul- 
ture. 

All  plantations  must  be  well  fenced  against  cattle, 
as  the  willow,  both  shoot  and  leaf,  is  a  favourite 
kind  of  food;  and  as  some  particular  caterpillars  in- 
fest the  plant  at  certain  seasons  of  the  year,  strip- 
ping it  totally  bare  and  injuring  its  vegetation,  care 
should  be  taken  to  remove  them  as  effectually  as  pos- 
sible. (8.) 

BATHING.  In  addition  to  the  historical,  eco- 
nomical, and  physical  details  respecting  the  practice 
of  Bathing,  which  have  been  inserted  in' the  body  of 
the  Encycloptedia^  we  find  many  investigations  in 
the  works  of  some  of  the  latest  authors,  relating  to 
its  medical  and  physiological  effects,  which  require 
to  be  attentively  considered. 

A  methodical  arrangement  of  these  effects,  re- 
ferred to  the  respective  divisions  of  therapeutic 
agencies,  would  be  of  great  use  in  enabling  us  to 
attain  a  distinct  idea  of  their  nature;  but  such  an 
arrangement  is,  in  fact,  a  matter  of  extreme  diffi- 
culty, for  two  reasons ;  Jirstf  Because  the  tempera- 
ture, the  continuance,  and  the  impregnation  of  the 
bath,  are  capable  of  being  so  varied,  as  materially  to 
vary  the  nature  of  the  remedy,  without  any  distinct 
limit  between  its  different  forms ;  and,  secondly^  Be- 
cause the  classes  of  medical  agents,  to  which  several 
of  these  effects  belong,  are  by  no  means  distinctly 
defined ;  to  say  nothing  of  the  additional  complexity 
arising  fi-om  the  division  of  the  effects  into  immedi- 
ate and  remote,  which  Is  often  extremely  important. 
The  remote  effects,  however,  being  of  a  more  gene- 
ral nature,  and  relating'  chiefly  to  the  improvement 
or  deterioration  of  the  actions  of  the  whole  system, 
it  is  only  the  immediate  effects  that  require  to  be 
accurately  analyzed  and  distinguished ;  and  these 
we  must  endeavour  to  reduce  to  some  methodical 
classification  of  therapeutic  powers. 

Baths,  as  depending  on  water,  have  been  na- 
turally referred  to  the  class  of  diluent  remedies,  in 
which  water  is  comprehended ;  and  they  have  some- 
times even  been  recommended  as  nuirknts ;  they 
may  also  act  as  excitants  of  cutaneous  sensation ;  as 
stimulants,  or  rather  calefacients,  increasing  the  ve- 
locity of  the  circulation  of  the  blood ;  as  sudorijics  ; 
as  diuretics  ;  as  "  sorbcntia"  or  sorbefaeients  ;  as  re- 
frigerants or  astringents ;  as  tonics ;  and  as  retard 
dants  of  the  pulse,  a  capacity  in  which  some  wonld 
call  them  relaxants ;  while  they  seem  in  many  cases 
to  be  useful  as  antispasmodics,  or  to  relieve  certain 
nervous  affections,  by  something  like  a  narcotic  or 
sedative  power.  We  might  also  refer  the  mechani- 
cal effect  of  ablution,  in  removing  the  natural  secre- 
tions of  the  skin,  to  the  dietetic  habits  conducive  to 
the  preservation  of  health ;  but  this  process,  though 
highly  necessary  for  our  comfort,  is  perhaps  less  essen- 
ti^ly  important  to  health,  than  has  oflen  been  ima- 
gined ;  and,  in  some  particular  cases,  the  practice  of 
8ie  very  frequent  removal  of  the  unctuous  and  volatile 
secretions  of  the  skin  has  even  appeared  to  be  injuria 
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Baibin^.  ous,  and  to  Qccasioo  indolent  tumours  of  the  absor* 
bent  glands  belonging  to  the  parts  concerned. 

If  we  admit  that  baths  are  ever,  strictly  speakr 
iog,  cither  diluent  or  nutrienty  we  must  suppose 
the  cutaneous  absorbents  to  be  the  channels  of 
these  actions;  and  the  majority  of  authors,  both 
ancient  and  modern,  have  certamly  considered  the 
skin  as  imbibing,  with  great  facility,  not  only  wa- 
ter, but  also  any  kind  of  substance  capable  of  being 
dissolved  in  it ;  nor  is  there  any  doubt  that,  undev 
some  circumstances,  the  cutaneous  absorbents  have 
been  found  to  possess  such  a  power  in  a  certain 
degree ;  but  Mr  Seguin  and  Dr  Currie  have  showa 
that,  in  common  cases,  very  little  or  no  effect  is  to 
be  expected  from  this  absorption  ;*  that  the  strongest 
medical  agents,  when  dissolved  in  the  water  of  a  bath, 
exhibited  no  operation  on  the  system  while  the  skip 
was  entire ;  and  that  no  perceptible  advantage  was  ob* 
tainedfrom  a  continued  unmersionin  a  bath  of  nutritive 
fluids,  notwithstanding  the  extreme  exliaustion  of  the 
system,  in  a  case  of  completely  obstruc^d  deglutition ; 
and  they  suppos^e  that  where  weight  has  been  gain- 
ed during  immersion  in  a  batb«  the  absorption  oc* 
easioning  its  increase  has  been  principally  per- 
formed by  the  lungs,  retaining  the  moisture,  which 
tliey  receive  in  abundance  with  thjg  air  inhaled. 

The  otlier  immediate  efifects  of  bathing  lauat  de* 
pend  on  the  contact  of  the  fluid  with  the  akin,  either 
as  simply  moistening  and  softening  the  cuticle,  or  as 
txcking  a  peculiai;  sensation  in  the  cutaneous  nerves, 
whether  of  touch  only,  or  of  heat  or  cold,  oir,  in 
som^  cases,  of  slight  pain,  where  the  skin  has  been 
previously  in  a  st^te  of  irritati9n,  especially  if  tb^ 
If ater  contains  a  saline  impregnatipn ;  or,  /of/Zy,  as 
altering  the  state  of  the  circulation  bv  any  of  these 
meafis,  especially  by  the  chanse  of  temperature ; 
this  effect  b^ing  also  oflen  modified  by  the  cban^ 
of  the  position  of  the  body,  and  by  the  distribu- 
tioa  of  the  pressure  or  resistance  which  supports 
its  weight  throughout  almost  the  whole  surface,  in- 
stead of  its  being  confined,  as  usual,  to  the  parts  on 
which  we  sit  or  stand.  The  excitement  of  the 
nerves  o^  the  skin  appears  to  be  salutary  in  many 
cutaneous  diseases,  which  are  benefited  by  warm 
bathing,  whether  in  fresh  or  in  salt  water,  or  in  sul* 
fureoua  or  other  mineral  waters,  as  at  Harrow- 
gate,  and  at  Baden,  and  Pfeffer  and  Leuck  in  Swit** 
zerland ;  the  bathers  sometimes  remaining  whole  days 
ip  the  water  for  weeks  tpgether,  untu  a  peculiar 
efflorescence  has  appeared  on  the  skin,  and  has  again 
disappeared*!  The  mud  baths  in  the  north  of  Italy  are 
of  a  nature  somewhat  similar,  and  are  said  |o  be  of  con- 
siderable advantage  in  some  paralytic  cases*  But  if  we 
allow  the  truth  of  the  opinion  of  S6guin  and  Currie,  we 
must  infer  that  there  are  few  instances  in  which  the 
effects  of  bathing  on  the  system  in  general  can  de- 
pend much  on  the  impregnation  of  the  water ;  and 
we  ought  perhaps  to  attribute  the  acknowledged  ad- 
vantage of  sea  bathii^  in  a  variety  of  disuses,  in 
great  measure,  to  the  mildness  and  equability  of  the 
tjemperature  of  the  sea.    It  is  true,  that  persons  ac- 


cidentally wetted  witli  s^H  waiter  are  bul  little  Ua-  Itatlikft^. 
ble  to  take  cold ;  and  this  fact  has  been  supposed  to 
indicate  some  stimulant  property  in  tlie  contents  of 
the  fluid ;  but  it  may  he  explained,  with  greater  sim- 
plicity, from  the  slower  evaporation  of  salt  water, 
which  causes  it  to  carry  off  heajt  ipuch  ^sn  rapidly 
than  fresh,  the  cpoling  process  beix>g  also  retard^ 
by  the  greater  moisture  of  the  sea  air« 

In  order  to  determine  ho^  iar  any  kind  of  bathing 
may  properly  be  called  a  stimulant  or  cal^aci€n^  w# 
must  consider  what  are  the  testa  by  which  we  judga 
of  the  increased  rapidity  of  the  circulation  of  tbf 
blood.  The  term  calefacient  is,  indeed,  somewhal 
obiectionable,  as  implying,  that  animal  heat  depends 
solely  or  principally  on  the  motion  of  the  bloo<l^ 
which  is  not,  in  the  present  state  of  our  knowledge 
the  most  probable  opinion :  and  besides  this  e^ymo* 
logical  inaccuracy,  the  definition  of  the  tenaot  as  in»r 

Sing  an  accelerated  circulation,  involves  a  ^on* 
erable  difficulty,  sinpe  we  have  no  means  of  as* 
certaining  whether  increased  frequency  of  pulsa^i^ 
compensates,  or  not,  in  any  particular  instance,  fpr 
diminished  fulness  and  strength*  On  the  other  hand» 
the  operation  of  aUnost  all  medical  agents  is  such  a^ 
to  relieve  tis  from  thjs  ambiguity  in  the  application 
of  the  definition ;  for  we  can  scarcely  mention  a^y 
remedy  which  materially  accelerates  uie  pulse,  wi^x- 
out,  at  the  same  time,  increasing  its  strength.  Xhere 
are,  indeed,  many  medicines  which  are  pflen  d^signKt- 
ed  bv  the  vague  denomination  of  stiqiulants*  and 
which  have  no  effect  whatever  on  the  circul^on* 
but  either  simply  aimken  the  nervoMS  energi^fr  in 
geni^ral,  oc  excUe  local  sensations  of  heat  oc  pi^, 
and  this  multiplicity  of  significations  is  i|  sufficient 
r^aspa  for  rejecting  the  l^rm  fpQm  a  correct  classifir 
catipn.  It  happens,  howeyer,  not  un&equently,  tba^ 
astringent  apd  febrifuge  medicines.  1^ili  reduce  the 
frequency  of  th^  pulse,  and  increase  its  fulness ;  and 
it  becomes  necessary,  for  an  accurate  analysis  of  the 
operation,  of  remedies  which  affect  the  circulation^ 
to  distinguish  the  accdpranis  of  the  puke  from  the 
atigmentatives  and  the  iniensitiveSf  all  of  which  may 
possibly  be  independent  of  the  production  of  an  U}^ 
crease  of  temperature ;  and.  this  increase  may  alsp 
in  some  cases  be  produced,  at  least  in  the  extremitjea 
and  the  superficial  parts,  and  apparently  also  in  the 
whole  system,  without  any  cl|ange  in  the  circulation, 
by  the  operation  of  certain  remedies,  which  inight 
be  called  tbalpiicSf  if  it  were  necessaiy  to  distW'^ 
ffuish  them  as  independent  agents:  and  to  thes^ 
tour  classes  we  might  add  fpi^r  others  of  an  exactly 
opposite  nature,  wnich  might  be  QsilfArttardanify 
dtmimuHvetf  and  renumves  pf  the  pulfbe,.  ap4  psi^W* 
or  direct  refrigeranta;  and  the  last  four  classes 
would  belong  to  a  general  division  of  remedies  com* 
prehending  tbo^e  whidi  lessen  the  fprce  of  a^aimal 
actions ;  a  division  which  it  h^  bq%  conunonly  bee|i 
found  necessary  to  establish,  for  any  pri^cticai  c)a$ai- 
fication  of  the  materia  medica. 

Now,  it  appears  tha|  a  hot  bath,  of  a.teniperatuie 
exceeding  98^  the  usual  heat  of  the.  human  body. 
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«!  Currie*s  Nfediail  Reports  on  the  J^ffkcts  qf  Water,  S[yo*  Liverpool,  1798,  pb  24^ 

t  Marcard.  uber  die  bOder,  8.  Hanov,  1793-   Traduit  pOfrParunit  8.  P«M^«  18Qlt  p«  4Q|  41. 
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HatHfns.  #01  e<MiBMtiIy  ittt  botli  OB  an  seeel^fftftt  md  iin  trng- 
liietttative  of  the  piilfie,  but  probably  net  as  an  tn- 
tensitive ;  it  may,  however,  tery  properly  be  t^lassed 
as  a  cftlefacient,  if  such  a  description  0f  remedies 
be  adoiftted.  Dr  Parr*  says,  that  It  bath  of  100° 
rendered  the  pulse  fuRer  and  more  "^ttptejut;  but 
^at,  after  the  bath,  it  wta  slower  than  usual ;  at 
higher  temperatures,  the  effects  werls  still  more 
marked;  and  in  Marcard's  experiments  (p.  71)  the 
results  were  nearly  similar.  Dr  Haygarth  observed 
(Marcard,  p.  67)»  that  in  a  bath  of  1 14°  the  pulse  wa» 
rendered  more  frccpient,  and  the  arteries  were  evi- 
dently dilated;  In  Finland,  according  to  Martin 
(M&reard,  p.  22S),  the  Vapour  baths  are  usually 
heated  to  about  120°,  and  they  often  increase  the 
i^quency  of  ^e  pulse  from  70  in  a  minute  to  110 
6r  120.  Fourcroy  mentions  a  bath  of  69°  degrees, 
which  must  have  been  of  ittt  centigrade  scale, 
making  151°  of  Fahretihett,  ami  not  181°,  as  Mar- 
card  supposes  (p.  216),  which  wa^  foiHowed,  tia  hour 
afterwards,  by  a  fatal  apoplexy*  Whatever  exaggero- 
atiott  there  may  be  in  this  repbri,  it  may  stUI  serve 
to  explain  to  us  tiio  excessia^  which  #ere  frequently 
CMsmitted  in  the  use  6f  baths  by  th^  Oit^^ks  aha 
Romans,  and  the  pemibtbus  effbcts  attributed  to  theth 
by  the  ancient  physicians.  Hippbcrat^  bbserves 
{Apk,  V.  16),  that  the  too  frequent  employment  of 
hdt  bathing  causes  a  softness  and  debility  of  the 
nlus<iles,  a  ivant  of  firmn^sis  of  the  nerves,  Atad  a 
d^sdne^  of  th6  Acuities,  with  occasional  Hasmoithages 
alld  fatntings,  sometimes  eVen  terminating  in  deaUi ; 
add  m  th^  (Xtmds  of  Aristophanes,  Wc  have  k  modt 
deftoee  of  wafrm  bathing  deduced  fhim  the  usual 
dedication  of  hot  springs  to  Hercules,  which  implies 
a  t»erfect  confidence  in  the  dpinion  d'  the  pernicious 
tendency  df  the  practice,  accompanied,  or  followed, 
as  it  frequently  was,  by  other  indulgencies,  to  which 
it  has  too  often  giv^  occasion.  This  traditional 
condemnation  of  hot  biithing  has  been  erroneously 
transferred  by  some  of  the  modems  to  warm  or  tepid 
bathing ;  and  since  it  has  been  asserted  by  authors 
of  high  celebrity,  that  air  id>ove  60°  will  generally 
occasion  a  sensatmn  of  warmth,  it  seems  to  have 
been  mferred  that  water  abave  60^  must  constitute 
a  wam<  bath,  and  consequently  produce  enervating 
and  debilitating  effects.  The  fact  is,  however,  that 
a  bath  below  100°  is  scarcely  ever  heating  in  any 
material  dt^;ree ;  and  even  at  100°,  the  pulse,  though 
somewhat  accelerated,  is  often  not  at  all  augmented  in 
fubess,  nor  are  the  subsequent  effects  materially 
different  from  those  which  usually  result  from  an 
equal  acceleration  produced  by  any  kind  of  mode- 
rate exercise.  It  is  observed  by  Galen  in  his  Treatise 
on  ike  Pulse  (0pp.  Vol.  III.  p.  3.  Ed.  Bas.)^  that 
**  baths,  when  moderately  warm,  cause  tlie  pulse  to 
be  fuH,  and  strong,  and  frequent ;  when  excessively 
hot,  small  and  obscure,  but  frequent  and  hard, 
sometimes,  however,  after  a  time,  becoming  slow, 
though  still  feeble."  Of  dib  retardatioA  of  the  pulse 
in  a  very  hot  bath  we  have  no  experience  in  modem 


times ;  it  is  obvious,  that  what  Giilea  calls  moderate-  BstUog/ 
ly  warm,  we  should  at  present  term  a  hot  4>ath  ;  am 
probably  his  excessively  hot  baths  somewhat  re- 
sembled that  which  is  mentioned  by  Fourcroy. 
**  Cold  baths,"  he  says,  "  at  first  make  the  pulse 
slow  and  weak;  afterwards,  if  they  disagree,  and 
produce  torpor,  the  pulse  remains  weak  ;  but  if  the 
bath  is  likely  to  strengthen  the  system,  producing  a 
salutary  glow,  then  the  pulse  becomes  fidl  and  strong, 
and  natural  in  point  of  frequency/' 

It  is,  however,  remarkable,  that  the  cold  bath  not 
uncommonly  renders  the  pulse  very  considerably 
more  frequent  at  the  first  immersion ;  a  circUmstlmCe 
^hich  was  particularly  observed  by  A  thill,  f  and 
which,  notwithstanding  MaTcard's  doubts,  has  been 
since  fully  confirmed  by  Dr  Stock.  %  This  increase  o^ 
ft^quency  seems  prinapally  to  depend  on  the  j^alnful 
sensation  of  cold  occasioned  by  the  first  immerslbn, 
especially  while  it  is  incomplete ;  it  is  comindnly  very- 
transitory,  and  is  succeeded  by  a  retardation,  idiile 
the  fulness  of  the  pulsations  is  diminished  from  th6 
first; 

The  sudoryic  eflect  bf  the  hot  bath  se^ms  to  be,  in 
great  measure,  the  natural  consequence  of  the  acce* 
leration  q(  the  circulation,  and  to  be  nearly  propor- 
tional to  this  acceleration,  being  also  favoured  by  the 
softening  of  the  cuticle,  and  perhaps  by  the  dilata* 
tion  of  the  cutaneous  exhalants.  It  is  principally  re^ 
cbnimended  in  rheumatism,  and  it  is  also  considered 
as  cdhdncive  to  the  cure  of  some  cutaneous  afiec- 
tions ;  and  when  this  effect  is  thoudit  particularly  de- 
sh*able,  it  is  usual  to  take  the  bath  late  in  the  evening, 
and  to  promote  its  operation  by  going  into  a  warm 
bed  immediately  after  it. 

In  considering  these  and  other  changes  produced 
iu  the  system  by  bathing,  we  must  be  careful  to  avoid 
the  very  common  error  of  applying  inaccurately  and 
indiscriminately  the  laws  of  mechanical  and  physical 
agents  to  the  effects  produced  in  the  animal  econo- 
my. Some  of  the  latest  and  best  authors  on  thera- 
peutics have  talked  of  the  expansion  of  the  fluids 
contained  in  the  vessels,  in  consequence  of  the  ele- 
vation of  temperature  occasioned  by  the  warm  bath, 
and  of  the  contraction  of  the  vessels  themselves  by 
the  cold  bath,  as  if  they  were  phenomena  of  the  same 
kind,  and  simply  opposed  to  each  other.  The  tmth 
is,  that  the  mean  temperature  of  all  the  fluids  in  the 
body  is  seldom  elevated  more  than  a  degree  or  two 
by  die  effect  i3^  a  bath  of  any  kind ;  ahd  even  if  the 
elevation  were  ten  degrees,  the  expansion  of  all  the 
circulating  fluids  would  not  exceed  the  bulk  of  a  sin- 
gle additional  ounce  of  blood  or  of  water.  The  me- 
chanical effect  of  cold,  on  the  other  hand,  would  im- 
mediately tend  to  lessen  the  tension  of  the  vessels, 
by  contracting  the  fluid  contained  within  them  more 
than  the  vessels  themselves ;  but  this  effect  would  be 
scarcely  more  sensible  than  the  former,  even  if  w« 
allowed  that  the  general  temperature  might  be  de- 
pressed 10°  or  12^,  as  it  seemed  to  be  in  some  of  Dr 
Curriers  experiments;  and  the  actual  contraction^ 
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^  De  BalneOf  Med.  Comm.  Ed.  i.  297^  or  Marcard  b%f  Paranij  p.  66. 
t  On  Cold  Bathings  Marcardy  p.  259  ;  I4^d.  Comm.  Edinb.  vi.  62. 
%  Medical  CoUectuMtm  the  Effbcti^Cold^  Bto,  Load.  1805,  App. 
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Bathing,   which  is  really  observable  io  the  superficial  parts 
during  immersion   In   the  cold  bath,  can  only  be 
referable   to   the  action    ot    living    powers,   which 
fall  decidedly  under  the  description  of  involuntary 
muscularity.      Dr   Parry's  late    experiments   have 
very  clearly  shown  the  existence  of  such  powers, 
and  exlubited  their  temporary  and  local  action.  * 
He  found  that,  when  the  carotid  of  a  ewe  was  laid 
bare,  its  circumference  was  525  thousandths  of  an 
inch;  **  but  it  almost  immediately  shrunk,  through  the 
whole  space  which  was  exposed,  so  as  to  become  in 
circumference  only  .470 ;  at  the  same  time,  a  por- 
tion of  the  artery,  before  the  contracted  part,  and 
which  had  been  more  recently  exposed,  was  .635 ; 
the  pulse  in  the  dilafed  part  was  very  strong  and  full, 
that  in  the  contracted  part  very  weak  and  sofl." 
Dr  Parry  has  chosen  to  distinguish  these  effects  from 
thode  which  are  observed  in  other  muscular  parts  by 
a  peculiar,  denomination ;  but  the  distinction  appears 
to  be  perfectly  arbitrary,  and  Dr  Young,  whom  he 
quotes  as  denying  the  muscular  powers  of  the  arte- 
ries, on  account  of  the  chemical  nature  of  their 
coats,  has  expressly  asserted  their  muscularity,  in 
contradiction  to  the  conclusions  of  Bich&t  and  Ber- 
zelius.  (Medical  Literature,  8vo,Lond.  1813,  p.  502.) 
But  by  whatever  term  we  choose  to  denote  the  ef- 
fect, there  is  little  doubt  that  an  unusual  degree  of 
cold  has  a  tendency  to  produce  such  a  general  con- 
traction of  the  coats  of  all  the  superficial  capillary 
arteries  ;  and  the  diminution  of  their  diameter  must 
necessarily  increase  that  part  of  the  resistance  to  the 
blood's  motion,  which   is   derived  from  its  friction 
against  the  sides  of  the  vessels,  and  must,  therefore, 
tend  materially  to  lessen  its  velocity.     Again,  if  the 
contractions  of  the  heart  are  at  all  proportional  in 
magnitude  or  in  frequency  to  the  quantity  of  blood 
entering  it,  and  acting  as  a  stimulus  to  its  motions, 
it  is  not  unnatural  to  suppose  that  its  pulsations  will 
be  rendered  feebler  by  the  diminution  of  that  quan- 
tity, occasioned  by  the  increase  of  the  resistance, 
and  that  the  primitive  retardation  will  be  redoubled 
by  the  operation  of  this  cause.     At  the  same  time, 
however,  that  the  cutaneous  vessels*  are  contracted, 
those  of  the  internal  parts  must  necessarily  be  en- 
larged.    Hence  arises  the  sensation  of  oppression  on 
the  chest,  with  the  sobbing  or  panting  for  breath, 
which  generally  occurs  at  the  first  immersion  in  cold 
water,  from  the  fulpess  of  the  vessels  of  the  lungs, 
and  which  is  increased,  m  some  measure,  when  the 
immersion  becomes  total,  by  the  pressure  of  the  wa- 
ter on  the  abdomen,  and  consequently  of  the  con- 
tents of  the  abdomen  on  the  diaphragm.     From  the 
same  cause  arises  also  the  pulsation  in  the  descend- 
ing aorta,  which  has  been  observed  to  be  much  more 
distinguishable  afler  swimming  than  at  other  times 
{Medical  Transactions^  Vol.  V.)  ;  the  internal  vessels 
being  distended  so  as  to  exhibit  the  effects  of  the 
heart's  action  more  violently,  and  the  heart  itself 
beating  with  more  than  usual  force  in  consequence  of 
tliQ  exertion,  while  the  contents  of  the  abdomen  are 
compressed,  and  are  enabled,  by  the  presence  of  the 
surrounding  fluid,  to  transmit  the  pulsation  very  com- 


pletely to  the  superficial  parts,  to  which  the  hand  is  Bitbii^ 
applied.  The  diuretic  effect  of  a  cold  bath  may 
be  partly  explained  from  a  similar  distension  of  the 
renal  vessels,  which  must  be  favourable  to  the  secre- 
tion of  the  kidneys ;  and  if  the  same  effect  is  some- 
times produced  m  a  hot  bath,  when  the  superficial 
vessels  are  rathei'  dilated  than  contracted,  it  is  in  this 
case  much  less  considerable  than  in  the  cold  bath, 
and  probably  only  takes  place  in  consequence  of  the 
increased  rapidity  of  the  circulation^  which  affects 
the  whole  sanguiferous  system. 

The  glow,  which  succeeds  to  the  first  sensation  of 
cold,  may  be  attributed  in  great  measure  to  the  in- 
creased sensibility  of  the  nerves  after  a  partial  tor- 
por, rendering  them  more  susceptible  of  the  sensa- 
tion of  heat,  which  is  always  relative  to  tlie  actual 
temperature  of  the  skin ;  but  it  appears,  from  Dr 
Currie's  experiments,  that  there  is  also  sometimes  a 
real  increase  of  heat  as  measured  by  the  thermome- 
ter ;  and  it  is  probable,  that  the  causes  concerned  in 
the  production  of  animal  heat  are  called  up  into  » 
more  vigorous  exertion,  in  a  strong  constitution, 
whenever  they  are  required  for  the  purposes  of  life  ; 
so  that  they  first  supply  the  superficial  parts  of  the 
body  during  the  immersion,  wiUi  as  much  heat  as  is 
necessary  to  overcome  the  painful  sensation  of  cold^ 
and  afterwards,  by  a  continuation  of  the  same  action, 
occasion  an  actual  elevation  of  temperature  above 
the  natural  standard.     Dr  Currie  found,  that,  during 
the  affusion  of  a  bucket  of  cold  salt  water  on  the 
heads  and  whole  bodies  of  two  healthy  persons,  no 
depression  of  temperature  was  observable ;  but  in  a 
minute  or  two  afterwards,  although  they  remained 
without  motion,  the  mercury  rose  2° :  in  a  third  per- 
son  of  a  feebler  constitution,  although  the  tempera- 
ture remained  equally  unchanged  during  the  affusion, 
it  sunk,  in  a  minute  after,  half  a  degree.     These  ef- 
fects seem  to  be  almost  entirely  independent  of  any 
change  in  the  state  of  the  circulation,  which  must 
be  rather  retarded  than  accelerated,  while  the  gene- 
ration of  heat  is  increased.    It  is  true,  that  the  heart 
might  be  called  into  more  powerful  action  at  the. 
same  time  that  the  pulsation  at  the  wrist  became 
feeble,  from  tlie  permanent  contraction  of  the  radial 
artery  ;  but  the  action  of  the  heart  would  still  be  ex- 
hibited by  the  carotids,  undisguised  by  this  modifica^ 
tion ;  apd  the  carotids  have  not  been  observed  to 
beat  more  strongly  in  the  cold  bath  than  at  other 
times,  although  Dr  Currie  has  remarked,  that  when 
*'  the  pulse  could  hardly  -be  felt  at  the  wrist,"  <*  the 
heart  pulsated  with  great  steadiness  and  due  force :" 
a  fact  precisely  analogous  to  Dr  Parry's  interesting 
experiment  on  the  carotid  of  the  ewe. 

Warm  baths  may  be  classed  with  propriety  among 
the  most  useful  sorbefacient  remedies ;  but  it  is  not 
easy  to  decide,  whether  they  are  much  more  active 
in  promoting  absorption  than  other  sudorifics,  or 
than  evacuants  in  general.  When  tlie  weather  de- 
prives a  valetudinarian  of  his  accustomed  walk,  the 
bath  often  affords  him  a  valuable  substitute,  increas- 
ing the  appetite,  and  promoting  the  digestion ;  but 
too  great  an  appetite,  without  muscular  exercise,  is 
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Baihing;    sometimes  \a  evil^  and  tliis  may  have  been  one  of  the 
'  causes  of  the  inconveniences  occasioned  by  an  abuse 
of  bathing.     A  warm  bath  has  oHen  been  of  advan- 
tage in  promoting  the  absorption  of  dropsical  fluids, 
especially  when  they  are  of  limited  extent,  as  in 
cases  of  partial  anasarcous  swellings ;  but  the  most 
important  sorbefacient  effect  of  bathing  is  exhibited 
in  the  cure  of  glandular  diseases,  for  which  sea  wa- 
ter, whether  in  the  form  of  a  warm  or  a  cold  bath, 
has  long  been  considered  as  a  specific  remedy  ;  and 
there  is  no  doubt  that  a  residence  by  the  sea  side, 
with  a  judicious  employment  of  bathing,  and  the  oc- 
casional internal  use  of  sea  water,  or  of  some  equi« 
valent  remedy,  has  been  of  the  most  essential  service 
to  many  constitutions,  which  have  exhibited  these 
symptoms  of  general  debility  and  languid  absorption; 
the  tonic  and  sorbefacient  powers  of  the  remedy  be- 
ing happily  combined,  for  invigorating  and  calling  into 
activity  the  diminished  energies  of  the  constitution. 
The  refrigerant  or  astringent  powers,  both  of  warm 
and  of  cold  bathing,  have  been  abundantly  elucidated 
by  the  late  Dr  Currie,  who  has  introduced  the  reme- 
dy into  general  practice,  as  a  febrifuge,  especially  in 
the  form  of  cold  or  tepid  affusion,  witli  the  most  sa- 
lutary effects.     It  is  not  easy  to  determine  how  far 
the  contraction  of  the  superficial   vessels  by   the 
astringent  powers  of  cold,  and  how  far  the  retardo" 
tion  of  the  pulse;  which  may  possibly  be  dependent 
on  that  contraction,  are  concerned  in  the  advantage 
derived  from  bathing  in  fevers ;  but  it  is  at  least  ob- 
vious that  the  remedy  does  not  operate  simply  by 
the  abstraction  of  heat,  since  the  tepid  affusion  is 
oflen  more  rapidly  successful  in  abating  fever  than 
the  cold.  We  may  aUo  collect  from  the  experiments 
of  Marcard,  that  a  bath  at  about  90^  is  more  effica- 
cious in  abating  the  frequency  of  the  pulse,  than  at 
any  lower  or  higher  temperature ;  and  these  facts 
appear  to  afford  a  very  strong  argument  against  the 
hypothesis,  that  the  principal  utility  of  the  cold  affu- 
sion depends  on  the  sudden  shock  which  is  given 
to  the  nervous  system.     Or  Currie  has  frequently 
found  the  pulse  reduced  by  a  single  cold  affusion 
from  120  or  1^0  to  80  or  90,  and  the  heat  from  lO^^' 
or  106^  to  the  natural  standard.     But  he  very  pro* 
perly  limits  the  employment  of  the  remedy  to"  those 
cases  in  which  the  temperature  is  considerably  ele- 
vated, and  the  arterial  system  is  in  strong  action, 
without  local  inflammation ;  and  where  there  is  less 
vigour  in  the  system,  he  often  employs  the  tepid  in- 
stead of  the  cold  affusion,  or  even  contents  himself 
with  moistening  the  face  and  the  extremities;  for 
instance,  in  hectic  fever,  the  hands  and  feet  only, 
which  he  finds  actually  hotter  than  the  rest  of  the 
body.     A  late  writer  on  consumption  has  very  justly 
remarked  how  much  of  Dr  Currie's  reasoning  on  the 
effects  of  cold  bathing  had  been  anticipated  by  Ga- 
len, although,  for  want  of  a  thermometer,  he  had 
not  been  able  to  employ  the  remedy  in  fever  with 
safety.     *<  Bathing,*'  says  Dr  Young  (On  Consump^ 
tive  DiseaseSf  8vo,  Lond.  1815,  p.  185),  ''  is  very 
strongly  recommeaded  in  the  Method  of  Healing,  and 
the  process  is  very  minutely  described :  first  warm 
air  is  employed,  next  warm  water,  and  then  cold 
water,  and  lastly,  the  sweat  is  wiped  off..   When  we 
are  fatigued  or  dried  up  by  exercise,  the  bath'  re- 


stores us  to  comfort,  and  defends  us  from  fevers.   A    Bathing, 
strong  young  man  in  the  country  will  plunge  into  '^^^.^■^' 
cold  water  at  once  when  heated,  and  be  much  re- 
freshed by  it.     Animals  also  wash  themselves  when 
they  are  hot,  by  a  natural  instinct,  as  they  eat  when 
they  are  hungry,  and  seek  warmth  when  they  are 
cold.     In  fevers,  if  we  had  sufficient  powers  of  dis- 
crimination, we  might  probably  sometimes  derive  ma* 
terial  advantage  firom  the  use  of  the  cold  bath,  with- 
out premising  the  hot ;  and  some  persons  have  been 
actually  benefited  by  this  remedy.     But  without  a 
more  intimate  knowledge  of  diseases  than  we  possess, 
we  cannot  generally  venture  on  the  practice ;  and 
least  of  all  in  hectic  fever,  where  there  is  not  strength 
enough  to  bear  the  shock.     A  stout  young  man, 
having  a  fever,  in  warm  weather,  without  visceral 
inflammation,  would  bring  on  a  salutary  perspiration 
by  bathing  in  cold  water ;  and  if  he  were  in  the  ha- 
bit of  cold  bathing,  he  might  have  recourse  to  it  with 
the  more  confidence ;  but,  for  the  hectic,  it  is  un- 
safe, especially  when  there  is  niuch  emaciation :  thus, 
in  a  hot  and  dry  summer,  those  who  have  travelled 
far,  and  are  become  thin  and  weak,  have  no  need  of 
being  cooled,  nor  would  it  be  safe  for  them  to  use 
the  cold  bath  without  first  going  into  the  warm.  For 
we  seem  to  be  hardened  by  the  cold  bath  like  iron, 
when  heated  first ;  and  if  we  previously  warm  our- 
selves by  exercise,  the  effect  is  the.  same."    Dr  Cur- 
rie's  relation  of  an  adventure  of  his  own  might  almost 
be  supposed  to  have  been  intended  as  a  commentary 
on  these  remarks  of  Galen.   (Reports,  p.  120.)  *'  On 
the  1st  of  September  1778,  two  students  of  medi- 
cine at  Edinburgh  set  out  on  foot  on  a  journey,  a 
considerable  part  of  which  lay  along  one  of  the  rivers 
of  Scotland.    They  started  by  sun-rise,  and  proceed- 
ed with  alacrity  in  the  cool  of  the  morning.     At  the 
end  of  eight  miles,  they  breakfasted,  rested  for  an 
hour,  and  then  resumed  their  journey.     The  day 
grew  warm  as  it  advanced,  and  afler  a  march  of  eight 
miles  more,  they  arrived  heated,  but  not  fatigued,  on 
the  banks  of  the  river  above  mentioned,  about  eleven 
in  the  forenoon.     Urged  by  -the  fervor  of  the  day, 
and  tempted  by  the  beauty  of  tlie  stream,  tliey  strip- 
ped instantly,  and  threw  themselves  into  the  river. 
The  utmost  refreshment  followed,  and  when  they  re- 
tired to  the  neighbouring  inn,  this  was  succeeded  by 
a  disposition  to  sleep,  which  they  indulged.     In  the . 
aflernoon   they   proceeded,   and   travelling  sixteen 
miles  further  at  a  single  stretch,  arrived  at  the  inn 
where  they  were  to  sleep,  a  little  af^er  sunset.    The 
aflernoon  had  been  warm,  and  they  perspired  pro- 
fusely :  but  the  evening  was  temperate,  and  rather 
cool.     They  had  travelled  for  some  miles  slowly,  and 
arrived  at  the  end  of  their  journey  stiffened  and 
wearied  with  their  exercise.     The  refreshment  which 
they  had  experienced  in  the  morning  from  bathing 
induced,  however,^one  of  them  to  repeat  the  experi- 
ment, and  he  went  perfectly  cool  into  the  same  river, . 
expecting  to  relax  his  limbs  in  the  water,  and  after- 
wards to  enjo^  profound  sleep, .  The  consequences 
were  very  di&rent.     The  Tweed,  which  was  so  re- 
freshing in  the  morning,  now  felt  extremely  cold ; 
and  he  lefi  the  water  hastily.     No  genial  glow  suc- 
ceeded, but  a  feverish  chill  remained  for  some  time, 
with  a  smaU  frequent  pulse,  and  flying  pains  over  the 
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B«ttie».'  ^  theories  are  of  little  importance  in  physic,  any  fur- 
~         '  thet  than  as  they  assist  us  in  clearly  comprehending 
and  distinctly  remembering  the  facts,  which  we  de- 
rive from  immediate  experience  in  the  treatment  of 
diseases.  (v.  n.) 

BATNEARS,  or  BATTIES,  a  people  of  the  north 
part  of  Hindostan,  inhabiting  a  country  which  ex- 
tends (ibout  200  miles  in  length,  and  100  in  breadth, 
and  of  which  the  capital  is  Batneer,  situate,  accord- 
ing to  some  authorities,  1 70,  and  according  to  others, 
219  miles  west-north-west  of  Delhi.  This  country 
comprehends  part  of  the  province  of  Delhi,  Lahore, 
and  Ajroeer. 

The  Batties  present  many  peculiarities  in  manners 
and  customs,  distinguishing  them  from  the  other 
people  of  Hindostan.  They  seem  to  consist  of  three 
different  races ;  the  chief  are  Rajpoot  Mahometans ; 
the  common  people  Jauts,  who  have  adopted  the 
same  religion  ;  and  the  cultivators  of  the  soil  are 
called  Ryis,  a  very  peaceable  and  inoffensive  class. 
But  in  general  they  are  characterized  as  shepherds  ; 
and  although  principally  restricted  to  the  territory 
whence  their  name  is  derived,  various  tribes  of  them 
are  to  be  found  in  the  Punjab  ;  as  they  are  also  scat- 
tered over  the  high  grounds  to  the  east  of  the  Indus. 
But  great  obscurity  prevails  in  every  thing  regarding 
them. 

The  Batties  are  Mahometans,  and  highly  venerate 
the  memory  of  a  certain  saint.  Sheik  Fereed,  who 
flourished  in  the  fideenth  century ;  and  it  is  said, 
that  however  adverse  to  their  natural  disposition, 
should  any  one,  in  invoking  his  name,  claim  their 
protection,  it  is  never  wiwheld.  Yet  their  cus- 
toms, in  other  respects,  are  at  variance  with  those  of 
the  Mahometans ;  and  particularly  in  the  females  ap- 
pearing, without  any  reserve,  unveiled  in  public,  and  in 
their  associating  promiscuously  with  the  men,  as  in 
other  countries.  The  wives  of  the  Rajpoot  chiefs  form 
nn  exception*;  and  it  is  reported  among  these  Raj- 
poots, that  their  ancestors  migrated  some  centuries  ago 
fVom  the  district  of  Jesselmere,  and  after  various  vi- 
cissitudes, settled  in  the  Batneer  country.  Most  of 
the  inhabitants  under  their  rule  were  originally  Jauts, 
dwelling  on  the  western  bank  of  the  river  Sutledge, 
in  the  twenty-ninth  degree  of  north  latitude,  and 
who  have  not  been  known  long  in  the  portion  of 
the  peninsula  now  occupied  by  them. .  Having  em- 
braced the  Mahometan  faith,  they  were  invited  by 
the  ancestor  of  the  present  Rajah  of  the  Batties  to 
cross  the  river  about  a  century  ago,  and  settle  in  his 
country,  where  their  posterity  still  reside.  The  Jauts 
constitute  the  lower  orders  of  the  people,  and  are 
treated  with  great  moderation  by  their  superiors. 

The  whole  territory,  extending  as  above  described, 
is  apparently  under  tne  dominion  of  a  supreme  prince 
or  rajah,  whose  authority  is  acknowledged  by  in- 
ferior chiefs  or  rajahs ;  for  the  term  rajah,  in 
strictness,  applies  to  none  but  those  invested  with 
a  paramount  rule.  This  potentate  can  bring 
20,000  or  30,000  troops  into  the  field,  but  quite 
undisciplined,  and  despising  the  necessary  prin- 
ciple of  subordination.  His  revenue  chiefly  arises 
from  the  plundering  of  his  troops ;  for  their  wars 
are  directed  more  to  predatory  purposes  than  to 
an  open'  contest ;  and  the  rajah,  instead  pf  repress* 
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ing  the  ravages  of  this  immense  banditti,  willingly  BaiUes. 
participates  of  the  spoils.  When  strangers  observed  to  ' 
him,  that  the  soil  and  agriculture  of  his  country  were 
sufficient  to  enable  hi»  subjects  to  enjoy  plenty,  he 
replied,  that  the  number  of  Rajpoots  in  his  service 
is  so  considerable  compared  with  the  mass  of  the 
people,  that,  should  he  attempt  to  restrain  the  depre- 
dations of  the  latter,  the  subversion  of  his  own  autho- 
rity might  ensue,  because  it  would  be  interfering 
with  old  and  established  customs.  The  rajah  wl)o 
made  this  remark  was  in  every  respect  a  good  and 
humane  character. 

But  the  people  over  whom  he  rules  are  by  no 
means  entitled  to  the  same  repute ;  they  are  of  a 
cruel,  savage,  and  ferocious  disposition ;  they  enter- 
tain an  utter  abhorrence  of  the  usages  of  civilized 
life ;  they  are  thieves  from  their  earliest  origin,  and 
during  their  predatory  incursions  into  the  neigh- 
bouring districts,  do  not  scruple,  though  unresisted, 
to  add  murder  to  robbery.  This  systematic  plunder- 
ing produces  a  revenue  of  above  L,  120,000  per  art' 
num.  to  their  princes,  at  least  that  is  the  conjectural 
amount,  for  there  are  no  data  whereon  to  form  exact 
calculations. 

Many  of  the  Batties  appear  to  be  entirely  nomadic, 
changing  their  residence  from  place  to  place,  as  sub- 
sistence fails.  Their  exports,  are  horses,  camels, 
bullocks,  buffaloes,  and  ghee ;  and  they  sell  some 
surplus  grain  above  what  is  necessary  for  their 
own  consumption;  but  their  traffic  is  very  incon- 
siderable ;  and  what  they  do  carry  on  is  with  the 
petty  merchants  of  Bchadra,  Nohur,  and  other 
towns,  through  the  means  of  the  disciples  of  the 
^  Sheik  Fereed,  their  favourite  saint.  A  large  portion 
of  the  country  is  unproductive ;  but  along  the  banki 
of  the  river  Cuggur,  from  Batneer  to  the  town  of 
Futtahbad,  the  soil  is  uncommonly  rich,  and  well 
adapted  for  cultivation.  The  inundations  of  this 
river  fertilize  its  banks,  and  the  subsidence  of  the 
waters  leaves  them  to  a  great  distance,  prepared  for 
plentiful  crops  of  wheat,  rice,  and  .barley,  amply  re- 
wai'ding  the  labours  of  the  husbandman.  It  is  the 
scardty  of  water  which  occasions  the  barrenness 
of  the  ground;  nevertheless,  there  is  more  raised 
than  the  inhabitants  can  consume.  Their  horses  are 
numerous,  but  it  is  computed  that  they  lose  a  fourth 
of  them  annually  by  the  sting  or  bite  of  a  winged 
insect ;  for  the  injured  part  degenerates  into  an  In- 
curable cancerous  sore. 

We  are  unacquainted  with  any  river  of  note,  ex- 
cepting the  Cuggur,  which  is  lost  in  the  sands  to  the 
westward  of  this  district.  According  to  the  tradition 
'  of  the  natives,  its  original  bed  being  choked  up  by 
immense  quantities  of  earth,  forced  down  from  the 
mountains,  its  course  was  altered. 

The  chief  towns  of  the  Batties  are  Batneer  the  ck* 
pital,  which  lies  in  a  situation  almost  inaccessible  to 
an  enemy,  for  no  water  is  to  be  procured  within 
12  miles,  but  what  supplies  the  inhabitants ;  however, 
it  was  taken  in  1398  by  Timour,  and  more  recently 
by  General  Thomas.  Their  other  principal  towas 
are  Arroah,  Futtahbad,  Sirsa,  and  Ramgah,  and 
there  are  many  forts,  which,  though  defenceleit 
against  the  skill  of  European  troops,  are  impreg- 
nable  to  the    irregular    marauders  of  Hindostam 


BAT 

llitti#<.    Kumbera  of  tli«  Batties  have,  of  late  years^  emigrated 
from  their  native  country,  to  establish  themselves  in 
the  westero  parts  of  the  dorainionb  of  Oude;  and  se- 
veral families  of  them  are  to  be  met  with  in  Rohiicund. 
They  are  practised  travellers,  and  well  trained  to  it 
by  the  laborious  journies  undertaken  in  crossing  the 
greaC  desert  to  the  west  of  their  territories*  These  ex- 
peditions are  frequently  made  by  large  parties,  for  the 
purpose  of  a  predatory  incursion  on  some  peaceable 
country  more  remote ;  and  tliey  exemplify  both  skill 
aiMi  determination  in  attaining  their  object*     Camels 
previously  laden  with  provisions  are  dispatched  to 
different  stations  in  the  desert,  which  is  about  190 
miles  in  breadth,  and  deposited  there.    The  most  in- 
telligent of  the  party,  about  to  follow,  are  selected  as 
guides,  and  receive  the  most  implicit  obedience  from 
their  companions  during  the  journey,  which  closes 
at  the  frontier  of  the  hostile  oountir,  or  rather  that 
to  which  their  hostility  is  directed.      The  guides, 
by  long  experience,  become  expert,  without  com- 
pass or  land-mark  :  they  seldom  fail  to  conduct  the 
party  to  the  appointed  station  ^rhere  the  provisions 
will  be  found,  and  thence  across  the  remainder  of 
the  desert  in  safety.     Bist  should  they  accidentallv 
miss  the  points  of  rendezvous,  and  those  where  their 
Becessities  shall  be  relieved,  they  are  exposed  to  in- 
evitable destruction,  and  any  of  their  party  heedless- 
ly straying  from  the  rest,  become  the  victims  of 
the  accumulated  evils  of  hunger,  thirst,  and  fatigue. 
The  adventurers  steer  their  course  by  the  sun  in 
the  day-time,  and  by  the  polar  star  at  night ;  and  by 
similar  aids  they  are  enabled  to  retrace  the  way 
they  have  travelled.     Should  provisions  fail,  a  bul- 
lock is  killed,  roasted,  and  partitioned  on  the  spot, 
and,  after  a  hasty  meal,  the  journey  is  resumed. 

The  history  of  the  Batties  has  attracted  the  notice 
of  few  European  authors.  They  seem  to  carry  on  fre- 
quent wars  with  neighbouring  states,  and  are  the 
most  formidable  enemies  that  oppose  the  Rajah  of 
Beykaneer.      The   latter  invaded  their  territories 
some  years  ago,  but  without  success,  which  is  not 
surprising,  conudering  the  comparative  smallness  of 
the  force  which  he  can  bring  into  the  field,  and 
the  nature  of  the  country.     Temporary  advantages 
were,  notwithstanding,  obtained  over  the  Batties,  and 
the  Beykaneer  Rajah  erected  a  fortress  in  Batinda, 
which,  if  not  within  their  territory,  is  on  its  imme- 
diate confines.     Thb  contributed  to  overawe  them 
for  a  time,  and  repressed  their  incursions  into  his 
own  domains ;  as,  independent  o€.  the  garrison,  he 
stationed  a  large  body  of  cavalry  in  the  fort,  whose 
frequent  sallies  and  captures  of  cattle  annoyed  the 
Battles  so  much,  that  they  contemplated  a  total 
emigration  from   their  own  country.     But  a  mili- 
tary adventurer,  George  Thomas,  an  Irishman  by 
birth,  who,  endowed  with  singular  talents  and  intre- 
pidity, had  founded  an  independent  state  in  the  north- 
west of  fndia  for  himself,  was  then  at  war  with  the 
province  of  Beykaneer.  Having  reached  its  frontiers, 
the  Batties  solicited  his  alliance,  and,  to  induce  him 
to  espouse  their  cause  the  more  readily,  offered  him 
40,000  rupees,  if  he  would  reduce  the  obnoxious  fort. 
It  appears,  that  the  Beykaneer  forces  were  now  mas- 
ters of  Batnecr,  the  capital,  whither  General  Tho- 
mas, who  had  accepted  the  proposals  of  the 
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marched  to  dislodge  them.    He  (bund  4  numerous 
garrison,  and,  haying  brought  up  his  artillery,  began 
to  batter  the  place,  preparatory  to  an  assault.    This, 
however,  the  enemy  avoided  by  capitulation^  and  was 
allowed  to  evacuate  tlie  city  with  the  honours  of*  war, 
while  the  Batties  were  put  in  possession.     In  further 
prosecution  of  the  war,  several  actions  ensued,  and  va- 
rious fortresses  were  taken ;  but  it  would  appear,  that 
one  of  the  Battle  chiefs,  at  variance  with  General 
Thomas,  commenced  hostilities  against  him,  about  the 
period  now  alluded  to;. and,  in  this  new  warfare  jvitii 
his  late  allfeSy  his  forces  were  so  muc^  reduced  by 
repeated  encounters,  that,  being  scarcely  able  to* 
stand  an  engagement,  he  fortified  bis  camps*    The  . 
Batties,  after  frequent  attacks,  withdrew  their  troo|>s 
by  night,  whereon  General  Thomas  took  and  burnt 
Futtahbad,  and  other  places,  and  might  have  occu* 
pied  the  whole  country ;  but  a  neighbouring  chief, 
having  concluded  an  alliance  with  the  Batties  and 
sent  1000  cavalry  to  their  aid.  General  Thomas  re- 
treated to  Jyjur,  a  town  within  bis  own  territory,  in 
order  to  relieve  his  people  from  the  fatigues  ana  dis- 
eases of  the^  preceding  campaign.  .    (s.) 

BAUME  (Anthovv),  a  druggist  in  Paris,  dis* 
tinguished  by  his  knowledge  of  chemistry,  and  by  bis 
practical  application  of  that  knowledge,  was  born  at 
Senlis  in  17S8.     He  was  the  son  of  an  innkeeper, 
and  was  put  apprentice  to  the  eminent  chemist  Geof- 
frey.    He  had  not  received  a  regular  school  educa- 
tion, a  defect  which  occasioned  him  many  difficul- 
ties in  prosecuting  his  scientific  researches,  which  be 
nevertheless  did  with  much  ardour.    In  1752,  he 
was  admitted  a  member  of  the  College  of  Phar- 
macy.    Soon  ailer  he  was  appointed  profeooor  of 
chemistry  at  that  establishment,  and  in  his  lectures 
he  displayed  the    excellent  arrangement  which  js 
seen  in  his  published  works.     He  carried  to  a  great 
extent  bis  commercial  establishment  in  Paris  for  the 
preparation  of  drugs  for  medicine  and  the  arts,  such 
as  the  acetate  of  1^,  the  muriate  of  tin,  mercurial 
salts,  and  antimonial  mixtures.    At  the  same  time* 
he  published  papers  on  the  crystallization  of  saltSi 
on  the  phenomena  of  congelation,  on  those  of  fer- 
mentation, on  the  combinations  and  preparations  of 
sulphur,  opium,  mercury,  boracic  acid,  platinat  and 
Peruvian  bark,  on  the  metallic  oxides,  the  acetates  of 
the  alkalis,  on  emetic  tartar,  on  vegetable  fecula« 
and  on  vegetable  extracts.     In  consequeoce  of  theso 
scientific  works,  Baume  was  elected  a  member  of  tlie 
Academy  of  Sciences.     He  wrot^  a  great  many  ar^ 
tides  in  the  Dictionnaire  des  Arts  et  Mitiers^  and  had 
previously  published   several  technological  ^papers, 
namely  on  dyeing,  on  the  gilding  of  clock-work,  on  a  ^ 
method  for  extinguishing  fires,  on  the  mode  of  keep- 
ing corn,  on  buildings  of  plaster,  on  so^-making, 
on  clay,  and  on  the  nature  of  soils  fitted  for  agricul'- 
ture.     He  made  numerous  experiments  along  with 
Macquer,  for  the  purpose  of  fabricating  in  France  a 
porcelain  equal  to  the  Japanese.    He  established  the 
first  manufactory  of  sal-ammoniac  in  France,  a  sub- 
stance which  before  that  was  obtained  from  i^gypt. 
He  was  the  first  who  devised  and  set  on  foot  a  pro- 
cess for  bleaching  raw  silk.      Having  acquired  a 
competency  by  the  success  of  these  difierent  und^- 
takings,  he  retired  firom  tradei  and  devoted  his 
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time  to  the  application  of  chemiBtry  to  the  arts. 
He  improved  the  process  for  dyeing  scarlet  at  the 
manufactory  of  the  Gobelins,  and  he  published 
a  cheap  process  for  purifying  saltpetre*  He  be- 
stowed much  time  in  forming  an  areometer  in- 
tended for  general  use;  and  published  a  process 
for  obtaining  a  mild  fecula  from  the  horse-ches- 
nut.  By  the  revolution  he  lost  his  fortune,  but 
was  not  thereby  disheartened  :  this  calamity  led  him 
to  resume  his  trade.  He  was  chosen  a  correspond- 
ent of  the  Institute  in  1796.  He  died  in  1804,  at 
the  age  of  76.  He  was  temperate,  regular  in  his 
habits,  and  active.  Many  of  his  papers  are  publish- 
ed in  the  Mhnoiresde  PAcademie  des  Sciences,  Of 
his  separate  publications,  the  foUowine  may  be  men- 
tioned here:  Dissertation  sur  VEmer^  in  12mo. 
Plan  d^un  eours  de  Chimie  Experimentale^  1757*  in 
ISmo.  Opuscules  de  Chimie^  1798}  in  8vo.  Elemens 
de  Pharmacie  Theorique  et  PratiauCy  2  vols.  8vo. 
Chimie  Rrperimentale  et  RaisonneCy  3  vols,  in  8vo, 
1773.  This  last  is  antiquated,  on  account  of  the 
many  improvements  which  have  been  made  in  the 
science  of  chemistry  since  its  publication;  but. his 
Elements  iyf  Pharmacy  are  still  useful,  as  a  good  dis- 
pensary, written  with  method  and  clearness :  the  pro- 
cesses are  well  described,  and  the  formulae  properly 
discussed.  He  did  not  adopt  the  Lavoisierian  No* 
menclature.  (t.) 

BAVARIA.  This  country  has  undergone  several 
very  remarkable  changes  within  the  last  forty  vears. 
The  first  of  these  political  agitations,  in  point  of  time, 
and  the  greatest,  perhaps,  in  point  of  general  ia- 
terest  (for,  in  those  days,  the  European  public  were 
not  accustomed  to  the  making  and  unmaking  of  go- 
vernments), was  the  disputed  succession  in  the  year 
1778.  It  was  occasioned  by  the  extinction  of  the 
reigning  branch,  by  the  death  of  the  Elector,  on  Sist 
December  1777.  The  right  of  succession,  on  the 
part  of  the  collateral  heir  (Uie  Palatine  of  the  Rhine), 
admitted  of  no  doubt ;  but  various  fieft,  obtained  at 
successive  intervals  by  Bavaria,  were  of  a  nature  to 
be  considered  in  the  light  of  Imperial  property,  on 
the  failure  of  the  direct  line.  This,  however,  was 
but  a  small  part  of  the  expected  change— the  House 
of  Austria,  having  long  cast  an  eager  eye  on  a  pro- 
vince whidi  lay  so  conveniently  for  annexation,  and 
which  had  so  often,  by  the  influence  of  France, 
proved  a  thorn  in  its  side,  was  impatient  to  avail 
itself  of  this  opportunity  of  obtaining  possession 
of  Bavaria.  Little  opposition  was  to  be  expect- 
ed from  France,  the  young  king  (Louis  XVI.)  being 
married  to  a  sister  of  the  Emperor  Joseph ;  but  a 
very  different  conduct  was  anticipated  from  Frederick 
11.  This  warlike  sovereign,  though  now  approach- 
ing to  his  70th  year,  came  forward  in  support  of  the 
independence  of  Bavaria  with  all  his  characteristic 
decision  ;  and  though  unsupported  by  the  heir  of  the 
late  Elector,  found  means,  by  dint  of  militaiy  and  di- 
plomatic exertion,  to  induce  the  cabinet  of  Vienna 
to  desist  from  the  chief  part  of  its  ambitious  pre- 
tensions. Had  England  been  so  situated  aa  to  come 
forward  with  the  appearance  of  efficient  co-operafion, 
the  matter  would  have  been  speedily  brought  to 
issue ;  but  we  were  then  embroiled  with  our  Ameri- 
can colonies,  so  that  the  object  of  the  Prussiaa 
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court  was  not  attained  without  fortnidable  antta-  .Bnvk 
ments,  and  a  repetition  of  manoeuvres  indicative  oi 
hostilities  on  a  large  scale.  Fortunately,  however, 
the  remembrance  of  the  seven  years'  war,  the  recol- 
lection of  the  firm  stand  made  by  Prussia,  and  the 
disposition  to  resistance  evinced  by  the  smaller  courts 
of  Germany,  had  the  effect  of  producing  an  adjust- 
ment without  bloodshed.  The  particulars  of  thib  in- 
teresting episode  in  German  history,  are  given  at 
considerable  length  in  a  pamphlet  lately  published, 
under  the  title  of  MSmoire  Historique  de  la  Neffk- 
ciation  en  1778,  au  sufei  de  la  Succession  de  la  Ba^ 


viere. 


From  this  time  forward,  Bavaria  remained  in  pro* 
found  peace  until  the  French  Revolution  roused  Ger- 
many to  arms.  The  Elector,  although  pacifically  dis- 
posed, felt  it  necessary  to  join  a  cause  embraced  by 
Austria  and  England,  and  continued  to  let  his  con« 
tingent  fight  along  with  the  Imperialists,  until  the 
French  found  the  means  of  making  their  way  into 
the  interior  of  the  empire.  His  first  departure  firom 
the  alliance  took  place  in  1796  (August^,  when 
Moieau  advanced  with  a  powerful  anny  to  his  capi- 
tal, and  concluded  a  treaty  for  a  cessation  of  hosti- 
lities, at  a  moment  when  the  French  were  expected 
to  invade  the  Austrian  states  in  three  difierent  dir 
rections.  This  time,  however,  the  project  of  invadoa 
failed,  the  armies  being  too  much  divided,  and  one 
of  the  generals  (Jourdan)  being  ill  qualified  to  meet 
a  moment  of  emergency.  The  peace  of  Campo 
Formio  was  concluded  next  year  under  circumstances 
that  began  to  favour  the  influence  of  France  in 
Germany,  and  particularly  in  Bavaria.  This  peace 
lasted  hardly  two  years;  and,  in  the  second  war, 
Jourdan  advanced  once  more  (March  1799)  ^o  ex- 
perience new  defeats  at  the  hand  of  the  Austrians. 
This  army  bore  the  high-sounding  name  of  Armfe 
de  rExecution  de  TEmmrey  but  its  composition 
bore  many  marks  of  the  corrupting  influence  of 
an  interval  of  peace  and  bad  government*  Ba- 
varia remained  free  from  the  presence  of  contend* 
ing  armies  for  somewhat  more  than  a  twdvemonth, 
until  Moreau  advanced  at  the  head  of  a  much  more 
powerful  and  better  appointed  force*  His  operations 
were  crowned  by  the  decisive  victory  of  Hohenlin* 
den,  and  the  influence  of  France  over  (he  em- 
pire too  strongly  confirmed  by  the  peace  of  LuneviUe. 

It  is  from  the  date  of  that  treaty  (1801)  that  we 
are  to  look  for  the  direct  interference  of  Boniqparte 
in  the  affiurs  of  the  interior  of  the  empire,  where  the 
disunion  of  Austria  and  Prussia  paralized  every  wish 
to  assert  the  independence  of  the  Germanic  name* 
That  wish,  however,  was  not  strongly  felt  in  Bavaria, 
where  Bonaparte's  character  was  not  understood,  and 
where  the  predominant  feeling  was  a  dread  of  Aus- 
tria. An  alliance  was  accordingly  contracted  be- 
tween Bavaria  and  France;  and  when,  in  the  summer 
of  1805,  there  remained  no  farther  doubt  of  the  hos- 
tile movements  of  Austria  and  Russia,  Bonaparte 
thought  proper  to  delay  his  notice  of  war  untd  the 
Imperialists  had  passed  the  firontiers  of  his  new  ally, 
.The  consequence  of  the  disastrous  campaign  that  en- 
isued  was  the  aggrandizement  of  Bavaria  by  tlie  ces* 
sion  of  various  provinces,  particularly  Tyrol,  and  the 
devatioii  in  180(^of  the  Elector  to  the  title  of  .Kingi 


^Kamku' 


Milituy 
Eitoblisb- 
menti«  Po- 
pnlatioD, 
and  Rete- 
nne. 


B   A   V 

Tbt  subfliequeiit  resignation  of  the  rank  of  Emperor 
of  Gerrnauy  by  Francis  II.  the  formation  of  the 
Confederation  of  the  Rhine^  but,  above  all,  the  over- 
throw of  Prussia,  rendered  the  power  of  France  pa« 
ramount  throughout  the  empire,  and  enabled  her,  in 
lS09f  to  find,  even  in  a  German  force,  the  means  of 
resisting  the  efforts  of  Austria.  The  connection  of 
Bavaria  and  France,  now  farther  confirmed  by  the 
marriage  of  Bonaparte's  step-son  to  a  princess  of  the 
reigning  family,  seemed  to  rest  on  an  immoveable 
basis,  when  the  intoxication  of  success  produced  at 
last  the  memorable  march  to  Moscow,  and  made  the 
possession  of  unparalleled  power  the  cause  and  in- 
strument of  its  own  overthrow. 

The  Bavarian  force  engaged  in  the  Russian  expedi« 
lion  perished  chiefly  in  the  latter  part  of  the  retreat, 
between  the  Berezina  and  the  Niemen.  The  horror 
excited  by  »o  melancholy  an  event,  and  the  hatred 
inspired  by  Bonaparte's  tyranny  for  some  years  back, 
created  a  general  desire  in  the  Bavarians  to  make 
common  cause  with  their  countrymen  in  the  north, 
and  vindicate  the  independence  of  Germany.  The 
public,  however,  both  there  and  elsewhere,  imagined 
that  the  court  would  not  go  along  with  the  people ; 
and,  after  the  rupture  of  the  armistice  in  August 
1813,  Bavaria  stood  ostensibly  on  the  side  of  France. 
Two  months  elapsed,  before  it  was  discovered  that 
this  attitude  formed  part  of  the  plan  concerted  with 
Austria,  and  discovered  to  the  world  cmly  1^  the 
sudden  march  of  the  Bavarians  to  interrupt  Bona- 
parte's retreat  at  Hanau.  General  Wrede  com- 
manded on  that  occasion  with  great  spirit,  and  caus- 
al a  severe  loss  to  the  French ;  but  found  it  imprac- 
ticable to  arrest  the  progress  of  a  mass  which  push- 
ed on  in  close  order,  regardless  of  the  havock  made 
on  its  flanks  and  extremities. 

Bavaria  now  followed,  without  interruption,  the 
line  of  policy  concerted  with  Austria,  and  was  not 
supposed  to  waver  for  a  moment  on  the  temporary 
resumption  of  power  by  Bonaparte  when  he  landed 
from  Elba.  Her  unexpected  abandonment  of  him 
In  181 8,  is  to  He  attributed  to  a  guarantee  from 
Russia  and  Austria  that  she  would  1^  maintained  in 
the  possession  of  her  actual  acquisitions,  subject, 
however,  to  partial  changes,  of  which  the  principal 
was  the  restitution  of  Tyrol.  That  country,  pro- 
verbially poor,  was  attached  to  Austria  with  all  the 
ardour  natural  to  a  retired  and  simple  population. 
Its  relinquishment  was,  therefore,  a  slight  sacrifice 
for  Bavaria,  when  compared  with  the  fate  that  would 
liave  awaited  her  had  she  ventured,  like  Saxony,  to 
resist  the  allies.  The  proceedings  of  the  Vienna  Con- 
gress, as  well  as  the  subsequent  treaties,:  placed  Ba- 
varia on  the  footing  of  a  power  of  consequence,  con- 
firming tlie  title  of  the  King,  granting  him  a  share  of 
the  contribution-money  paid  by  France,  and  stipulat- 
ing the  support  of  a  division  of  Bavarians,  along 
with  the  other  allies,  at  the  expence  of  that  country. 

The  military  establishment  of  Bavaria  has  lately 
been  raised  to  nearly  60,000  men ;  in  peace,  it  will 
probably  be  somewhat  below  the  half.  The  popula- 
tion, including  the  late  acquisitions,  is  understood  to 
expeed  8,000,000;  the  revenue  about  L.  1,500,000 
Sterling,  Considerable  progress  has  been  made  dur- 
ing Hihe  last  half  century  in  redeeming  the  reproach 
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of  ignorance,  so  long  cast  on  the  inhabitants  of  this, 
in  common  with  the  other  southern  provinces  of  Grer- 
many ;  for  it  must  be  confessed,  that  ail  that  we  had 
od^asion  to  lament  in  regard  to  the  backwardness  of 
education  and  knowledge  in  our  account  of  Austria, 
is  applicable  to  Bavaria.  The  misfortune  of  both 
countries  has  been  a  bigoted  and  ignorant  priesthood, 
who,  not  content  with  absorbing  in  their  own  hands  a 
very  valuable  portion  of  the  lands  of  the  country,  have 
all  along  insisted  on  the  expulsion  of  the  Protestants, 
and  on  the  observance  of  the  endless  holidays  and  ab- 
surd usages  which  impede  the  progress  of  industry  a- 
mong  their  followers.  Hence,  a  general  habit  of  indo- 
lence, and  miserable  backwardness  in  agriculture;  and, 
in  point  of  learning,  a  complete  contrast  to  the  north« 
em  part  of  Germany.  It  would  be  wrong,  howi^ver, 
to  carry  this  unpleasant  picture  so  far  as  to  represent 
the  present  generation  as  worse  than  their  ancLstors, 
or  the  population  as  in  a  state  oV  diminutioD.  On 
the  contrary,  Munich  hopes  ere  long  to  rank  among 
the  literary  cities  of  Germany  ;  but  ages  will  be  re- 
quired to  bring  the  population  on  a  level  with  their 
northern  neighbours. 

Bavaria,  like  Austria  and  the  rest  of  Germany, 
has,  all  along,  had  the  semblance  of  a  representative 
government,  composed  of  prelates,  noblesse,  and  de- 
puties from  the  towns.  Munich  is  their  place  of 
assemblage ;  but  they  have  met  very  seldom  for  a 
long  time  past*  That  city  contains  a  populatiop  of 
between  40,000  and  50,000  inhabitants,  and  is  one 
of  the  handsomest  towns  in  Germany. 

As  to  soil,  Bavaria  is  mountainous  and  woody  to- 
wards the  south ;  the  ground  rising  in  the  direction 
of  the  Alps,  and  containing  a  number  of  lakes  and 
marshes,  with  little  that  has  as  yet  been  brought 
under  tillage.  To  the  northward  are  plains,  exten- 
sive and  rich,  until  we  reach  the  Palatinate,  which 
is,  in  great  part,  mountainous  and  woody.  The  word 
Palatinate  being  ambiguous,  it  may  be  well  to  ob- 
serve that  the  Palatinate,  properly  called  Bavarian^ 
lies  to  the  north  of  the  Danube,  and  has  Amberg  for 
its  capital.  But  the  Rhenish  Palatinate  belonged 
likewise,  until  recent  exchanges,  to  the  dominions  of 
this  house,  the  late  Elector  of  Bavaria  having  been 
originally  a  member  of  the  Imperial  Diet,  in  the  ca- 
pacity of  Elector  Palatine,  and  having,  by  his  suc- 
cession to  the  government  of  Bavaria,  combined  the 
possessions  of  the  two  houses.  His  chief  error  was, 
like  that  of  his  neighbour,  the  Emperor  Joseph,  a 
desire  to  introduce  improvements  without  making 
sufficient  allowance  for  the  ignorance  of  his  subjects. 
He  abolished  the  monastic  orders  in  parts  of  his  do- 
minions, which  were  by  no  means  ripe  for  such  a 
change.  A  great  deal  has  been  said  about  the  ma- 
sonic and  other  secret  societies  formed  in  this  coun- 
try, at  the  time  of  the  French  Revolution,  and  com- 
bining, as  was  pretended,  their  efforts  with  similar 
societies  in  Prussia,  for  the  purpose  of  shaking  the 
established  government.  These  rumours,  we  are  in- 
clined to  think,  had  but  slender  foundadon,  there 
being  very  little  in  the  condition  of  Bavaria  to  afford  a 
promise  of  success  to  so  strange  a  project.  The 
present  King  succeeded  to  the  Electorate  in  1799; 
he  was  formerly  Duke  of  Deuxponts,  and  cousin  of 
the  preceding  Elector.  (dd.) 
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^y^?L  ^  BAYEN  (P«TBfc),  A  celebrated  chemist,  member 
of  the  loi^titute  of  France,  was  bom  In  1725,  at 
Chidotis  sur  Marne.  He  showed  a  great  inclina- 
tion to  study,  and  was  sent  by  his  parents  to  school 
at  Troyes,  where  he  went  through  a  course  of  clas- 
aical  education  with  success. 

The  bent  of  his  disposition  was  to  physical  science. 
He  went  to  Pieu-is  in  1749,  and  became  the  pupil  and 
friend  of  an  eminent  druggist.  In  this  situation,  he 
acquired  a  complete  knowledge  of  the  profession ; 
and  before  the  age  of  thirty,  he  was  appointed  chief 
upothecary  to  the  French  army  in  Germany,  in  the 
seven  years'  war,  a  situation  which  he  filled  with  in- 
dustry, intelligence,  and  integrity. 

After  the  conclusion  of  peace,  he  returned  to 
Paris.  The  French  government  had  employed  Rou- 
elle  to  name  chemists  for  the  purpose  of  analysing 
the  mineral  waters  which  are  found  in  different  parts 
at  Prance,  and  had  allotted  funds  for  this  purpose. 
One  of  the  chemists  named  was  Bayen,  and  be  em- 
ployed himself  ardently  in  these  analysed  for  seveml 
years.  His  analysis  of  the  waters  of  Bar%e  and  of 
Bagneres  de  Luchon  are  published ;  and  besides  the 
detail  of  accurate  and  well^contrived  chen^ical  pro- 
cesses, they  contain  matter  interesting  to  the  medi- 
cal m^,  to  the  naturalist,  and  even  to  the  general 
reader.  He  resided  at  the  above-named  baths  in 
the  Pyren^s,  whilst  he  was  employed  in  analyzing 
the  waters.  The  project  of  the  French  government 
was  not  carried  farther  than  the  analysis  of  these 
waters,  so  that  the  public  employment  of  Bayen  now 
ceased. 

He  returned  to  Paris,  and  made  the  analysis  of 
different  minerals  which  he  had  collected,  chiefly  dur- 
ing his  residence  in  the  Alpine  r^ion  of  the  Pyrenees ; 
amongst  them  is  the  marble  of  Campan,  of  Which 
there  are  two  varieties,  the  red  and  the  green.  These 
are  brought  from  that  country  to  Fetrn,  where  they 
make  a  distinguished  figure  in  ornamental  architec- 
ture, as  may  be  seen  in  the  columns  of  the  palace  of 
Great  Trianon,  in  the  interior  of  the  church  of  St 
Sulpice,  and  in  other  great  buildings.  These  analyses 
are  published  in  the  MSmoires  presentSs  i  VAcademie 
par  divers  Sjivansy  commonly  called  M^moires  det 
Savans  Etrangers. 

He  made  most  accurate  experiments  on  the  oxides 
of  mercury,  to  show  that  oxidation  arises  from  the 
absorption  of  a  portion  of  the  atmospheric  air,  and 
that  the  existence  of  the  phlogiston  of  Stahl  could 
not  be  proved.  Lavoisier  was  present  when  the  ac- 
count oiP  these  experiments  was  read,  and  was  em- 
ployed at  the  same  time  in  examining  the  metallic 
oxides,  and  it  was  Lavoisier  that  brought  the  subject 
into  a  clearer  light,  and  demonstrated  the  nature  of 
oxygen,  and  the  composition  of  the  atmosphere. 

Bayen  published  an  analysis  of  tin  and  pewter. 
In  consequence  of  the  writings  of  some  German 
chemists,  fears  had  arisen  amongst  the  public,  that 
the  UKC  of  these  metals  in  culinary  vessels  was  per- 
Bicious.  Bayen  showed  that  those  fears  were  without 
any  ground,  if  the  pewter  be  of  the  legal  standard, 
and  be  not  fraudulentiy  mixi*d  with  too  great  a  por- 
tion of  lead. 

His  moiie  of  analyzing  minerals  required  a  long 
time ;  he  exposed  the  mmeraJ.  without  being  reda* 
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ced  to  powder,  to  the  action  of  sulpliuric  add  ol  die    Bi^ 
temperature  of  the  atmosphere;  after  this  action  bad        I 
continued  fbr  a  length  of  time,  he  got  by  lixiviation  '^•«*«'** 
tl»  sulphates  formed  by  the  combination  of  the  add,  ""^^^^^^^ 
with  the  diflSerent  component  elements  of  the  stoM. 
He  did  not  make  use  of  the  tritunrtion  of  the  stone 
to  an  impalpri>ie  powder,  nor  its  fusion  with  caustic 
potash,  which  facihtate  the  subsequent  action  of 
acids,  and  which  ate  used  with  so  much  advantage 
in  the  processes  of  modem  chemists.    The  account 
he  has  published  of  his  analysis  will,  nevertheless,  be 
uMtructive  to  the  chemical  student,  although  the  e)i- 
celleat  and  expeditious  methods  of  Klaproth  and 
Vauquelin  are  those  that  should  be  followed  in  prac- 
tice. 

He  enjoyed  good  health  till  sixty,  and  died  at  th« 
age  of  seventy-six,  in  the  ye«r  l«01.  He  was  a  man 
ol' sound  judgment,  of  strict  integrity,  ami  acquaini- 
ed  with  several  other  branches  of  knowledge  be- 
sides that  which  he  particularly  caJtivaled  There  h 
a  collection  of  his  works,  entitled,  Onuscmies  Chi- 
mifues,  179«,  2  vds.  8vo.  (y  ) 

BAZEEGURS,  a  tribe  of  Indians,  itihabkfag '^. 
ferent  parts  of  the  peninsala  of  Hindoetan.    The  ap- 
pearance and  manners  of  mankind  afe  so  much  diver* 
aified  in  the  various  countries  where  they  dwell,  thai 
aniniated  controversies  have  been  excited,  whether  alt 
have  had  a  common  origin ;  or  whether  they  hatt 
sprung  frnoi  Protoplasts,  whose  coofbrroation,  at  the 
begtnmng  of  the  world,  was  dissimilar.    Some  main* 
tain,  that,  in  consequence  of  the  Cbanges  produced 
by  situation,  climate,  and  circiimstances,  the  pre<» 
sent  generations  ioay  possibly  exhibit  figures  and 
proportions   altogether  different    from    tho^    that 
di^ingttished  their   ancestors   thousands   of  y«a» 
ago;  while  others  hold  that  no  such  diftrences 
oouid  appear,  unleoi  they  had  actually  formed  a 
part  of  the  original  conformation  of  a  race.    The 
partisans  of  either  theory  have  appealed  to  that 
uniformity  of  features  and  costoms  known  to  be 
continued  among  trflies,  who  preaerve  their  own  de- 
scent pure  and  unmixed  with  others,  of  which  the 
Jews  constitute  a  striking  example ;  and  a  case  some* 
thing  similar,  though  not  equally  prominent,  is  that 
of  the  Bazeegurs.     This  class  of  people  is  recog- 
nised by  several  appellations,  as  Baaeegim,  Pancti- 
peree,  Kunjura,  or  Nute;  they  follow  a  mode  of 
life,  distmguishmg  them  from  the  Hindoos,  among 
whom  they  dwell ;  they  also  abstain  from  intermix- 
ing their  fauiilies  with  theas,  and  from  any  inter- 
course by  which  they  can  be  united.    The  name 
Bazeegur  is  said  to  signiiy  a  juggler ;  some  etymo- 
logists find  a  probable  derivatioD  of  conjuror  f¥o» 
KuDJura,  which  might  certainly  find  a  corroboratioft 
from  the  similarity  of  professions.    In  India,  they  are 
dispersed  throughout  the  whole  country,  partly  in 
wandering  tribes,  partly  adhering  to  fixed  residences, 
but  the  greater  proportion  lead  a  nomadic  life. 

The  Baaeegurs  are  divided  into  seven  casts.  Charee,  Bhm. 
Athbhyeea,  Bynsa,  Purbuttee,  Kalkoor,  l>orktnee, 
and  Gurgwar ;  but  are  the  same  people,  intermarry* 
ing  as  such,  and  avoiding  alliances  with  other  tribes. 
According  to^titeir  own  traditions,  they  (i^scend  ftwn 
four  brothers,  who,  finding  it  difficult  to  provide  fbr 
their  numerous  foliowers,  resolved  to  sepaimte,  and 
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to  direct  their  course  respectively  to  each  quarter  of 
the  world  ;  in  consequence  of  which»  one  of  them, 
named  Sa,  arrived  in  Bengal  from  Gazeepour  or  Al- 
lahabad. He  took  up  his  abode  at  Hoogly,  and 
having  governed  his  tribe  peaceably  during  many 
years,  died  at  Uacourpoor^  whither  his  posterity  still 
repair  to  o£fer  up  their  prayers  to  his  manes.  Sa  left 
three  sons  who  succeeded  each  other,  and  the  suc- 
cesaion  having  afterwards  regularly  passed  through 
several  generations,  at  length  devolved  to  Mun* 
bhungee»  about  fifteen  m  twenty  yean  ago.  At  the 
same  time,  some  of  the  casts  considered  a  womam 
called  Toota  as  the  chief  of  the  whole;  but  the ' 
power  ascHbed  to  the  chief  seems  merely  notninal, 
searcdy  amounting  to  restraint,  and  not  at  all  to  co- 
ercion. Munbhungee  only  resisted  the  entrance  of 
any  of  the  peopie,  acknowledging  the  superiority  of 
Toota,  to  seek  a  livelihood  in  the  territory  occupied 
by  his  own  sect ;  and  the  latter  were  under  the  same 
prohibition'  with  respect  to  the  places  frequented  by 
her  and  her  dependents.  Besides  those  who  are 
lanted  into  sets  or  casts,  there  are  individuals  who 
wander  about  eadearouring^to  gain  a  precarious  live- 
lihood. 

It  is  not  evMenti  although  the  Bazeegurs  are 
certaioly  distit^utsfaed  by  their  manners  and  cus- 
toms ftom  the  nathres  of  Hhidostan,  that  their  fea- 
tures diacrirakiate  them  as  a  separate  race.  Some 
of  their  women  are  reputed  to  be  very  beautiful, 
and  are  thence  sought  after  in  those  temporary 
allianees  common  in  &c  East.  The  manners  of  the 
Panchperee  are  somewhat  different  from  those  of 
the  Baaeegurs ;  and  some  of  the  sects  are  more  chri- 
fiaed  than  others.  It  has  already  been  observed,  that 
they  are  not  in  the  exclusive  occupation  of  any  dis- 
tifet  in  particular,  but  their  villages  or  respective 
quarters  are  found  in  the  same  peaces  as  those  of 
Uie  Hindoos  or  British  settlers.  The  Panchperee 
form  neat  little  encampments  in  the  upper  provinces ; 
their  huts  are  sraall  and  regular,  and  each  is  sur- 
rounded by  a  tfmall  indosi^e  or  court-jrard,  gene* 
rally  dtsposed  in  such  a  manner  that  the  whole  ham* 
let,  formed  of  portaUe  matting,  obtains  a  kind  of 
circumvallation  by  means  of  di«D. 

The  Baieegurs,  more  especially  distingnidied  by 
that  name,  are  the  most  civilized  of  thp  whde ;  they 
are  Mahometans  in  food,  apparel,  ilnd  religion.  The 
Panchperee  profess  no  system  of  faith  in  prefer- 
earce,  adopting  that  of  any  village  indiierently,  wh^ 
thcar  their  wandk-rings  may  gm&  them.  Some  tra* 
verse  the  country  m  Mahometan  Fakeen,  and  live 
on  the  ill  directed  bounty  of  devotees ;  and  a  parti- 
cular associatton  among  them,  of  bad  n*pute  or  sIn 
ject  superstition,  has  been  accused  of  sacrificing  hu-^ 
man  victinos.  Notwithstanding  their  ignorance  of  the 
established  religions,  they  seem  to  vem^rate  a  leraale- 
deity,  Kali,  probahly  the  sanguinary  goddess  of  the 
Hindoos,  and  may  perhaps  in  this  way  seek  to  pur-^ 
chase  her  protection.  The  Bazeegurs  are  circum- 
cised, and  have  priests  to  officiate  at  their  raarrii^es 
and  flmerals,  but  their  knowledge  of  the  prophet  Ma- 
homet i$  very  imperfect,  for  they  can  gj;ve  little  ac- 
count of  him,  except  that  be  was  a  si^Snt.  They 
Mem  to  ackaeirledge  an  omnqp)toBit  beings  and  con- 
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ceive  that  M  nature  is  animated  by  one  universal  Bazeeaon. 
spirit,  which  the  soul,  as  being  part  of  it,  will  rejoin  "^"^"^^^^ 
after  death.     At  the  birth  of  their  children,  some 
Bramin,  supposed  an  adept  in  astrology,  is  called  in 
to  aid  them  in  choosing  a  propitious  name» 

Among  the  Panchperee,  the  marriage  ceremony  Irfannem 
is  commenced  by  the  bridegroom  repairing  to  the  hut 
of  his  elect,  and  calling  aloud  for  her  to  be  delivered 
to  him.     A  near  relation,  guarding  the  door,  resists 
his  entrance,  and  rudely  pushes'  him  away,  while  he 
is  the  object  of  taunts  and  jocularity;  but  when  his 
patience  is  supposed  to  have  been  sufficiently  put 
to  the  test,  the  bride  is  brought  out.     Both  receive 
an  exhortation  from  the  priest  to  practise  mutual 
kindness,  and  the  bridegroom,  marking  the  bride's 
face  with  ochre,  declares  her  his  wedded  wife,  and 
she,  on  her  part,  does  the  same  in  return.    The 
little  fingers  of  their  hands  are  now  joined,  and  a 
scene  q(  merriment,  from  which  the  bride  alone  is- 
exempted,  commences.     But  this  consists  chiefly  in 
the  progress  to  intoxication,  for  all  these  people  are 
addicted  to  the  most  immoderate  use  of  spirits ;  and 
afker  copious  libations,  a  cavalcade,  formed  of  the 
two  parties,  whose  little  fingers  are  again  joined, 
their  parents  and  friends,  departs  for  the  hut  of  the 
bridegroom.     Before  the  door  ther6  are  some  enig- 
matical ceremonies  performed ;  the  mother  ot  the 
bridegroom  advances  with  a  sieve  containing  rice, 
paint,  ana  grass,  with  which  the  foreheads  of  the 
couple  are  touched,  after  being  waved  around  them; 
and  the  bride  is  led  into  the  house,  before  which 
there  stands  a  small  fresh  branch  of  the  mangoe  tree 
in  an  earthen  pot  of  .water.     The  meaning  of  these 
ceremonies  is  not  well  understood ;  but  it  is  to  be 
observed,  that  the  origin  of  most  of  the  customs  of 
the  modem  races  of  mankind,  are .  lost  in  the  dark- 
neas  of  antiquity.     Some  of  the  peasantry  in  Britain 
have  various  ceremonies  both  at  marriages  and  fune- 
ralsr— such  as  breaking  a  cake  above  the  head  of  the 
bride,  or  strewing  flowers  on  the  bier  of  one  deceas-^ 
ed,  which  have  d^cended  from  remote  ages,  and  arose 
froBs  sources  at  this  day  unknown.   When  these  cere- 
monies are  completed  among  the  Bazeegurs,  a  new 
scene  of  mirth  is  resumed ;  and  towards  evening,  for 
the  whole  day  from  the  breaking  of  dawn  is  thus  oc- 
cupied, the  Mde  is  conducted  to  her  own  hut,  when-, 
those  who  are  able  retire ;  but  the  majority,  and  in. 
general  thd  bridegroom  among  them,  pass  the  night 
in  a  state  of  insensibility  on  the  neighbouring  plain. 

From  the  eariiest  period  they  are  accustomed  to 
intoxicating  draughts;  even  infants  of  five  or  six 
months  old  are  supplied  with  spirits,  though  their 
raot()ers  suckle  them  during  five  or  six  years ;  and  it 
is  not  uncommon  to  observe  several  children  of  dif* 
ferent  ages  l)anging  on  their  mother,  and  struggling 
to  extract  their  scanty  portion  of  nourishment,  which 
is  gradually  diminished  by  her  own  insatiable  propen- 
sities to  the  same  beverage.  Many  of  the  sects  are 
very  indiscriminate  in  food ;  scarce  any  thing  is  re-* 
jected ;  dead  horses,  jackals,  and  bullocks,  are  alike 
acceptable ;  and  it  has  been  suspected  that  they  can 
even  enjoy  a  repast  of  human  flesh.  However,  thia 
fiict  is  not  authenticated,  and  if  analogical  reai»6ning 
may  be  admitted  herci  we  should  be  inclined  te- 
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Bazf'p^rs.  deny  it,  because  there  is  no  proof  that  any  tribe, 
however  savage,  is  addicted,  to  anthropophagy,  if 
dwelling  among  a  more  civilized  people. 

The  chief  occupation  of  the  Bazcegurs  seems  to 
consist  in  feats  of  address  and  agility  to  amuse  the 
public,  in  which  both  males  and  females  are  equally 
skilful.     The  former  are  extremely  athletic,  and 
the  women  are  taught  dancing,  which,  instead  of 
the  graceful  motions  seen  in  the  north,  there  con- 
sists principally  in  a  display  of  lascivious  gestures. 
Most,  if  not  all,  the  men  are  jugglers,  tumblers,  and 
actorsy  in  which  they  are  very  adroit.     The  people 
of  each  set,  or  dramatis  personse,  are  hired  out  by  a 
sirdar,  or  manager  of  a  company,  for  a  definite  pe- 
riod, generally  one  year,  afler  which  they  are  at 
liberty  to  join  any  other  party.     But  no  person  can 
establish  a  set  of  actors  without  permission  from  the 
Nardar  Boutah,  a  chief  of  the  Bazeeeurs,  who  receives 
a  proportion  of  the  profits*  and  a  tribute  or  tax  from 
each  female,  somewhat  analogous  to  what  was  called 
milk-money,  a  revenue  levied  by  the  Holy  See  from 
licences  to  prostitutes.     On  the  return  of  a  party 
from  an  excursion,  this  money  is  paid  to  the  Nar- 
dar Boutah,  who  convenes  his  people,  and  they 
continue    feasting   until    the    whole    is   expended. 
Should  any  of  the  managers  be  suspected  of  giv- 
ing an  unfair  account  of  his  profits,  a  court  is  as- 
sembled, where  the  accused  must  undergo  the  or- 
deal of  applying  his  tongue  to  a  piece  of  red-hot 
iron,    n  thus  appears  that  these  tribes  have  a  kind 
of  civil  government  among  themselves ;  that  each 
of  five  sets,  at  Calcutta  at  least,  has  a  sirdar  or 
ruler,  and  that  the  whole  are  subject  to  the  Nardar 
Boutah.      These  sirdars  and  the  chief  apparently 
constitute  a  court  for  the  trial  of  infringement  of 
their  regulations,  which  may  be  followed  by  pu- 
nishment.   Thus  if,  on  application  of  the  red-hot 
iron,  the  suspected  manager  be  burnt,  he  is  declared 
cuilty  of  a  fraud,  which  is  expiated  by  a  Qne,  and,  if 
It  be  an  aggravated  ofence,  by  the  additional  punish- 
ment of  having  his  nose  rubbed  on  the  grouna.    The 
same  penalty  is  Attached  to  disclosures  to  strangers 
of  matters  which  it  is  die  interest  of  the  tribe  to  con- 
ceal.   The  fine  is  generally  converted  to  liquor ;  but 
should  the  offender  be  either  unable  or  unwilling 
to  discharge  it  immediately,  he  is  banished  from  all 
society  ;  or  he  is  universally  execrated,  and  even  his 
wife  and  children  avoid  him.     He  soon  finds  com- 
pliance indispensable,  and  although  the  Bazeegurs 
pique  themselves  on  their  honesty,  it  is  conjectured 
that  on  such  occasions  they  do  not  entertain  many 
scruples  in  acquiring  what  is  so  essential  to  avert  the 
indignation  of  their  fellows.     The  mulct  being  paid, 
is  converted  to  tlie  general  behoof,  and  afibrds  a  new 
opportunity  for  gratifying  the  strong  propensities  im- 
planted in  these  people  for  ardent  liquors.     All  dif- 
ferences among  this  set  are  the  subject  of  reference 
either  to  SLputic/ieat  or  a  general  assembly;  but,  be- 
fore commencing  the  business,  both  plaintiff  and  de- 
fendant must  provide  a  quantity  of  spirits  propor- 
tioned to  the  importance  of  the  case.     The  party 
non-suited  ultimately  bears  the  whole  expence,  and 
the  assembly  is  regaled  with  the  beverag^e  produced 
by  the  litigants. 
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Sbme  of  the  Bazeegurs  are  owners  ofiand,  which 
they  entertain  a  great  desire  to  obtain,  but  they  are 
never  cultivators.  They  are  collected*  as  already 
observed,  into  various  associations  in  different  parts 
of  India.  The  dancing  girls*  however,  have  no  re- 
gular and  settled  habitations ;  they  dwell  merely  in 
temporary  huts,  erected  near  the  place  of  their  ex- 
hibitions. The  duration  of  their  hves  is  supposed  to 
be  much  abridged  by  the  course  of  life  which  they 
lead,  particularly  from  the  violent  exercises  practised 
from  early  youth*  and  habitual  indulgence  in  iiitoxi« 
eating  draughts.  Both  males  and  females  undergo 
such  a  regular  progress  of  debauchery*  that  few  live 
beyond  forty,  and  many  do  not  attain  their  thirtieth 
year.  But*  from  the  pursuits  of  the  females  bdng 
productive  to  their  parents,  their  marriages  are  de- 
terred to  a  later  period  than  is  usual  in  India.  There 
prostitution  is  free  from  that  odium  and  contempt 
which  it  incurs  in  Europe*  and  those  females  who 
are  considered  so  unfortunate  and  depraved  by  na, 
are  under  the  special  protection  of  the  laws.  The 
female  Baxeegurs  who  are  taught  singing  and  dancing 
only,  are  under  no  greateir  personal  restraint  than  the 
common  dancing  girls  of  Hmdostan ;  but  the  chastity 
of  those  whose  particular  department  is  tumbling*  is 
strictly  enjoined  until  their  place  be  supplied  by 
others  more  youthful.  When  this  substitution  comes^ 
they  join  the  companies  of  dancers  alone;  and  the 
men,  though  quite  aware  of  their  incontinence*  do  not 
scruple  to  select  wives  from  aiuong  them.  But*  after 
marriage,  a  total  change  of  conduct  is  expected*  and 
it  is  said  that  such  expectations  are  conunonly  real- 
ized. Nevertheless*  among  the  Pancbperee*  the  fide* 
lity  of  tliose  emplcqred  in  difierent  Yocations  in  the 
towns  becomes  suspected,  if  they  have  not  returned 
to  their  homes  when  the  cry  of  the  jackal  is  heard» 
and  their  husbands  are  by  no  means  disposed  to  over* 
look  the  o£Rence.  It  does  not  appear,  however,  that 
they  have  either  the  power  or  the  inclination  o£  the 
Hindoos,  who  sometimes,  in  such  cases,  decoy  their 
own  daughters  to  a  lonely  place  for  the  purpose  of 
perpetrating  a  barbarous  murder  on  them,  as  the 
punishment  of  their  indiscretion.  The  Bazeegur  pa* 
rents  and  husbands  are  content  with  slighter  expia- 
tions ;  but  if  the  paramour  be  not  of  their  own  par* 
ticular  cast,  the  incontinence  of  the  female  is  judged 
a  much  more  grievous  fault. 

The  females  now  alluded  to  are  those  who  do 
not  attend  the  juggling  exhibitions  of  the  men* 
or  their  feats  of  activity ;  they  practise  physic,  cap- 
ping, and  perform  a  kind  of  tattowmg  on  the  akin  of 
the  Hindoos  of  their  own  sex,  called  Godna.  As 
the  men,  besides  their  usual  occupations,  collect  me- 
dicinal herbs,  and  a  certain  bud,  the  latter  is  dried* 
and  the  former  prepared  by  their  wives  as  curatives* 
especially  of  the  complaints  of  their  own  sex  :  thus 
they  find  employment  in  the  towns*  in  such  vo- 
cations, or  by  the  sale  of  trinkets,  though  both 
afibrd  but  a  precarious  subsistence.  Some  tribes  al- 
so exhibit  wild  beasts  to  the  vulgar,  or  offer  mats 
fabricated  by  themselves  for  sale*  Before  the  esta- 
blislmient  of  the  British  government  in  Bengal,  the 
Bazeegurs  were  subject  to  the  arbitrary  exactions  of 
a  t^xngath^rer  whoin  they  greatly  dreadedi  and.  the 
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has  proved  a  considerable  impediment  to  inrestigat- 
ing  their  manners  and  customs. 

A  general  coincidence  in  the  mode  of  life^  the  vo- 
cations, manners,  and  language  of  all  the  different 
sects  of  these  •people,  determine  them  as  belonging 
to  the  same  race.  The  distinctions  seen  among  them 
are  too  trivial  to  admit  of  their  being  considered  of 
separate  and  independent  origin.  They  are  different 
from  all  the  other  tribes  dispersed  throughout  Hin- 
dostan ;  and  have  two  dialects  also  peculiar  to  them- 
selves, the  one  most  probably  a  jargon,  which  is 
spoken  only  among  the  public  performers;  the  other, 
in  common  use,  among  the  whole.  The  Bazeegurs 
are  supposed  to  present  many  features  analogSUs  to 
the  Gipsies  scattered  over  Europe  and  Asia,  where 
they  subsist  as  a  distinct  race  from  all  the  other  inha- 
bitants of  the  countries  frequented  by  them.  Both 
.  the  Baaeegurs  and  Gipsies  have  a  chief  or  king ;  each 
has  a  peculiar  language,  bearing  some  reciprocal 
analogy,  and  different  from  that  of  the  people  among 
whom  they  restde,  and  this  analogy  is  so  decideo, 
that  it  is  difficult  to  deny,  that  with  both  it  has  had 
a  common  origin.  In  India,  and  in  Europe,  they 
are  equallv  an  itinerant  race ;  their  pursuits,  in  so 
far  as  modified  by  the  manners  of  countries  distant 
from  each  other,  are  alike;  for  the  discrepancies  they 
exhibit,  may  reasonably  be  ascribed  to  an  insen- 
sible acquisition  of  the  habits  of  those  near  whom 
the  various  bribes  of  mankind  dwell.  They  are 
equally  indifferent  as>to  the  quality  of  the  food  serv- 
ing for  their  subsistence;  and  equally  ignorant  of 
systematic  religious  principles.  All  preserve  tilie 
strictest  adherence  to  their  own  sect^  and  sedulously 
abstain  from  intermixtures  or  intermarriages  with 
those  of  every  nation ;  and  where  infringements  of 
these  rules  are  seoi,  they  are  to  be  ascribed  more 
to  necessity  than  inclination.  Another  resemblance, 
which  has  probably  been  lost  in  the  lapse  of  time,  is 
supposed  to  consist  in  the  three-strinffed  viol,  intro- 
duced into  Europe  by  the  jugglers  of  the  thirteenth 
centuiy,  which  is  exactly  similar  to  the  instrument 
now  used  in  Hihdostan*  Separate  and  disjoined, 
these  analc^ies  may  not  carry  conviction  of  the 
identity  of  £e  European  Gipsies  with  the  Indian  Ba- 
aeegurs, but,  on  uniting  and  combining  the  whole,  it 
does  not  seem  unlikely,  that  if  Asia  is  their  original 
country,  or  if  they  have  found  their  way  from  Egypt 
to  India,  they  may  also  have  emigrated  fiurther  at  a 
period  of  remote  antiquity,  and  reached  the  boun- 
daries of  Europe,  (s.) 

BEATTIE  (James,  LL.D.),  a  distinguished  mo- 
ralist and  poet,  was  bom  on  the  25th  October  1735, 
at  Laurencekirk,  then  an  obscure  hamlet,  in  the 
county  of  Kincardine  in  ScoUand ;  near  which  place 
his  father  rented  a  small  farm.  He  received  his 
early  education  at  the  common  school  of  the  parish ; 
of  which  it  is  recorded,  that  Ruddiman  had  been 
teacher  in  it  about  forty  years  before.  His  ac- 
quirements are  said  to  have  been  interrupted  at 
this  time  by  want  of  books ;  a  difficulty  which  has 
excited  commiseration  in  more  instances  than  that 
of  Beattie,  but  which  is  so  little  able  to  control 
natural  genius,  that  it  seems  almost  an  incitement 
to  its  cgiertions;  as  ''fdl  impedinaents  in  fancy's 


course  are  motives  tp  more  fancy."    He  first  became    Beattie. 
acquainted  with  English  versification  through  Ogil- 
by*s  translation  of  Virgil. 

By  their  father's  death  he  had  been  thrown,  while 
yet  of  tender  age,  on  the  care  of  his  elder  brother, 
David  Beattie;  who,  observing  his  natural  endow- 
ments,  afforded  him,  notwithstanding  his  own  limited 
means,  every  aid  in  his  power  towards  a  liberal  edu- 
cation; and  in  the  year  1749,  placed  him  at  Ma- 
rischal  College,  Aberdeen ;  where  he  soon  after- 
wards obtained  a  bursary,  or  exhibition.  Here  he 
had  the  advantage  of  pursuing  his  studies  under 
Dr  Thomas  Blackwell,  author  of  the  Life  of  Ho* 
mer,  Dr  Gerard,  and  other  eminent  men.  In  ad- 
dition to  his  academical  course,  he  began  at  this 
time  to  instruct  himself  in  the  Italian  language; 
and  appears  to  have  had  a  strong  predilection  for 
Metastasio. 

In  1753,  he  was  appointed  schoolmaster  of  Fordun^ 
a  small  village  at  the  foot  of  the  Grampian  moun- 
.  tains,  where  he  likewise  performed  the  duty  of  pre- 
centor, or  parish  clerk,  usually  attached  to  that  of- 
fice in  Scotland.  Here  he  indulged  the  propensities 
of  the  youthful  poet,  and  frequently  wandered  during 
a  whole  night  in  the  fields,  chewing  '<  the  food  of 
sweet  and  bitter  fancy ;"  and  it  was  from  a  height 
in  this  neighbourhood  that  his  eye  first  caught  a 
glimpse  of  the  ocean.  From  tlie  scenery  of  this 
secluded  spot,  he  appears  to  have  derived,  as  might 
be  expected,  many  of  those  images  which  he  after- 
wards transferred  into  his  poetical  compositions ; 
and,  certainly,  no  exertion  of  the  inventive  powers 
can  furnish  representations  equal  to  these  immediate 
copies  from  nature.  Such  is  that  picture  in  the 
small  poem,  which  he  calls  Retirement. 

m 

*'  Thy  ftlmdes,  thy  tileiict**  now  be  mine, 
Thy  charms  my  only  tlienie ; 
My  faniint  the  hollow  cliff,  whose  phie 
Waves  o*t.t  the  fioomy  strewn ; 
Whence  thr  scared  owl  on  ptoions  gray 
Brvska  from  the  ni!>tiiug  troughs, 
And  down  the  lone  tule  taiU  awaif 
To  more  profound  repo*e,^* 

Such  also,  amon^  many  others  in  the  Minstrel,  are 
those  beautiful  pictures  contained  in  the  20th  and 
21st  stanzas  of  the  first  canto. 

In  this  recluse  place,  Beattie  was  discovered  and 
noticed  by  Mr  Garden,  afterwards  Lord  Gardens- 
town,  then  Sheriff  of  the  county,  and  by  Lord  Mop- 
boddo.  In  I757»  he  became  a  candidate  for  the  si- 
tuation of  usher  in  the  Grammar-school  of  Aberr 
deen.  He  was  at  this  time  foiled  in  the  competi* 
tion ;  but,  next  year,  on  occasion  of  a  new  vacancy, 
be  was  requested  to  accept  the  office.  Lastly,  he 
was  removed,  in  176O,  to  Uie  Professorship  of  Moral 
Philosophy  and  Logic  in  the  Marischal  College.  Here 
he  passed  the  remainder  of  his  life,  occupied  in  the 
zealous  discharge  of  his  professioiud  duties,  and  in 
literary  pursuits.  Here,  too,  he  possessed  all  the  ad- 
vantages of  a  congenial  society,  in  the  company  of 
Dr  George  Campbell,  Dr  Reid,  Dr  Gerard,  and 
other  men  of  genius  and  learning,  who  then  adorned 
the  university  of  Aberdeen. 

His  first  publication  was  a  small  collection^  entitled 
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Beatde.  Original  Poems  (fnd  TranslaHons,  whidi  wm  {muted 
"'^''^■^iii  1760  or  1761.  Of  many  ot  the  pieces  contained 
in  this  little  volume  he  was  afterwards  ashamed ;  and 
not  only  omitted  them  in  the  subsequent  selections 
which  he  published,  but  endeavoured,  as  far  as  po$- 
sible,  to  obliterate  all  traces  and  recollection  of  them. 
Of  these  lesser  pieces,  The  Hermit  is  best  known  1 
andy  though  it  cannot  be  considered  as  a  finished 
composition,  is  full  of  pathos  and  beauty.  In  The ' 
Battle  of  the  Pigmies  and  Cranes^  translated  from  the 
Latin  of  Addison,  he  has  displayed  a  greater  com- 
mand of  terse  and  happy  expression  than  in  most  of 
his  original  pieces, 

Mr  Beattie  was  married,  in  1 767,  to  Miss  Mary 
Dun,  daughter  of  Dr  James  Dun,  rector  of  the  Gram- 
mar-school at  Aberdeen.  This  connection,  at  first 
every  way  auspicious  for  his  happiness,  proved,  in 
the  sequel,  a  source  of  the  deepest  distress.  For,  in 
the  course  of  a  few  years,  Mrs  Beattie,  whose  mother 
had  laboured  under  a  similar  malady,  showed  une- 
quivocal symptoms  of  mental  disorder,  which  termi- 
nated in  a  state  of  confirmed  insanity. 

In  the  year  1770,  Mr  Beattie  published  his  Essay 
on  the  Nature  and  Immutability  of  Truth,  in  opposi- 
tion to  Sophistry  and  Scepticism,  His  design  was,  to 
**  prove  the  universality  and  immutability  of  moral 
sentiment  f  and  his  motives  for  the  undertaking  are 
sufficiently  evident  from  the  title  which  he  has  pre- 
fixed to  the  book.  *  He  appears  to  have  been  parti- 
cularly encouraged  to  the  prosecution  of  this  task  by 
the  opinions  of  Dr  John  Gregory  and  Dr  Blacklock. 
A  general  outline  of  the  work,  which  appeared  in 
most  of  the  journals  previous  to  its  publication,  was 
prepared  by  the  latter.  His  original  intention,  as 
expressed  byhimself  inoneof  his  letters,  was,  ''first, 
to  have  considered  the  permanenty  of  truth  in  ee- 
nend ;"  and,  secondly,  to  have  applied  the  principles 
which  he  should  have  established  ''  to  the  illustra- 
tion  of  certain  truths  of  morality  and  religion,  to 
which  the  reasonings  of  Helvetius,  of  Mr  Hume  in  his 
EssaySf  and  of  some  dther  modem  philosophers, 
seemed  unfavourable."  Of  this  plan,  the  former  part 
only  was  completed.  It  is  well  known  that,  in  the 
execution  of  it,  the  author  did  not  spare  the  opinions 
of  those  whom  he  considered  as  the  enemies  of  reli- 
gious and  moral  truth  ;  and  particularly  treated  the 
writings  of  Mr  Hume  wjQiout  reserve  or  qualifica- 
tion. The  friends  of  the  latter  took  up  arms  in  re- 
turn, representing  the  Essay  as  a  piece  of  personal 
and  unprovoked  hostility  ;  and,  some  time  sdfler,  the 
opinions  which  it  contained  were  canvassed  in  a  more 
public  manner,  and  with  much  severitv,  in  an  Exa- 
mination  by  Dr  Priestley.  These  attacks,  or  retalia- 
tions, were  met  by  Beattie  with  the  same  firmness 
which  he  had  displayed  in- the  original  publication  Qf 
his  sentiments ;  nor  would  he  ever  consent  to  abate 
either  the  plainness  or  spirit  with  which  he  had  ex- 
pressed them. 

In  proportion  to  the  censure  which  this  publica- 
tion called  forth  from  a  certain  number  of  persons, 
was  its  favourable  reception  with  a  different  class. 
It  was  the  means  of  gaming  for  its  author  the  unso- 
licited good  offices  of  George  Lord  Lyttletop,  Dr 
Johnson,  Hurd  3ishop  of  Worcester,  Percy  Bishop 
of  Dromore^  and  many  others.    From  the  great  sue- 
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eess  of  the  work,  a  second  edition  of  it  wais  called  for  ^  B^«i». 
in  1771.     Mr  Beattie  visited  London  in  the  same 
year,  and  again  in  1773.    On  the  last  of  these  oc*  . 
casions;  he  received  some  fiattering  marks  of  public 
notice  and  distinction.     He  had  the  honour  of  being 
admitted  to  a  private  and  long  interview  with  their 
Majesties  ;  received,  from  the  University  of  Oxford, 
an  honorary  degree  of  Doctor  of  Laws,  at  the  saaw 
time  with  Sir  Joshua  Reynolds ;  and  was  afterwards  . 
requested  by  the  latter  to  sit  for  his  portrait.     Th^ 
reputation  of  his  Essay y  and  still  more,  perhaps,  the 
motives  and  general  character  of  the  author,  likewise 
procured  for  him,  ^out  this  time,  a  yearly  pension 
of  L.SOO  from  the  Crown. 

In  the  course  of  the  same  year,  1773^  he  published 
the  first  part  of  his  Minstrel,  or  the.  Progress  ofGe^ 
nius  ;  to  which  he  added  a  second  part  in*1774>.  His 
object^  as  described  by  himself,  was  **  to  trace  the 
progress  of  a  poetical  genius,  bom  in  a  rude  age« 
from  the  first  dawning  of  ftincy  and  reason,  till  that 
period  at  which  he  may  be  supposed  capable  of  ap- 
pearing in  the  world  as  a  Minstrel ;  thut  is,  as  an 
Itinerant  poet  and  moslcian ;  a  character  which,  ac- 
cording to  the  notion  of  our  forefathers,  was  not 
only  respectable,  but  sacred.*'  It  appears 'from  his 
letters,  that  he  little  anticipated  the  favourable  re- 
ception which  this  poem  obtained  from  the  public; 
a  doubt  which  was  probably  founded  on  the  want  of 
incident  and  variety  of  character,  in  the  cooEiposition. 
Its  merit,  however,  was  quickly  acknowledged ;  and 
by  it  the  author^s  reputation,  as  a  poet  and  a  man  of 
genius,  was  raised  to  its  height. 

On  occasion  of  a  vacancy  which  occurred  soon 
after  in  the  chair  of  Natural  and  Experimental  Phi- 
losophy at  Edinburgh,  it  was  proposed  that  Dr  Bea^ 
tie  should  become  a  candidate;  to  which  step  he 
was  strongly  urged  by  some  of  his  friends,  particu- 
larly Lord  Halles.  And,  about  the  same  period,  be 
received  various  ofiers  of  preferment  In  the  English 
church.  These  plans  of  promotion,  however,  he 
successively  declined,  considering  l^e  situation  which 
he  held  as  best  adapted  to  his  abilities,  and  affording 
him  the  greatest  opportunities  ef  usefiilness.  Hl^ 
reluctance  to  accept  a  chair  in  the  university  of 
Edinburgh  arose  partly,  indeed,  from  the  recnaining 
efiect  of  those  heats  imich  controversial  metaphysics 
had  produced.  "  I  am  so  great  a  lover  of 'peace,'* 
he  says  in  a  letter  to  one  of  his  friends  on  this  occa- 
sion, '*  and  so  Willing  to  think  well  of  my  neighbours, 
that  I  do  not  wish  to  be  connected  widfi  one  person 
who  dislikes  me." 

Between  the  years  1780  and  1798,  he  published 
his  Elements  of  Moral  Science,  and  various  other 
works,  moral  and  critical,  which  are  w^ll  known, 
and  deservedly  popular.  He  enjoyed  the  acquaint- 
ance and  friendship  of  many  distinguished  charac- 
terp,  in  different  classes  of  society.  Among  his  lite- 
rary correspondents  in  England  were  BiiSiop  Por- 
teus,  Mrs  Montague,  Scott  the  poet  of  Amwell,  and 
Mr  Gray.  He  was  entrusted  by  the  latter,  in  17681 
with  superintending  an  edition  of  his  poems,  printed 
by  Foulis. 

During  the  latter  period  of  his  life,  Dr  Beattie  ex* 
perienced  a  new  train  of  domestic  calamities,  which, 
added  to  the  unfortunate  situation  of  Mrs  Beattiei 
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Bcaitie,  gradually  imdennined  his  healtJii  and  impaired  his 
'^^  intellectual  powers.  The  first  and  severest  of  these 
trials  was  the  loss  of  his  eldest  son,  James  Hay  Beat- 
tie,  who  died  in  1790 ;  in  whose  society  he  had  found 
one  of  his  greatest  enjoyments,  and  who  had  already 
been  associated  with  him  in  the  Professorship  of 
Moral  Philosophy,  at  the  early  age  of  ip.*  Some 
years  after,  his  only  remaining  son,  Montague  Beat- 
tie,  likewise  died,  afVer  a  short  illness.  This  event 
he  intimated  to  one  of  his  friends,  by  a  letter  written 
on  the  same  day,  in  the  terms  of  calm  and  unaffect- 
ed resignation.  But  his  mind  had  been  violently 
shaken,  even  before  this  blow ;  and,  when  he  look- 
ed on  the  dead  body  of  his  son  for  the  last  time,  he 
gave  way  to  the  scene,  and  exclaimed,  **  Now  I 
have  done  with  this  world."  Its  first  effect  was  the 
loss  of  memory  respecting  his  deceased  son.  Yet 
it  was  found,  that,  by  the  mention  of  what  the 
latter  had  suffered  during  his  sickness,  his  recol- 
lection could  usually  be  recalled.  He  continued 
to  discharge  his  duty  as  Professor;  but,  notwith- 
standing some  returns  of  a  more  vigorous  intellect 
and  fancy,  he  did  not  from  this  time  resume  his^ 
studies,  and  seldom  answered  the  letters  which 
he  received.  He  was  attacked  with  palsy  in  1799, 
and  afterwards  sustained  repeated  shocks,  the  last 
in  1802.  He  lingered  till  the  18th  of  August 
1803,  when  he  expired  at  the  age  of  68»  A  particu- 
lar Account  of  his  Life  and  fVritinss,  by  Sir  Wil- 
liam Forbes  of  Pitsligo,  who  had  long  been  his 
friend  and  confident,  was  published  in  1806,  in  which 
are  to  be  found  some  interesting  selections  from  his 
private  correspondence. 

The  character  of  Dr  Beattie  Is  delineated  in  his 
writings ;  of  which  the  most  prominent  features  are 
purity  of  sentiment,  and  warm  attachment  to  the 
principles  of  religion  and  morality.  His  disposi- 
tions were  gentle  and  modest,  and  he  possessed  great 
tenderness  of  heart.  He  was  laborious  in  his  lite- 
ranr  pursuits,  vet  fond  at  all  times  of  conversation 
and  society,  towards  the  latter  period  of  his  life 
he  was  subject  to  an  irritability  of  nerves,  by  which 
his  temper  was  sensibly  affected ;  and  thoqgh,  to 
appearance,  his  bodily  frame  was  robust,  be  had  im- 
paured  his  strength  by  excess  in  study.  He  pos- 
sessed considerable  talents  both  for  music  and  draw- 
ing.     ' 

His  abilities  as  a  writer  may  be  said  to  have  al- 
ready undergone  that  ultimate  test  which  is  to  be 
found  in  public  opinion;  and  it  has  ranked  him  hig^ 
as  a  moralist,  a  critic,  and  a  poet.  His  Eutw  on 
Trtdh  became  a  very  popular  book,  particulany  in 
England,  and  has  gone  through  many  editions.  It 
must  be  confessed,  that  this  work  is  not  without  con- 
siderable faults  as  a  philosophical  composition.  Its 
leading  doctrine  has  been  thus  stated  by  himself: "  As 
we  know  nothing  of  the  eternal  relations  of  things,  <Aal 
to  us  is,  and  must  be  iruthy  which  we  feel  tliat  we 
roust  believe ;  and  that  to  us  is  falsehood  which  we 
feel  that  we  must  disbelieve.    I  have  shown  that  all 
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genuine  Reasoning  does  ultimately  terminate  in  cer*  Beauie* 
tain  principles  which  it  b  impossible  to  disbelieve,  ^^^^^^ 
and  as  impossible  to  prove ;  diat,  therefore,  the  ul- 
timate standard  of  truth  to  us  is  common  sense,  or 
that  instinctive  conviction  into  which  all  true  reason- 
ing does  resolve  itself."  It  is  now  generally  admitted 
that,  in  the  illustration  of  this  doctrine,  which  is  con- 
formable in  substance  to  that  of  Reid,  Dr  Beattie  has 
fallen  into  some  errors,  or  at  least  ambiguities,  which 
the  former  has  been  enabled  in  a  greater  degree  to 
avoid.  What  constitutes  the  chief  defect  of  the 
Essay  is  a  want  of  that  strictness  and  precision, 
which  a  discussion  of  the  metaphysical  parts  of  the 
subject  necessarily  requires.  He  has  used  the  term 
common  sense  with  more  latitude,  and  in  a  greater 
variety  of  significations,  than  is  consistent  with  ex- 
act or  conclusive  reasoning ;  and  he  has  stated  some 
propositions  too  generally,  and  without  the  limita- 
tions which  they  seem  to  require.  Notwithstanding 
this  imperfection  of  the  ieork,  when  considered  strict- 
ly as  a  logical  treatise,  it  is  certain  that  many  of  the 
fundamental  doctrines  delivered  in  it  carry  with 
them  an  irresistible  weight,  which  subsequent  in- 
quiry and  discussion  have  tended,  not  to  diminish, 
but  increase.  It  may  justly  be  considered  as  an  ex- 
ample, in  probable  reasoning,  of  that  indirect  but 
conclusive  mode  of  proof,  which,  in  mathematical 
science,  is  usually  termed  reductio  ad  ahsurdum  ;  a 
form  which  has  been  frequently  and  successfully  em- 
ployed by  Dr  Reid,  for  similar  purposes.  A  refer- 
ence to  the  sources  of  knowledge  possessed  by  man- 
kind in  general,  and  to  their  common  or  universal 
sentiments,  is  an  appeal  regarding  certain  acknow- 
ledged facts,  as  an  ingredient  and  ground-work  of 
science.  Nor  is  it  to  be  supposed  that,  in  these 
cases,  philosophy  sur^nders  her  judgment  to 'the  po- 
pular opinion ;  but  only,  that  the  conclusions  of  the 
soundest  and  the  most  improved  reason  are  conforma* 
ble  to  the  dictates  of  our  faculties,  as  they  are  exercis- 
ed by  the  majority  of  mankind.  The  materials  of  know- 
ledge possessed  by  the  philosopher  and  the  vulgar 
are  the  same ;  it  is  in  the  extent  of  the  inferences 
which  are  drawn  from  them,  in  their  combination, 
and  in  the  uses  to  which  they  are  applied,  that  the 
disproportion  is  to  be  found.  In  their  reasoning  on 
mixed  subjects,  and  in  the  power  of  remote  calcula- 
tion, men  difier  infinitely ;  in  their  immediate  judg- 
ments they  differ  very  little. 

It  is  undeniable  also,  with  respect  to  the  style  of 
this  work,  that  Dr  Beattie  has  fidlen  into  an  error, 
by  using,  on  various  occasions,  a  greater  keenness 
of  expression  than  is  at  all  suited  to  the  argumenta- 
tive parts  of  his  subject.  An  author  may,  indeed, 
be  moved  by  a  commendable  feeling  of  indignation, 
to  commence  the  task  of  writing,  whatever  be  the 
subject  of  discussion.  But  he  who  attempts  to  con- 
duct a  train  of  reasoning,  while  under  the  immedi- 
ate influence  even  of  a  iust  passion,  engases  in  too 
difficult  a  matter,  and  foregoea  many  acUrantages* 
The  truth  is,  that  the  metaphysical  speculations  of 


*  An  interesting  Account  qfhis  Lifig  and  Character^  with  a  small  collection  of  his  compositionsi  in  prose^ 
and  verse,  was  printed  by  Dr  Beattie  in  the  year  1800. 
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BraftiV,  Berkeley  and  Hume  bed  proceeded  bq  fiir-  in  con- 
tradictiog  the  ordinary  upprelien&icms  and  feclioga  of 
mankind,  a&  to  prove»  in  the  clearest  manner»  evea 
to  men  o^  science,  .the  impossibility  of  obtaining 
certain  kaoicledge,  by  any  exercise  of  the  hiu 
man  inteUect,  altogather  a})stracted  from  the  la* 
formation  of  matter^  and  Uie  employment  of  our 
other  ia^nilties ;  and  those  consequences  with  regard 
lo  morality,  religion,  and  the  social  state,  which  ap* 
peei«d  to  ftow  as  a  necessary  result  from  the  spe- 
cuktive  principles,  particularly  of  Mr  Hume,  roused 
in.  a  large  ckss,  both  of  tjie  learned  and.un]«^ned, 
a  sense  of  repugnance  and  opposition  proportionally 
strong.  Dt  Beattie  was  among  the  first  who  endea* 
voiired  to  resist  the  current  of  these  opinions.  His 
book  was  polemical ;  and  that  warmth  of  language^ 
which  he  has  not  studied  to  repress,  must  be  as- 
cribed to  these  circumstances,  if  it  cannot  be  defend* 
^d  by  diem» 

But  the  (>bjections  in  question  are  not  applicable 
to  any  of  his  other  works.  It  is  impossible  here  to 
enter  into  a.farther  detail  of  these  various  publica* 
tiens^  His  Elemetiti  of  Moral  Science,  apd  hb  dif* 
ferent  itritical  and  philological  treatises,  are  composi- 
tions of  a  very  pleasing  character ;  and  it  was  chiedy 
by  them  that  his.  reputation  was  established  in  other 
countries*  Some  of  his  books  were  early,  tianslated 
into  the  Dutch  and  other  languages^  A  French  trans- 
lation of  his  Essays  on  Poetry/  and  Musk  was  print- 
ed at  Paris  in  1798.  But  it  is  chiedy  as  the  author, 
of- the  Minsirel  that  Beattie  is  known,  and  will  c<m* 
tinue  to  be  admired^  This  poem,  or  rather  poetical 
fragment,  for  the  design  hiis  not  completed,  stands 
fulfy  confirmed  in  the  public  favour ;  apd  it  is  SMfi^ 
cient  to  say,  that»  in  beauty  both  of  sentiment  and 
imagery,  it  stands  in  the  first  d«s  of  poetical,  com- 
positions. It  woidd  be  difficult  pertaps  to  select,, 
from  the.  body  of  EngMA  vecse«  wy  aiogle  passage 
which  excels  diis  stansa  in  the  first  part-c 

**  O  how  canV  tboa  renosnce  Ibc  boandlen  store 
Of  charmis  wfarcta  Nature  to  tier  votify  yiddi! 
Hie  wsibbnc  weodleady  the  rfteoodiny  4nxt^ 
llMiBOiaB  of  inn»yf0>  the  gsniitiu^*  oCfieMs,. 
Al^lWt  tse  i^enaal  ray  of  morning  fftMis 
Aiid  «H  that  echoes  to  the  soiw  of  eveiH 
All  that  the  niovntiiii**  shettering  hmom  shields 
And  all  the  dread  inagnificeiice  of  heaven; 
O  how  owt'a  tiMi  rpwMuice,  and  hispe  to  be  lorgifen  r 


It  has  heen  ol^jecled  to  the  second  part;  of  the 
Minstf^  that  it  C!»ntaiM  too  mud)  philosophy.  But, 
though  the  instrtidton  conveyed  in  it  is  frequently 
nddt^sted  to  the  und^rstand^iD^  it;ts,  never  abstruse, 
andithe  lessoM  am.th«i«  of  a  poet  not  less  than  uf  a 
moralist*  Like  the^.Ce^  of  Imdoknce,  it  is,  in 
scope  and  design,  a  dids^tic  piecei*  Both  commence 
in  thQ  Uigheit  strain  olf  d^s^ptive  and  pathetic. 
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poetry ;  aad  the  subsequent  depression,  of  tone  in    BeaUie 
both  is  a  necessary  result  of  this  lofty  preparation.        d 
But  the  criticism  is  more  just  when  applied  to  the  ^^ 
work  of  Thomson,  than  to  the  MinstreL 

Dr  Beattie  s  style  is  classical,  and  always  perspicu- 
ous. Ue  was  never  weary  of  retouching  what  he 
wrote,  the  chief  secret  of  good  composition,  with- 
out which,  at  least,  no  composition  can  be  rendered 
complete.  He  deserves,  above  all,  that  which  is  the 
greatest  praise  of  an  author,  that  no  one  can  read 
his  works  with  a  candid  mindi  and  rise  from  the  pe- 
rusal unimproved. 

The  following  is  a  list  of  Dr  Beattie*s  writ- 
ings i^^Poems^  firu  published  in  ItGO^-^Essay  on 
TrtUk,  1771—Affiwtrrf,  1771,  1774^^iw««^s,  vie 
On  Poetry  and  Music*-^On  Laughter  and  ludicrous 
Composition<--.On  Classical  Learning,  1776w— I>ss« 
sertationSf  viz*  On  Memory  and  Imagination*-^n 
Dreaming — On  the  llieory  of  Language^-^^On.  Fable 
and  Romance-^On  the  Attachments  of  Kindred*--^ 
and  Illustrations  of  Sublimity,  17 SS.-^ Evidences  of 
Christianity, l7%Q,f^Elements  of  Moral  Science,  1790, 
179^.  He  likewise  published,  in  1790,  an  edition  of 
Mr  Addison's  papers  in  the  Tatitr,  Spectator,  Guard* 
ssa,  and  Freeholder ,  and  of  his  treatise  on  the  Christ- 
ian Religion,  with  his  Life  by  Tickcl),  and  some  ori- 
ginal Notes,  Edinburgh,  4  vols,  8vo.  (ee*) 

BEAUMARCHAIS  (Pierhb  Auocstin  Carok 
de)  appears  to  have  been  one  of  those  persons  who, 
from  restlessness  of  disposition  and  singularity  of 
character,  obtain,  in  their  own  age,  more  celebrity 
than  they  are  entitled  to  from  their  merit  or  talents. 
He  was  bom  at  Paris  in  1752,  and  was  the  son  of  a 
clockmaker,  who  brought  him  up  to  his  own  trade. 
From  his  earliest  youth,   however,  he   discovered, 
an  inclination  for  literature,  together  with  a  re* 
markabla  talent  for  music.    His  proficiency  in  that 
art  procured  him  an  introduction  to  the  Frendi 
courts  where  he  was  employed  to  teach  the  prin- 
cesses, daughters  of  Louis  aV.  to  pUy  on  the  gui- 
tar.   At  their  concerts,  which  he  attended,  he  be- 
came acquainted  with  the  banker  Duvemey ,  by  whom 
he  was  instructed  in  business,  and  placed  in  a  situa- 
tion which  was  likely  to  lead  to  fortune*    Beaumarr 
chais  first  attracted  public  attention  by  his  drama. o£ 
Ei^enie,  which  was  published  in  1767 ;  but  he  was- 
chiefly  indebted  for  the  notoriety  he  obtained,  to  the* 
various  law-suits  in  which  he  became  invdvedi^r  the 
death  of  his  patron  Duvemeyw    Having  <xHnmenced. 
an  action  Msinst  the  Count  de  k  Bbche,  the  gtwid* 
nephew  of  Duvemey,  for  pavmentof  a  trifling  balance 
of  an  account  which  was  due  to  him  by  his  decease 
ed  patron,  aiid  the  suit  having  been  removed  firooa. 
Aix  to  Paris,  M«  Goevnan,  one  of  the  judges  of  tiha 
Parliament  Maupeou,  which  was  then  very  unpopular 
in  the  capital,  was  appointed  to  report  and  decide 


•  It  ts  remarkable  that  "Ms  vrord  shmdd.'have  been  objected  to  by  Gray,  in  his  Critifue,  communicated 
to  the  author  previously  to  the  publication  of  the  MimsireL  His  reluctance  to  admit  a  term,  which  could 
tMily  be  rendered  objectionable  fcr^.  being  ranked  with,  none  but  those  of  the  highest  and  purest  class  ioi 
aoetTy,  would  of  itself  be  a  sufSdent  tribute  to  the  diction  of  this  beauttful  passage.  But  Gray  does  ample 
lusttce  to  the  whole  stanaat  **  This/'  he  exclaims,  **  is  true  poetry ;  this  is  inspiration  ** 
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Betionuir-  on  itfi  merits.    Beainnarcliais  raspecting  that  he  was 
dmi^      excluded  from  the  presence  of  Uoesmaa  by  the  in- 
floence  of  the  Count  de  la  Bbche,  and  Uius  prevent- 
ed from  explaining  the  merits  of  his  case,  bribed 
certain  dependents  of  the  judge  in  order  to  be  admit- 
ted to  an  interview.  The  cause,  however,  was  decided 
ffgidnst  him  before  he  could  obtain  an  audience,  and 
the  whole  of  the  br9>e  not  having  been  returned,  along 
correspondence  took  place,  bv  which  Goezman  was 
at  lengdi  so  much  exasperated,  that  he  instituted  a 
prosecution  against  Beaumarchais  for  an  attempt  to 
*  corrupt  him  in  his  judicial  capacity*    Beaumarchais 
was  acquittM  of  the  charge,  wlule  Goeaman  was 
found  liable  to  him  in  damaffes,  and  was  Luther  con- 
noted of  subornation  and  falsehood  in  his  attempts 
to  substantiate  the  accusation.     The  decision  of 
Goezman  having  been  rescinded^  and  the  principal 
cause  remitted  to  the  Parliament  of  Aix,  where  it 
had  originally  depended,  Beaumarchais  again  became 
involved  with  the  Count  de  la  Blache,  in  a  litigation 
which  originated  in  the  calumnies  and  undue  influ- 
ence by  vraiich  the  Cbunt  attempted  to  overpower  his 
adversary.    In  this  dispute,  Beliumarchais  also  pre- 
vailed ;  but  the  chief  advantage  which  he  ac^red 
from    these  various   processea   was    the    astonish- 
ipg  interest  and   admiration   which  weite    uniyer- 
■ally  excited  in  France  by  the  Factums  or  M/- 
moires  which  he  wrpte  in  bis  defence ;  in  which 
the  most  logioal  and  convincing  argum^it  is  di« 
versified  with   the  bitterest  sarcasm,   the  leanest 
raillery,  and  the  relation  of  incidents  as  straage  and 
amusing  as.  those  which  are  met  with,  in  romance. 
These  able  and  lively  productions,  however*  procu^• 
«d  him  many  enemies,  as  they  discovered  him  to  be 
a  man  of  a  most  resentAil  and  calumnious  dis- 
position.   He  also  lost  a  good  deal  of  the  repu- 
tation he   had  acquired,  S'om  being  involved  in 
a  new  prooess,  in  which  he  found  the  adhrocato 
Beigasse  a  more  fbrmidable  opponent  tlmn  Goez- 
man«  or  La  Blache ;   and  his  new  MSm9ires  want- 
ed tfie  spirit  and  gaiety  to  which  his  former  ones 
were   inaebted  for  their  popularity.    Though  oc- 
cupied with  these  processes,  and  various  literary 
pursuits,   Beaumarchais   did   not  neglect  the  im- 
provement of  his  fortune.    He  engaged  in  ^ujoos 
speculations,  of  which  the  most  prontable  was  his 
project  of  supplying  the  Americans  with  arms  and 
ammunition    during    the  war   witfat  this    country. 
Having   thus  gained   a   considen^le  fortune,   he 
built  a  magnificent  villa  ip  the  Faubourg  St  An- 
toine,  which  he  embellishjed  with  much  taste,  and 
at  great  expence.    He  afterwards  lost  some  part  of 
the  money  be  had.  acquired  by  an  expensive  an^ 
ill-executed  edition  of  this  works  of  Voltaire ;  and 
neither  the  early  support  which   he  gave   to  the 
principles  of  the  Ficench  Revolution,  nor  his  im«- 
portation  of  fire-arms  for  the  use  of  the  FrMA 
fbf ces,  were  suActmit  to  preserve  his  property  ftogi 
oonfiscation,  or  his  pecBon  from  proscription,    T^ 
enjBkrings  and  dangers  which  he  eswerienced  during 
this  period,  have  been  detailed  by  him  in  a  work  en^ 
titled,  Mes  Six  Epoquef^  which  is  written  with  comh^ 
deraMe  fmrce  and  interest.    After  he  had  endured 
every  species  of  accusation  and  persecuiipn,  and 
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bad  passed  some  time  as  an  exile  from  his  native  Bmmrfr. 
oountcy,  he  returned  to  France  when  the  storms  of      " 
ike  Revolution  had  subsided  into  a  more  settled  ty-. 
ranny,  and  having  recovered  possession  of  his  villa 
in  the  Faubourg  St  Antoine,  he  remained  tliere  ttU 
his  death,  which  happened  suddenly  in  the  year 

1799. 
The  moral  chm-acter  of  Beaumarchais  seems  to 

have  been  fiur  from  unexceptionable.  He  was  re- 
markal>le  for  extraordinary  indiscretion,  Dpstless- 
ness,  and  ambit ion»  an  overweening  conceit  of  his- 
own  talents,  and  an  unda^uised  conlempt  for  others. 
With  these  defects,  it  is  not,  wimderiul  that  his. 
conduct  should  have  formed  the  subject  of  some 
absurd  calumnies.  La  Harpe  mentions*  that  these 
were  propagated  to  such  an  extent,  that  it  was. 
at  one  time  reported,  that  he  had  made  away,  by. 
poison,  with  his  two  wives  whom  he  badsucoessively 
married  for  their  fbrtunes--fa  report,  on  which  VoU. 
taire  is  said  to  have  remarked*  '*  ca  Beaumarchaifi 
n^estpoini- nn  empoUofmeur-'^fett  irop drple^'  Even 
the  joum6y  whioi  he  undertook  to  Spain,  in  order  to 
vindicate  the  honour,  and  secure  the  happiness  of  a 
sister,  and  which  seems  to  have  been  tlie  most  praise*' 
worthy  action  of  his  life,  wt^  made  the  subject  of 
invidious  misrepresentations,  from  which  he  has  vin- 
dicated  himself  in  one  of  his  MSmoires  against  La 
Blache  and  Goezman, 

Besides  his  Memoires,  Beaumarchais  is  the  author  - 
of  various  dramatic  productions,  which  made  a  great, 
noise,  and  gained  hips  considerable  reputation  in  Paris 
at  the  time  they  appeared.  His  Eugenie,  of  which  the 
plot  is  founded  on  astoiy  in  iheDiaSleBoUeuXfKod  his 
Deus  Amis,  which  hinges  on  the  embarrassment  and 
perplexity  of  a  merchant  on  the  verge  of  in8olven<^ 
are  serious  sentimental  comedies,  written  in  imit^-.' 
tioo  of  Diderot's  Pere  de  FamiHe*     Eugenie,  which 
was  the  most  suc^cessful^'of  the  two,  is  rather  a  ro- 
mance <9ifri.ed  on  by  dialogue,  than  a  drama.    It 
possesses  liUle  pathos  or  interest,  and  the  only  emA-, 
tion  felt  in  its  perusal,  is  a  certain  degree  of  curio- 
sity concerning-  the  event  of  the  story.    The  inci- 
dents in  Les  Deux  Amis  are  fiat  and  insipid,  and  as 
it  is  not  sustained  by  the  duums  of  versification,  it 
fiiils  almost  entirdy  of  theatrical  efiect,    Beaumar- 
chais obtained  more  success  in  his  dramatic  career, 
when  he  quitted  the.imitation  of  Diderot,  and  follofir* 
ing  the  natural  gaietgcof  his  own  genius,  represented 
the  liyely  and  entertaining  chaiacter  of  Figaro,  la 
twoL^  successive  pieces,  Le  Barjbier  de  Sexnlie  and  La 
Fofie  JmtmSe,  ou  le  Mariage  de  Figaro.    The  first 
of  these  comedies  merely  turns  on  the  assistanf^ 
which  the  Count  Almaviva  receives  from  Figaro,  the 
BaHder  de  Seville,  in  his  stratagem  to  c^rry  off  Rosiae 
by  duping  an  old  guardian,  by  whom  she  was  strictly 
watched,  and  who  intended  to  mar^  her  himseU, 
Th^  Marie^e.de  Fig;ar)o  principally  .hjnges  on  the 
schteve  devised  by  the  Count  Ahnaviva,  of  marrying 
Sl  beaatiM  attendant  of  his  countess  to  Figaro,  with 
designs  which  seem  to  have  been  suMested  by  sQme 
scenee  in  the  Comjnt  of  Plautus,    Both  pieces  are 
foil  of  lively  dialogue,  dramatic  movement,  an4  in- 
genious jeut  de  theaire*^     The    author,    however^ 
had  at  first  gaeat  diflieuky  in  getting  the  Mariage 
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BMnnar-  4^  Figaro  represented ;  and  the  curiosity  and  ex- 
"      pectation  of  the  public  were  excited  to  die  highest 

g itchy  previous  to  its  appearance.  It  continued  to 
e  acted  twice  a^week  for  two  years,  and  produced 
immense  profits  both  to  the  author  and  the  come- 
dians. To  a  reader  of  the  present  day,  the  chief 
interest  of  the  Manage  de  Figaro  arises  from  the 
distress  experienced  by  the  countess,  on  finding  her- 
self forsaken  by  her  husband,  and  the  engaging, 
tliough  not  TCiy  moral,  character  of  the  page  Che- 
nibin ;  but  in  France  its  popularity  might  be  partly 
owing  to  the  numerous  sarcasms  both  on  the  political 
and  judicial  administration  of  the  country.  This  was 
evidently  one  of  the  author's  chief  objects,  as  he 
boaats  in  his  preface,  qu*U  aJbrmS  son  plan  dejafon 
dy  /aire  entrer  la  critique  d^une  fame  d^obus  qui 
desoUni  la  societS,  Beaumarchais  has  introduced 
Fiearo  a  third  time,  in  his  last  drama,  La  Mere  Cou* 
paole  ;  and  it  is  generally  supposed  that  by  this  cha- 
racter, in  all  the  three  dramas,  he  intended  to  repre- 
sent himself.  Figaro,  it  is  true,  is  originally  a  bar- 
ber, and  afterwards  a  valet ;  but  he  is  also  a  poet,  a 
musician,  and  great  intriguer,  while  the  freedom 
which  he  uses  with  his  master  gives  full  scope  for 
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tlie  developement  of  the  character.    In  La  Mere 
Coupablef  he  has  also  introduced,  under  the  name  of    ^j^ 
B^earss,  his  old  opponent  the  advocate  Bergaate.   Beutr. 
Indeed,  he  admits  in  his  preface,  que  B^earu  n*ett ' 
pas  de  son  iwoention  ei  quil  ta  vu  agir. 

Most  of  the  plays  of  Beaumarchais  are  preceded 
by  prefaces,  in  which  he  has  vindicated  them  against 
objections,  and  pointed  out  their  beauties ;  but,  as  he 
neither  possessed  much  learning  nor  taste,  his  literary 
pleadings  were  not  so  happy  as  his  judicial  ones*  In- 
deed, the  great  secret  of  Beaumarchais'  success  was 
the  perceiving  and  availing  himself  of  the  tone  and  * 
spine  of  the  ^mes.  The  vogue  in  which  the  Pere  de 
Famille  then  was,  secured  applause  for  his  Comedies 
Larmoyantes,  The  unpopularity  of  a  parliament,  en- 
trusted with  the  administration  of  justice,  procured  a 
favourable  reception  for  his  MSmoires  ;  and  the  rising 
clamour  against  the  government  of  the  country,  gave 
additional  aest  to  the  sarcasms  of  the  Manage  de  Fi^ 
earo.  Of  consequence,  Beaumarchais,  during  his 
life,  was  more  celebrated  than  respectable,  and  the 
reputation  he  enjoyed  in  his  own  age  was  greater 
than  that  which  he  is  likely  to  preserve  with  pos^ 
terity.  (m.) 
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Necessary 
imperfec- 
tion  of  defi- 
nition, till  it 
be  setlicd 
whefiier  oar 
•case  of 
Beaniy  be 
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RCnsalionor 
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xjEAUTY,— that  property  in  objects  by  which  they 
are  recommended  to  the  power  or  f  lEUSulty  of  Taste — 
the  reverse  of  Ugliness-— the  primary  or  most  gene- 
ral object  of  love  or  admiration. 

These,  we  confess,  are  rather  explanations  of  the 
word  than  definitions  of  the  thing  it  signifies ;  and 
can  be  of  no  value,  even  as  explanations  of  the  word, 
except  only  to  those  who  understand,  without  ex- 
planation, all  the  other  words  they  contain.  For,  if 
the  curious  inquirer  should  proceed  to  ask,  '*  And 
what  is  the  faculty  or  power  of  Taste  V*  we  do  not 
see  at  present  what  other  answer  we  could  give*  than 
that  it  was  that  of  which  Beauty  was  the  object ;  or 
by  which  we  were  enabled  to  discover  and  to  relish 
^at  was  Beautiful.  It  is  material,  however,  to  ob- 
that  if  it  could  be  made  out,  as  some  have  al- 


serve, 


leged,  that  our  perception  of  Beauty  was  a  simple  sen- 
sation, like  our  perception  of  colour ;  and  that  Taste 
was  an  original  and  distinct  sense,  like  that  of  seeing 
or  hearing ;  this  would  be  truly  the  only  definition  that 
could  be  given,  either  of  the  sense  or  of  its  object — 
and  all  that  we  could  do  in  investigating  the  nature 
of  the  latter,  would  be  to  digest  and  enumerate 
the  circumstances  undar  which  it  was  found  to  pre- 
sent itself  ta  its  ^jpropriate  organ.  All  that  we  can 
say  of  colour,  if  we  consider  it  very  strictly,  is,  that 
it  is  that  property  in  objects  by  which  they  are  re- 
commended to  the  faculty  of  sight ;  and  the  faculty 
of  sight  can  scarcely  be  defined  in  any  other  way 
than  as  tliat  by  which  we  are  enabled  to  discover  the 
existence  of  colour.  When  we  attempt  to  proceed 
farther,  and  say  that  Green  is  the  colour  of  grass,  and 
Red  of  roses  or  blood,  it  is  plain  that  we  do  not  in 
any  respect  explain  the  nature  of  those  coloursi  but 


only  give  instances  of  their  occurrence;,  and  that 
one  who  had  never  seen  them  could  learn  nothing 
whatever  from  these  pretended  definitions.  Complex 
ideas,  on  the  other  hand,  and  compound  emotions, 
may  be  always  defined,  and  explained  to  a  certain 
extent,  by  enumerating  the  parts  of  which  they  are 
made  up,  or  resolving  them  into  the  elements  of  which 
they  are  composed :— and  we  may  thus  acquire,  not 
only  a  substantial  knowledge  of  their  nature,  but  a 
practical  power  in  their  regulation  or  production. 

It  becomes  of  importance,  therefore,  in  the  ^^Tf^iltiMcn 
outset  of  this  inquiry,  to  consider  whether  our  sense ^^^St. 
of  Beauty  be  really  a  simple  sensation,  like  some  of 
those  we  have  enumerated,  or  a  compound  or  deri- 
vative feeling,  the  sources  or  elements  of  which 
may  be  investigated  and  ascertained.  If  it  be 
the  former,  we  have  then  only  to  refer  it  to  the 
peculiar  sense  or  faculty  of  which  it  is  the  object ; 
and  to  determine,  by  repeated  observation,  under 
what  circumstances  it  occurs : — But,  if  it  be  the  lat- 
ter, we  have  to  proceed,  by  a  joint  process  of  obser- 
vation and  reflection,  to  ascertain  what  are  the  pri- 
mary feelinjgs  to  which  it  may  be  referred ;  and  by 
what  peculiar  modification  of  them  it  is  produced 
and  distinguislied.  We  are  not  quite  prepared,  as 
yet,  to  exhaust  the  whole  of  this  important  discus* 
sion,  to  which  we  shall  be  obliged  to  return  jn  the 
sequel  of  our  inquiry ;  but  it  is  necessary,  in  order 
to  explain  and  to  set  forth,  in  their  naturiu  order,  the 
difficulties  with  which  the  subject  is  surrounded,*  to 
state  here,  in  a  very  few  words,  one  or  two  of  the  most 
obvious,  and,  as  we  think,  decisive  objections  against 
the  notion  of  Beauty  being  a  simple  sensation,  or  the 
object  of  a  separate  and  peculiar  faculty. 
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Tliefint>«iidperbapiUMiiMMtoonMdenble»  it  the 

wanl  of  agreement  as  to  the  pretenoe  and  ezistenoe 

f^<^^  TthT"  ^  Bc<uity  in  particular  objects,  among  men  whose 

^ci^  uf  ^  organisation  is  perfect»  and  who  are  plainly  possess- 

Bcaaiy  be-  ed  of  the  faculty,  whatever  it  may  be,  by  which 

uB^apeco-   Beauty  is  disomied«  Now,  nosochtiung  happens,  we 

!^l^^^  imagine,  or  can  be  conceived  to  happen,  in  the  case 

?^  ^f^^    of  any  other  simple  sensation,  or  the  exercise  of  any 

distind        Other  distinct  faculty.     Where  one  man  sees  light, 

Seme  or      all  men  who  have  eyes,  see  light  also.— All  men  al« 

^^^y>^  low  grass  to  be  green— 4md  sugar  to  be  sweet,  and 

^  iBiTe  ^^^  ^^  ^  ^^'^> — *^^  ^^  unavoidable  inference  from 
theF^coliy  ^uiy  apparent  disagreement  in  such  matters  neoessa- 
do  Dot  re-  rily  is,  that  the  party  is  insane,  or  entirely  destitute 
c^miethis  of  the  sense  or  organ  concerned  in  the  perc^tion. 
^^^'  With  regard  to  Beauty,  however,  it  is  obvious,  at  first 
sight,  that  the  case  is  quite  different.  One  man  sees 
it  perpetually)  where  to  another  it  is  quite  invisible, 
-i^*or  even  where  its  reverse  seems  to  be  conspicuous. 
'Sot  is  this  owing  to  the  insensibility  of  either  of  the 
parties — ^for  the  same  contrariety  exists  where  both 
are  keenly  alive  to  the  influences  of  the  Beauty  they 
respectively  discern.  A  Chinese  or  African  lover 
would  probably  see  nothing  at  all  attractive  in  a  belle 
of  London  or  Paris,— >and  undoubtedly,  an  elegant  Jar- 
wuirum  spectator  y  from  either  of  these  cities,  would  dis- 
cover nothing  but  deformity  in  the  Venus  of  the  Hot- 
tentots. A  little  distance  in  time  produces  the  same 
effects  as  distance  in  place ; — ^the  gardens,  the  furni- 
ture, the  dress,  which  appeared  beautiful  in  the  eyes 
of  our  grandfathers,  are  odious  and  ridiculous  in 
ours.  Nay,  the  difference  of  rank,  education,  or 
emp1o3rments,  ^ve  rise  to  the  same  diversity  of  sen- 
sation. The  little  shopkeeper  sees  a  Beauty  in  his 
roadside  box,  and  in  the  staring  tile  roof,  wooden 
lions,  and  clipped  boxwood,  which  strike  horror  into 
the  soul  of  the  student  of  the  picturesque,— while 
•ke  is  transported  in  surveying  the  fragments  of  an- 
cient sculpture,  which  are  nothing  but  ugly  masses  of 
mouldering  stone,  in  the  judgment  of  tlie  admirer  of 
neatness.  It  is  needless,  however,  to  multiply  in- 
stances, since  the  fact  admits  of  no  contradiction. 
But  how  can  we  believe,  that  Beauty  is  the  object 
of  a  peculiar  sense  or  faculty,  when  persons  un- 
doubtedly possessed  of  the  faculty,  and  even  in  an 
eminent  degree,  can  discover  nothing  of  it  in  objects 
where  it  is  distinctly  felt  and  perceived  by  others 
with  the  same  use  of  the  faculty? 

This  one  consideration,  we  confess,  appears  to  us 

conclusive  against  the  supposition  of  Beauty  being  a 

real  property  of  objects,  addressing  itself,  to  Uie 

power  of  Taste  as  a  separate  sense  or  faculty, — and 

seems  to  point  irresistibly  to  the  conclusion,  that 

our  sense  of  it  is  the  result  of  other  more  elemental 

ly  feelings,  into  which  it  may  be  analysed  or  resolv- 

^**'*h/**'         "^  second  objection,  however,  if  possible  of  still 

i^niteTa-  &^^^^^  force,  is  suggested,  by  considering  the  pro- 

fietj  of  ob-  digious  and  almost  mfinite  variety  of  things  Uk  which 

jects  to       this  property  of  Beauty  is  ascribed,  and  the  impos- 

whidi  the     sibility  of  imagining  ^y  one  inherent  quality  which 

^^^  ^^    can  belong  to  them  all,  and  yet,  at  the  same  time, 

most  be      possess  so  much  unity  as  to  be  the  peculiar  object 

beid  ta  be-  of  a  separate  sense  or  faculty.     All  simple  qualities 

k>ag*  that  are  perceived  in  any  one  object,  are  mimediately 


recogniaed  to  be  the  $am9f  iHien  they  are  again  per-  ^  Bssajy*  ^ 
ceived  in  another ;  and  the  objects  in  which  they  ^^*V^^ 
are  thus  perceived,  are  at  once  felt  so  far  to  resem- 
ble each  other,  and  to  partake  of  the  same  nature. 
Thus  snow  is  seen  to  be  white,  and  chalk  is  seen  to  be 
white ;  but  this  is  no  sooner  seen,  than  the  two  sub- 
stances, however  unlike  in  other  respects,  are  felt  at 
once  to  have  this  quality  in  common,  and  to  resemble 
each  other  in  all  that  rcuates  to  the  quality  of  colour, 
and  the  sense  of  seeing.  Now,  is  this  felt,  or  could 
it  even  be  intelligibly  asserted,  with  regard  to  the 
quality  of  Beauty  I  Take  even  a  limited  and  specific 
sort  of  Beauty,— for  instance  the  Beauty  of  Form. 
The  form  of  a  fine  tree  is  beautiful— and  the  form 
of  a  fine  woman,— and  the  form  of  a  column,  and  a 
vase,  and  a  chandelier.  Yet  how  can  it  be  said  that 
the  form  of  a  woman  has  anything  in  common  with 
that  of  a  tree  or  a  temple  ?  or  to  which  of  the 
senses  by  which  forms  are  distinguished,  does  it  ap* 
pear  they  have  any  resemblance  or  affinity  ? 

The  matter,  however,  becomes  still  mere  inex- 
tricable when  we  recollect  that  Beauty  does  not  be- 
long merely  to  forms  or  colours,  but  to  sounds,  and 
perhaps  to  the  objects  of  other  senses ;  nay,  that  in  all 
languages  and  in  all  nations,  it  is  not  supposed  to. 
reside  exclusively  in  material  objects,  but  to  belong 
also  to  sentiments  and  ideas,  and  intellectual  and 
moral  existences.  Not  only  is  a  tree  B^utiful,  as 
well  as  a  palace  or  a  waterfall ;  but  a  poem  is  Beau- 
tiful, and  a  theorem  in  mathematics,  and  a  contrivance 
in  mechanics.  But  if  things  intellectual  and  totally 
segregated  from  matter  may  thus  possess  Beauty,  how 
can  it  possibly  be  a  quality  of  material  objects  ?  Or 
what  sense  or  faculty  can  that  be,  whose  proper  office 
it  is  to  intimate  to  us  the  existence  of  some  properqr 
which  is  common  to  a  flower  and  a  demonstration,  a 
valley  and  an  eloquent  discourse  ? 

The  only  answer  which  occurs  to  tliis,  is  plainly  Si^gestion 
enough  a  bad  one ;  but  the  statement  of  it,  and  of  iu  ^^^j^ 
insufficiency,  will  serve  better,  perhaps,  than  anything  \!^^y\^ 
else,  to  develope  the  actual  difficulties  of  the  subject,  their  cm- 
and  the  true  state  of  the  question  with  regard  to  them,  moo  qoolity 
It  may  be  said,  then,  in  answer  to  the  questions  we 
have  suggested  above,  that  all  these  objects,  however 
various  and  dissimilar,  agree  at  least  in  being  Agree- 
able, and  that  this  A^reeMeness^  which  is  the  only 
quality  they  possess'  m  common,  may  probably  be 
Uie  Beauty  which  is  ascribed  to  them  all.     Now,  to 
those  who  are  accustomed  to  such  discussions,  it  refuted,  by 
would  be  quite  enough  to  reply,  that  though  theg^J^^-ta. 
Agreeableness  of  such  objects  depend  plainly  enough  tioiu 
upon  their  Beauty,  it  b^  no  means  follows,  but  quite 
the  contrary,  that  their  Beauty  depends  upon  their 
Agreeableness ;  the  latter  being  the  more  compre- 
hensive or  generic  term,  under  which  Beauty  must 
rank  as  one  of  the  species.     Its  nature,  therefore,  is 
no  more  explained,  nor  is  less  absurdity  substantially 
committed,  by  saying  that  things  are  Beautiful,  be- 
cause they  are  Agreeable,  than  if  we  were  to  give 
the  same  explanation  of  the  sweetness. of  sugar ;  for 
no  one»  we  suppose,  will  dispute,*  that  though  it  be 
very  true  that  su^  is  agreeable  because  it  is  sweet, 
it  would  be  manifestly  preposterous  to  say  that  it 
was  sweet  because,  it  was  agreeable.    For  the  boio-  • 
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HeMty.    6tf  however,  of  tchose  wlio  wish  at  require  to  be  more 
^'^^Sf^^^  regularly  iidtteted  in  thoe  nystcnes,  we  beg  leaTe 

to  add  a  few  observattoot. 
and  more  In  the  first  place,  then,  it  seeviB  evident,  that 
particQiarly.  AgreeaUeness,  in  general,  cannot  be  the  same  with 
Beau^,  because  there  are  very  many  things  ia  the 
highest  degree  Agreeable,  that  can  m  no  sense  be 
called  Beautifiik  Moderate  heat,  and  satouiy  food, 
and  rest,  and  exercise,  are  Agieeable  to  the  body ; 
but  none  of  these  can  be  oUied  Beautiful;  and 
among  objects  of  a  higher  class,  the  love  and  esteem  of 
others,  and  fame,  and  a  good  conscience,  and  heidth, 
and  riches,  and  wisdom,  aae  all.  eminently  Agreeable ; 
but  not  at  all  Beautiful,  according  to  any  intelligible 
use  df  the  word.  It  is  plainly  quile  absurd,  there« 
fore,  to  say  that  Beauty  consisu  in  Agreeablenes8> 
without  specifying  in  Gonsequen<^  of  what  it  u  agiee*^ 
able,-— or  to  hold  that  anything  whatever  is  taught  as 
to  iu  nature,  by  merely  classing  it  among  our  plea- 
surable emotions*. 

In  the  second,  place,  however,  we  may  remaric,. 
that  among  all  the  objects  that  are  Agreeable,  whe* 
ther  they  are  akw>  Beautiful  or  not,  scarcely  any 
tsro  are  Agreeable  on  account  of  the  same  qualities, 
.or  even  suggest  their  agreeableness  to  the  same  fi^ 
culty  or  organ.     Most  certainly  there  is  no  resem- 
blance  or  affinity  whatever  between  the  qualities 
which  make  a  peach*  agreeable  to  the  palate,  and  li 
beautiful  statue  to  the  eye ;  which  soothe  us  in  an 
easy  chair  by  the  fire,  or  delight  us  in  a  phtlosophi* 
cal  discovery.    The  truth  is,  tliat  Agreeableness  is 
not  properly  a  quality  of  any  object  whatsoever,  but 
liie  efect  or  resuH  of  certain  qualities,  the  natuse  of 
which  we  can  genendly  define  pretty  exactly,  or  of 
which  we  know,  at  least  with  certainty  that  tne^  ma- 
nilest  themselves  respectively  to  some  one  particular 
sense  or  faculty,  and  to  no  other ;  and  consequendy 
it  would  be  just  as  obviously  ridiculous  to  sappose  a 
fhculty  or  organ,  whose  office  it  was  to  perceive 
Agreeableness,  as  to  suppose  that  Agreeableness  was 
a  distinct  quality  that  could  thus  be  perceived.. 

The  dass  of  agreeable  objects,  thanks  to  the 
bounty  of  Providence,  is  exceedingly  large.  Cectain 
things  are  agreeable  to  the  palate,  and  others  to  the 
smell  and  to  the  tcmch.  Some  again  are  agreeable 
to  our  fiftcuky  of  imagination,  or  to  our  understand* 
ing,  or  to  our  moral  fedings;  and  none  of  all  these 
we  call  BeautifuL  But  there  are  others  which  we  do 
call  Beautiful ;  and  those  we  say  are  agreeable  to 
our  &cttlty  of  Taste  >-but  when  we  cone  to  ask  what 
is  the  faculty  of  Taste,  and  what  are  the  qualities 
which  recommend  them  to  that  fiiculty ?r— we  find  our* 
aelres  just  wbere  we  were  at  the  beginning  of  the 
discussion,  and  embarrassed  with,  all  the  difficulties 
arising  finxn  the  prodigiouadiversily  of  objects  whidi 
seem  to  possess  uese  qualities. 

We  know  pretty  well  what  is  the  feeuhy  of  seeing 
or  hearing;  or,  at  least,  we  know  that  what  is  agree- 
able to  one  of  those  faculties,  has  no  eflect  what- 
ever on  the  other.  We  know  that  bright  coiours 
afford  no  delight  to  die  ear,  nor  sweet  tones  to  the 
eye;  and  are  therefore  perfectly  assured  that  tlie 
qualities  which  make  the  visible  objects  agreeable, 
caimot  be  die  saaie  with  those  which  give  pleasure 
to  the  ear.    But  it  is  by  the  eye  and  by  the  ear  that 


all  maternl  Beauty  is  perceived ;  and  3'et  the  Beauty    Br«ty« 
which  dtschises  itself  to  these  two  separate  senses,  ^^V^^ 
and  plainly  depends  upvaa  qusdities  which  have  no 
sort  of  afiinity,  is  supposed  to  be  one  distinct  quali* 
ty,  and  to  be  perceived  by  a  peculiar  sense  or  racul- 

S!  lite  perplexity  becomes  still  greater  when  we 
ink  of  the  Beauty  of  poems  or  theorems,  and  endea« 
VQur  to  imagine  what  qualities  they  can  possess  in 
common  with  die  agreeable  modifications  of  Kght  or 
of  sound. 

It  is  in  these  cousideratioDs  undoubtedly  that  dielo  vhii  Uk 
difficulty  of  the  subject  consists.    Die  faculty  of  l>ifficuM 
Taste,.plainly,  is  not  a  faculty  like  any  o€the  external  [J^^^^ 
senses— -the  range  of  whose  oSjects  is  limited  and  pre*-  ^^  ^^ 
cise,  as  well  as  die  qualities  by  whidi  they  are  ^nftified 
or  offended,— and  Beauty,  accordingly,  is  discovered 
in  an  infinite  variety  of  objects,  irniong  vrhich  it  seems, 
at  first  sight,  impossible  to  discover  any  other  bond 
of  connexion.    Yet  boundless  as  their  niversi^  taay 
appear,  it  is  plain  that  they  muH  resemble  eadi  other 
in  something f  and  in  something  more  definite  and  At* 
finable  than  merely  in  being  agreeable ; — since  they 
are  all  classed  together,  in  every  tongue  and  nation, 
under  die  common  appellation  of  Beautiful,  and  are 
felt  indeed  to  produce  emotions  in  the  mind  diat  have 
some  sort  of  kindred  or  affinity.    The  words  Beauty 
and  Beautiful,  in  short,  must  mean  something;  and  aro 
universally  felt"  to  mean  something  much  more  de- 
finite than  agreeableness  or  gratification  in  general; 
and  while  it  is  confessedly  by  no  means. easy  to  de- 
scribe or  define  what  that  something  is,  the  force  and 
clearness  of  our  perception  of  it  is  demonstrated  by  die 
readiness  with  which  we  determine,  in  any  particular 
instance,  whether  the  object  of  a  given  pleasundile 
emotion  is  or  is  not  properly  described  as  Beauty. 

What  we  have  already  said,  we  confbss,  appears  to 
t»  eoRclusive  against  die  idea  of  this  Beauty  being  anv 
fixed  or  inherent  propertv  of  the  objects  to  which  it 
is  ascribed,  or  itself  the  object  of  any  separate  and  in- 
dependent faculty;  and  we  will  no  longer  conceal  from 
the  reader  what  we  take  to  be  the  true  solution  of  the 
difficulty.    In.  our  opinion,  then,  our  sense  of  Beauty  Sc4aiiaB 
depends  enUrely  on  our  previous  experience  of  simpler  P"*P***[L. 
pleasures  or  emotions,  aod  consists  in  the  suegesHon^^ 
^  agreeable  or  interestmg  sensations  with  ^illch  we^"""^' 
had  formerly  been  made  familiar  by  the  direct  and  in- 
telligible agency  of  our  common  sensibilities : — and 
that  vast  variety  of  objects,  to  which  we  give  the  com« 
mon  name  of  Beautiful,  become  entitled  to  that  appel« 
lation,  merely  because  they  all  possess  the  power  of 
recalling  or  reflecting  those  sensations  of  whidi  they 
have  been  the  accompaniments,  or  with  which  they 
have  been  associated  in  our  imagination  by  any  other 
more  casual  bond  of  connection.      Accordmg  to 
this  view  of  the  matter,  therefore.  Beauty  is  not  an 
inherent  property  or  quality  of  objects  at  s^l,  but 
the  resttltof  die  accideotal  relaUons  in  which  they  may 
stand  to  our  experience  of  pleasures  or  emotions, — 
aod  does  not  depend  upon  any  pardcular  configura- 
tion of  parts,  proportions,  or  colours,  in  externid 
thingSy  nor  upon  the  unity,  coherence,  or  simplicity  ef 
intellectual  (Creations,— -but  merely  upon  the  associa- 
tions which,  in  the  case  of  every  indiviauai,may  enable 
these  inherent,  and  odierwise  mdifibient  qomities,  to 
suggest  or  recal  to  the  mind  emodons  of  a  pleamr* 
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able  or  iotereeting  description.  It  fbHowSs  therefbre, 
that  no  object  is  beautiful  in  itself,-— or  could*  appear 
80y  antecedent  to  our  experience  of  direct  pleasures 
or  emotions ;  and  that,  as  an  infinite  variety  of  ob«^ 
jects  may  thus  reflect  interesting  ideas,  so  all  of  them 
may  acquire  the  title  of  Beautiml,  although  utterly 
diverse  and  disparate  in  their  nature,  and  possessing 
nothing  in  common,  but  this  accidental  power  of  re- 
minding us  of  other  emotions* 

This  theoT}',  which,  we  believe,  is  now  very 
generally  adopted,  though,  under  many  needless 
qualifications,  shall  be  fitrther  developed  and  il* 
lustrated  in  the  sequel.  But  at  present  we  shall  only 
remark,  that  it  serves  at  least  to  solve  the  great 
problem  involved  in  the  discussion,  by  rendering  it 
easily  conceivable  how  objects  which  have  no  inhe- 
rent resemblance,  nor,  indeed,  any  one  quality  in 
common,  should  yet  be  united  in  one  common  rela- 
tion, and  consequently  acquire  one  common  epithet,-^ 
just  as  all  the  things  that  belonged  to  a  beloved  in- 
dividual may  serve  to  remind  us  of  him,  and  thus  to 
awake  a.  kindred  class  of  emotions,  though  just  as  un« 
like  each  other  as  any  of  the  olijects  that  are  classed 
under  the  general  name  of  BeautifuL  His  poetry, 
for  instance,  or  his  slippers,— his  acts  of  bounty,  or 
his  saddlehor8e,*-^raay  lead  to  the  same  chain  of  in- 
teresting remembrances,  and  thus  agree  in  possessing 
a  power  of  excitement,  for  the  sources  of  which  we 
should  look  in  vain  through  all  the  variety  of  their 
physical  w  metaphysicd  qualities. 

By  the  help  of  the  same  consideration,  we  get 
rid  of  all  the  mystery  of  a  peculiar  sense  or  faculty, 
imagined  fiM*  the  express  purpose  of  perceiving  Beau- 
ty ;  and  discover  that  the  power  of  Taste  is  nothing 
more  than  the  habit  of  tracing  those  associations,  by 
which  almost  all  objects  may  be  connected  with  in- 
teresting emotions.  It  is  easy  to  understand,  that 
the  recollection  of  any  scene  or  delight  or  emotion 
must  produce  a  certain  agreeable  sensation,  and  that 
the  objects  which  introduce  these  recollections  should 
not  appear  altogether  indifierent  to  us :  Nor  is  it,  per- 
haps, veiy  difficult  to  imagine,  that  recollections  thus 
strikingly  suggested  bv  some  real  and  present  exist- 
ence, should  present  themselves  under  a  different  as- 
pect, and  move  the  mind  somewhat  difierently  from 
those  which  arise  spontaneously  in  the  ordinary  course 
of  our  reflections,  and  do  not  thus  grow  out  of  a 
direct  and  peculiar  impression. 

The  wh<Ne  of  this  doctrine,  however,  we  shall  en- 
deavmir  by  and  bye  to  estaUish  upon  more  direct 
evidence;  but  having  now  explained, in  a  general  way, 
both  th»  difficulties  of  the  subject,  and  our  sug- 
gestion as  to  their  true  solution,  it  is  proper  diat  we 
should  take  a  short  review  of  the  more  considerable 
theories  that  have  been  proposed  for  the  elucidation 
of  this  corioos  question ;  which  is  one  of  the  most 
delicate,  as  well  as  the  most  popular  in  the  science  of 
metaphysics,—- was  one  of  the  eiuiiest  which  exercised 
the  speculative  ingenuity  of  philosophers,— and  has 
at  last,  we  think,  been  more  successfully  treated 
than  any  other  of  a  simiiar  description. 

In  most  of  these  speculations,  we  shall  findi  rather 
imperfect  truth,  than  fundamental  error i-f-^^rv  at  all 
events>  sudi  errors  only  asarise  natnrailylrom  that  pe- 
culiar difficulty  which  we  htove  alceady  eodeavourcd^ta 


expUin,  as  conaisltng  indie  prodigious  multitude  and  Beauty, 
diversity  of  die  objects  in  which  the  common  q^iality  ^^" 
of  Beauty  was  to  be  accounted  for.  Those  who  have 
not  been  sufficiently  aware  of  the  difficulty  have  gend- 
rally  dogmatised  from  a  small  number  of  instances,  and 
have  rather  given  exaroplesof  tbeoccurrenceof  Beauty 
in  some  few  cUisses  of  objects,  than  afibrdedany  light. 
as  to  that  upon  wliich  it  essentially  depended  in  all— > 
while  those  who  felt  its  full  force  have  very  often  found, 
no  other  resource,  than  to  represent  Beauty  a8> 
consisting  in  properties  so  extremely  vague  and  se*> 
neral  (such,  for  example,  as  the  power  of  exdtmg 
ideas  of  relation),  as  almost  to.  eluae  our  comprehen- 
sion, and,  at  the  same  time,  of  so  abstract  and  meta*- 
physical  a  description,  as  not  to  be  very  intelligibly 
stated,  as  the  radicals  of  a  strong,  familiar,  and  plea- 
surable emotion.  This  last  observation  leads  us  to 
make  one  other  remark  upon  the  general  character 
of  these  theories ;  and  this  is,  that  some  of  them* 
seem  necessarily  to  imply  the  existence  of  a  pe-^> 
culiar  sense  or  faculty  for  the  perception  of  Beauty ;. 
as  they  resolve  it  into  properties  that  are  not  in^ 
any  way  interesting  or  agreeable  to  any  of  our. 
known  Aiculties.  Such  are  all  those  which  make  it 
consist  in  Proportion,— or  in  Variety,  combined  with' 
Regularity,-*4Mr  in  waving  lines,-«-or  in  Unity r-or  in> 
the  perception  of  Relations,*— without  explaining,  or 
attempting  to  explain,  how  any  of  the$e  things  should, 
afiect  us  with  any  delight  or  emotion.  Others,  again,, 
do  not  require  the  supposition  of  any  such  separate  fa** 
culty ;  because  in  them  the  sense  of  Beauty  is  consi- 
dered as  arising  from  other  more  simple  and  familiar 
emotions,  which  are  in  themselves  and  beyond  all  dis- 
pute agreeable.  Such  are  those  which  teach  that 
Beauty  depends  on  the  perception  of  Utility,  or  of 
Design,  or  Fitness,  or  in  tracing  Associations  between, 
its  objects  and  the  common  joys  or  emotions  of  our 
nature.  Which  of  these  two  classes  of^  speculation,  to 
one  or  other  of  which,  we  believe,  all  theories  of  Beau* 
ty  may  be  reduced,  is  the  most  F^ilosof^ical  in  itself, 
we  imagine  can  admit  of  no  question ;  and  we  hope 
in  the  sequel  to  leave  it  as  little  doubtful,  which  is  u>' 
be  considered  as  most  consistent  with  the  fact.  la 
the  mean  time,  we  must  give  a  short  account  of  some 
of  the  theories  themselves. 

The  most  ancient  of  which  it  seems  necessary  to  Speenla-^ 
take  any  notice,  is  that  which  may  be  traced  in.  the  }^^  ^  ^ 
Dialogues  of  Plato,— though  w«  are  ve»y  far  ^rttmSjS^^ 
pretending  that  it  is  possible  to  give  any  intelligible     ^^ 
or  consistent  account  of  its  tenor.     It  c^iould  never 
be  foigotten,  however,  that  it  is  to  this  subtle  and^ 
ingenious  spirit,  that  we  owe  the  suggestion,  that  it 
is  Mind  alone  that  is  Beautiful ;  and  that,  in  perceiv-^ 
ing  Beauty,  it  only  contemplates  the  shadow  of  itr 
own  aflections  ;.^a  doctrine  which,  howev^  mysti- 
cally unfolded  in  his  writii^gs,  or  however  combined- 
with  extravagant  or  absurd   speculations,  unques- 
tionably carries  in  it  the  germ  of  all  the  tntth  thai* 
has  since  been  revealed  on  the  subject.    By  far 
the  largest,  dissertatien,  however,  that   this   great 
philosopher  has  left  upon  the  Mature  of  Beauty,  is 
to  be  found  in  the  dialogue  entitled  th€  Greattr 
Hippiasf  which  is  entirely  devoted  to  that  inquiry. 
We  doQot  learn  a  great  deal  of  the  author  s<own  ofni^ 
nioQ,  ifidevd,  from;  this  performance ;  for  it<is'0iie  «£ 


176 


BEAUTY. 


Beauty,  the  dialogues  which  have  been  termed  Anatreptic  or 
^  confuting, — ^in  which  nothing  is  concluded  in  the 
aiBrmative,  but  a  series  of  sophistical  suggestions  or 
hypotheses  are  successively  exposed.  ITie  plan  of 
it  is  to  lead  on  Hippias,  a  shallow  and  confident 
sophist,  to  make  a  variety  of  dogmatical  assertions 
as  to  the  nature  of  Beauty,  and  then  to  make  him 
retract  and  abandon  them  upon  the  statement  of  some 
obvious  objections.  Socrates  and  he  agree  at 
first  in  the  notable  proposition,  "  that  Beauty  is 
that  by  which  all  Beautiful  things  are  Beautiful ;" 
and  then,  after  a  great  number  of  suggestions,  by 
far  too  childish  and  absurd  to  be  worthy  of  any 
notice,  such  as,  that  the  Beautiful  may  perad- 
venture  be  gold,  or  a  fine  woman,  or  a  handsome 
mare,  they  at  last  get  to  some  suppositions,  which 
^ow  that  almost  ^1  the  theories  that  have  since 
l)een  propounded  on  this  interesting  subject,  had  oc- 
curred thus  early  to  the  active  and  original  mind  of 
tiiis  keen  and  curious  inquirer.  Thus  Socrates 
first  suggests,  that  Beauty  may  consist  in  the  Fitness 
or  suitableness  of  any  object  to  the  place  it  occupies, 
and  afterwards,  more  generally  and  directly,  that  it 
may  consist  in  Utility, — a  notion  which  is  ultimately 
rejected,  however,  upon  the  subtle  consideration 
that  the  useful  is  that  which  produces  good,  and  that 
the  producer  and  the  product  being  necessarily  differ- 
ent, it  would  follow,  upon  that  supposition,  that  beau- 
ty could  not  be  good,  nor  good  beautiful.  Finally, 
he  suggests,  that  Beauty  may  be  the  mere  organic 
delight  of  the  eye  or  the  ear, — ^to  whrch,  after  stating 
very  slightly  the  objection,  that  it  would  be  impos- 
4sible  to  account  upon  this  ground  for  the  Beauty  of 
poetry  or  eloquence,  he  proceeds  to  rear  up  a  more 
refined  and  elaborate  refutation,  upon  such  grounds 
as  these : — If  Beauty  be  the  proper  name  of  that 
which  is  naturally  agreeable  to  the  sight  and  hear- 
ing, it  is  plam,  that  the  objects  to  which  it  is  ascrib- 
ed must  possess  some  common. and  distinguishable 
property,  besides  that  of  being  agreeable,  in  conse- 
quence of  which,  they  are  separated  and  set  apart 
from  objects  that  are  agreeable  to  our  other  senses 
and  faculties,  and,  at  the  same  time,  classed  together 
under  the  common  appellation  of  Beautiful.-^-Now, 
we  are  not  only  quite  unable  to  discover  what  this 
property  is,  but  it  is  manifest,  that  objects  which 
make  themselves  known  to  the  ear,  can  have  no  pro- 
perty as  such,  in  common  with  objects  that  make 
themselves  known  to  the  eye ;  it  being  impossible 
that  an  object  which  is  beautiful  by  its  colour,  can 
be  beautiful,  from  the  same  quality,  with  another 
which  is  beautiful  by  its  sound.  From  all  which  it 
is  inferred,  that,  as  Beauty  is  admitted  to  be  some- 
thing real,  it  cannot  be  merely  what  is  agreeable  to 
the  organs  of  sight  or  hearing. 

There  is  no  practical  wisdom,  we  admit,  in  those 
fine  drawn  speculations ;  nor  any  of  that  spirit  of 
patient  observation  by  which  alone  any  soimd  view  of 
such  objects  can  ever  be  attained.  There  are  also 
many  marks  of  that  singular  incapacity  to  distinguish 
between  what  is  absolutely  puerile  and  silly,  and 
what'  is  plausible,  at  least,  and  ingenious,  which 
may  be  reckoned  among  the  characteristics  of  "  the 
divine  philosopher/'  and  in  some  degree  of  all  the 
philosophers  of  antiquity:  But  they  show  clearlv 
enough  Uie  subde  and  id>stract  character  of  Greek 


speculation,  and  prove  at  how  early  a  period,  and    Braoty. 
to  how.  great  an  extent,  the  inherent  difficulties  of  ^*^V^^ 
the  subject  were  felt,  and  produced  their  appropri- 
ate effects. 

There  are  some  hints  on  tlicse  subjects  in  the, 
works  of  Xenophon,  and  some  scattered  observa-' 
tions  in  those  of  Cicero,  who  was  the  first,  we  be- 
lieve, to  observe,  that  tlie  sense  of  Beauty  is  pecu> 
liar  to  Man; — but  nothing  else,  we  believe,  in  classi-    ' 
cal  antiquity,  which  requires  to  be  analyzed  or  ex- 
plained.   It  appears  that  St  Augustin  composed  a  Uoctrine  of 
large  treatise  on  Beauty  ;  and  it  is  to  be  lamented,  ^^^^^f^^ 
that  the  speculations  of  that  acute  and  ardent  ge-  |Ilf,J,i^J[I^ 
nius  on  such  a  subject  have  been  lost.     We  disco-  Unitv. 
ver,  from  incidental  notices  in  other  parts  of  his 
writings,  that  he  conceived  the  Beauty  of  all  objects 
to  depend  on  their  Unity, — or  on  the  perception  of- 
that  Principle  or  Design  which  fixed  the  relations  of 
their  various  parts,  and  presented  them  to  the  intel- 
lect or  imagination  as  one  harmonious  whole.     It 
would  not  be  fair  to  deal  very  strictly  with  a  tlieory 
with  which  we  are  so  imperfectly  acquainted :  But  it 
may  be  observed,  that»  while  the  author  is  so  far  in 
the  right  as  to  make  Beauty  consist  in  a  relation  to 
mind,  and  not  in  any  physical  quality,  he  has  taken 
far  too  narrow  and  circumscribed  a  view  of  the  mat- 
ter, and  one  which  seems  almost  exclusively  appli- 
cable to  works  of  human  art ;  it  being  plain  enough, 
we  think,  that  a  beautiful  landscape,  or  a  beautiful 
horse,  has  no  more  unity,  and  no  more  traces  of  de- 
sign, than  one  which  is  not  beautiful. 

We  do  not  pretend  to  know  what  the  Schoolmen 
taught  upon  this  subject  during  the  dark  ages ;  but 
the  discussion  does  not  seem  to  have  been  resumed 
for  long  after  the  revival  of  letters.  The  followers 
of  Leibnitz  were  pleased  to  maintain,  that  Beauty 
consisted  in  Perfection;  but  what  constituted  Per- 
fection they  did  not  attempt  to  define.  M.  Crouzas  OpiDions  of 
wrote  a  long  esBay,  to  show  that  Beauty  depended  ?**I1?**"^ 
on  these  five  elements,  Variety,  Unity,  Regularity, 
Order,  and  Proportion ;  and  tiie  Pere  Andre,  a  still 
longer  one  to  prove,  that,  admitting  these  to  be  the 
true  foundations  of  Beauty,  it  was  still  most  import- 
ant to  consider,  that  the  Beauty  which  results  from 
them  is  either  Essential,  or  Natural,  or  Artificial,—- 
and  that  it  may  be  greater  or  less,  according  as  the 
characteristics  of  each  of  these  classes  are  combined 
or  set  in  opposition. 

Among  ourselves,  we  are  not  aware  of  any  consi- 
derable publication  on  the  subject  tilf  the  appear- 
ance of  Lord  Shaftesbury's  Characteristics,  in  which  Of  Lord 
a  sort  of  rapturous  Platonic  doctrine  is  delivered  as  Sliaftes- 
to  the  existence  of  a  primitive  and  Supreme  Good  ^"''-^' 
and  Beauty,  and  of  a  certain  internal  sense,  by 
which  both  Beauty  and  moral  merit  were  distin- 
guished.    Addison  published  several  ingenious  pa- Of  Addi  or- 
pers  in  The  Spectator,  on  the  pleasures  of  the  ima- 
gination, and  was  the  first,  we  believe,  who  referred 
them  to  the  specific  sources  of  Beauty,  Sublimity, 
and  Novelty.     He  did  not  enter  much,  however,  Dr  Hudie- 
into  the  metaphysical  discussion  of  the  nature  oi^on^t  Doc- 
Beauty  itself;  and  the  first  phUosophical  treatise  o^[^t^„^'^r 
note  diat  appeared  on  the  subject,  may  be  said  to  r^fl^scn^) 
have  been  the  Inquiry  of  Dr  Hucheson,  first  pub-  by  which 
lished,  we  believe,  in  1725.  ^eauiy  i» 

In  this  worky  the  notion  of  a  peculiar  internal  ^"^^^^'^^ 
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BttDty.    sense,  by  which  we  are  made  sensible  of  the  exist* 
^•^V^^^ence  of  Beauty,  Is  veiy  boldly  promulgated,  and 
maintained  by  many  ingenious  arguments :  Yet  no- 
thing, we  conceive,  can  be  more  extravagant  than 
such  a  proposition ;  and  nothing  but  the  radical  faults 
of  the  other  partJt  of  the  hypothesis  could  possibly 
have  driven  the  learned  author  to  its  adoption.  Even 
after  the  exbtence  of  this  sixth  sense  was  assumed, 
he  felt  that  it  was  still  necessary  that  he  should  ex- 
plain what  were  the  qualities  by  which  it  was  grati- 
fied; and  these,  he  was  pleased  to  allege,  were  nothing 
Tins  Seme  but  the  combinations  of  Variety  with  Uniformity ; 
cxcitiHi  b^  3}|  objects,  as  he  has  himself  expressed  it,  which  are 
^onof  *"*^u*J{y  Uniform,  being  Beautiful  in  proportion  to 
Unifonnity  their  Variety,— and  all  objects  equally  various  being 
ml  Vine-  Beautiful  in  proportion  to  their  Uniformity.     Now, 
^*  not  to  insist  upon  the  obvious  and  radical  objection 

that  this  is  not  true  in  fact,  as  to  flowers,  landscapes, 
or  indeed  of  any  thing  but  architecture,  if  it  be  true 
of  that,-^it  could  not  fail  to  strike  the  ingenious  author 
that  these  qualities  of  Uniformity  and  Variety  were 
not  of  themselves  agreeable  to  any  of  our  known 
senses  or  faculties,  except  when  considered  as  sym- 
bols of  Utility  or  Design,  and  therefore  could  not 
intelligibly  account  for  the    very   lively   emotions 
which  we  often  experience  from  the  perception  of 
Beauty,  where  the  notion  of  design  or  utility  was  not 
at  all  suggested.  He  was  constrained,  therefore,  either 
to  abandon  this  view  of  the  nature  of  Beauty  alto- 
gether, or  to  imagine  a  new  sense  or  faculty,  whose 
characteristic  and  description  it  should  be  to  receive 
delight  from  the  combinations  of  Uniformity  and 
Variety,  without  any  conhideration  of  their  being 
significant  of  things  agreeable  to  our  other  faculties ; 
and  this  being  accomplished  by  the,  mere  force  of 
the  assumption  and  the  definition,  there  was  no  room 
for  farther  dispute  or  difficulty  in  the  matter. 
Attenpis        Some  of  Hucheson's  followers,  such  as  Gerard  and 
to  raolve    others,  who  were  a  little  startled  at  the  notion  of  a 
^**g^j»|o  separate  faculty,  and  yet  wished  to  retain  the  doctrine 
jJJy^J^of  Beauty  depending  on  Variety  and  Unifonnity, 
witfaoDt  tte  endeavoured,  accordingly,  to  show  that  these  quali- 
■oppootion  ties  were  nalurall^  agreeable  to  the  mind,  and  were 
^^"  ^P^    recommended  by  considerations  arising  from  its  most 
nteSeflK.  fumJiinr  properties.     Uniformity  or  Simplicity,  it  is 
said,  renders  our  conception  of  objects  easy,  and 
saves  the  mind  from  all  fatigue  and  distraction  in  the 
consideration  of  them;  whilst  Variety,  if  circumscrib- 
ed and  limited  by  an  ultimate  uniformity,  gives  it  a 
pleasing  exercise  and  excitement,  and  keeps  its  ener- 
gies in  a  state  of  pleasurable  activity.     Now,  this 
Bot  (jmte    appears  to  us  to  be  mere  trifling.     The  varied  and 
ubmUs&o  lively  emotions  which  we  receive  from  the  percep- 
^*  tion  of  Beauty,  obviously  have  no  sort  of  resem- 

blance to  the  pleasure  of  moderate  intellectual  exer- 
,tion;  nor  can  anything  be  conceived  more  utterly 
dissimilar  than  the  gratification  we  have  in  gazing 
on  the  form  of  a  lovely  woman,  and  the  satismction 
we  receive  from  working  an  easy  problem  in  arith- 
metic or  geometry.  If  a  triangle  is  more  beautiful 
than  a  regular  polygon,  as  those  authors  maintain, 
merely  because  its  figure  is  more  easily  comprehend- 
ed, the  number  Jour  should  be  more  beautiful  than 
the  number  three  hundred  and  twenty-seven,  and 
the  form  of  a  gibbet  far  more  agreeable  than  that 
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of  a  branching  oak.  The  radical  errer,  ift  *hort,  JJ^J^L/ 
consists  in  fixing  upon  properties  that  are  not  in-  ^^^ 
teresting  in  themselves,  ana  can  never  be  conceiv- 
ed, therefore,  to  excite  any  emotion,  as  the  foun- 
tain-spring of  all  our  emotions  of  Beauty :  And  it 
is  an  absurdity  that  must  infalKblv  lead  to  others, — 
whether  these  take  the  shape  of  a  violent  attempt 
to  disguise  the  truly  indifferent  nature  of  the  pro- 
perties so  selected,  or  of  the  bolder  expedient  of 
creating  a  peculiar  faculty,  whose  office  it  is  to  find 
diem  interesting. 

The  next  remarkable  theory  was  that  proposed  by  '^^^J  of 
Edmund  Burke,  in  his  Treatise  of  the  SuUime  ^f^^^'J^^ 
Beautiful.    But  of  this,  in  spite  of  the  great  name  j^eantifta 
of  the  author,  we  cannot  persuade  oursdves  Uiat  it  which  pro- 
is  necessary  to    say  much.      His    explanation  is  dace  a  le- 
founded  upon  a  species  of  materialism, — ^notmuch  ^^Uj^^jj^ 
have  been  expected  from  the  general  character  of 
his  genius,  or  the  strain  of  his  other  speculations,*-^ 
for  It  all  resolves  into  this, — that  all  objecU  appear 
beautiful,  which  have  the  power  of  producing  a  pe- 
culiar relaxation  of  our  nerves  and  fibres,  and  thus 
inducing  a  certain  degree  of  bodilr  languor  and 
sinking.    Of  all  the  suppositions  that  have  been 
at  any  time  hazarded  to  explain  the  phenomena  of 
Beauty,  this,  we  think,  is  the  most  unfortunate,  and 
the  roost  weakly  supported.    There  is  no  philosophy 
in  the  doctrine, — and  the  fundamental  assumption  is 
in  every  way  contradicted  by  the  most  familiar  ex- 
perience.   There  is  no  relaxation  of  the  fibres  in 
the  perception  of  Beauty, — and  there  is  no  pleasure 
in  the  relaxation  of  the  fibres.     If  there  were,  it 
would  follow,  that  a  warm  bath  would  be  by  far  the 
most  beautiful  thing  in  the  world — and  that  the  bril- 
liant lights,  and  bracing  airs  of  a  fine  autumn  morn- 
ing, would  be  the  very  reverse  of  Beautiful.  Accord- 
ingly, though  the  treatise  alluded  to  will  always  be 
valuable  on  account  of  the  many  fine  and  just  remarks 
it  contains,  we  are  not  aware  that  there  is  any  ac- 
curate inquirer  into  the  subject  (with  the  excep- 
tion, perhaps,  of  Mr  Price,  in  whose  hands,  however, 
the  doctrine  assumes  a  new  character)  by  whom  the 
fundamental  principle  of  the  theory  has  not  been  ex-     • 
plicitly  abandoned. 

A  yet  more  extravagant  doctrine  was  soon  after- Of  Diderot^ 
wards  mculcated,  and  in  a  tone  of  great  authority,  in  ^^  o*"* 
a  long  article  from  the  brilliant  pen  of  Diderot,  in  the  g^i^jg 
French  Encydopidiej  and  one  which  exemplifies,  in  merely  a 
a  very  striking  manner,  the  nature  of  the  difficulties  perception 
with  which  the  discussion  is  embarrassed.    This  in- of  Relation, 
genious  person,  perceiving  at  once,  tliat  the  Beauty 
which  we  ascribe  to  a  particular  class  of  objects, 
could  not  be  referred  to  any  peculiar  and  inherent 
quality  in  the  objects  themselves,  but  depended  upon 
their  power  of  exciting  certain  sentiments  in  our 
minds ;  and  being,  at  the  same  time,  at  a  loss  to  dis- 
cover what  common  power  could  belong  to  so  vast 
a  variety  of  objects  as  pass  under  the  general  ap- 
pellation of  Beautiful,  or  by  what  tie  sJl  the  va- 
'^'ous  emotions  which  are  excited  by  the  percep- 
uon  of  Beauty  could  be  united,  was  at  last  driven, 
by  his  sense  of  the  necesnty  of  keeping  his  defini- 
tion sufficiently  wide  and  comprehensive,  to  hazard 
the  strange  assertion,  that  all  objects  were  Beau- 
tiful whidK  excite  in  us  the  idea  of  relation ;  that 
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Beauty,  our  sense  of  Beauty  consisted  in  tracing  out  the 
^•^^^^^^  relations  which  the  object  possessing  it  might  have 
to  other  objects ;  and  that  its  Beauty  was  in  pro- 
portion, to  the  number  and  clearness  of  the  rela- 
tions thus  suggested  and- perceived.  It  is  scarcely 
necessary,  we  presume^  to  expose  by  any  arguments 
the  manifest  fallacy,  or  rather  the  palpable  absurdity 
of  such  a  theory  as  this.  In  the  first  place,  we  con- 
ceive it  to  be  obvious,  that  all  objects  whatever  have 
an  infinite,  and  consequently  an  equal  number  of  re- 
lations, and  are  equally  likely  to  suggest  them  to 
those  to  whom  they  are  presented ; — at  all  events,  it  is 
certain,  that  ugly  and  disagreeable  objects  have  just 
as  many  relations  as  those  that  are  agreeable,  and 
ought,  therefore,  to  be  just  as  Beautiful,  if  the  sense 
of  Beauty  consists  in  the  perception  of  relations. 
In  the  next  place,  it  seems  to  be.  sufficiently  certain, 
from  the  experience  and  common  feelings  of  all  men, 
tliat  the  perception  of  relations  among  objects  is  not 
in  itself  accompanied  by  any  pleasure  whatever,  and 
in  particular  has  no  conceivable  resemblance  to  the 
emotion  we  receive  from  the  perception  of  Beauty. 
When  we  perceive  one  ugly  old  woman  sitting  exact- 
ly opposite  to  two  other  ugly  old  women,  and  ob- 
serve, at  the  same  moment,  that  the  first  is  as  big  as 
the  other  two  taken  together,  we  humbly  conceive, 
^that  this  clear  perception  of  the  relations  in  which 
these  three  Graces  stand  to  each  other,  cannot  well 
be  mistaken  for  a  sense  of  Beauty,  and  tliat  it  does 
not  in  the  least  abate  or  interfere  with  our  sense  of 
tlieir  ugliness.  Finally,  we  may  observe,  that  the 
sense  of  Beauty  results  instantaneously  from  the  per- 
ception of  the  object ;  whereas  the  discovery  of  its 
relations  to  other  objects  must  necessarily  be  a  work 
*  of  time  and  reflection,  in  the  course  of  which  the 

beauty  of  the  object,  so  far  from  being  created  or 
brought  into  notice^  must,  in  fact,  be  lost  sight  of 
and  forgotten. 
Theory  of  Another  more  plausible  and  ingenious  theory  was 
Father  Baf-  suggested  by  the  Pere  Buffier,  and  afterwards  adopt- 
ficr  aiKl  Sir  ^d  ^j^^  illustrated  with  great  talent  in  the  Discourses 
n^iT— iSt®^  Sir  Joshua  Reynolds.  According  to  this  doc- 
Beaniy  con-  ^noe.  Beauty  consists,  as  Aristotle  held  virtue  to  do, 
sisteU  in  in  mediocrity,  or  conformity  to  that  which  was  most 
usual.  Thus  a  beautiful  nose,  to  make  use  of  Dr 
Smith's  very  apt  illustration  of  this  doctrine,  is  one 
that  is  neither  very  long  nor  very  short, — very  straight 
nor  very  much  bent, — ^but  of  an  ordinary  form  and 
proportion,  compared  with  all  the  extremes.  It  is 
the  form,  in  short,  which  nature  seems  to  have  aimed 
at  in  all  cases,  though  she  has  more  frequently  de- 
/viated  from  it  than  hit  it ;  but  deviating  from  it  in 
all  directions,  all  her  deviations  come  nearer  to  it 
than  they  ever  do  to  each  other.  Thus  the  most 
beautiful  in  every  species  of  creatures  bears  the  great- 
est resemblance  to  the  whole  species,  while  monsters 
are  so  denominated  because  they  bear  the  least ;  and 
thus  the  Beautiful,  though  in  one  sense  the  rarest, 
as  the  exact  medium  is  but  seldom  hit,  is  invariably 
the  most  common,  because  it  is  the  central  point 
from  which  all  the  deviations  are  the  least  remote. 
This  view  of  the  matter  is  adopted  by  Sir  Joshua  in 
its  full  extent,  and  is  even  carried  so  far  by  this  great 
artist,  that  he  does  not  scruple  to  conclude,  "  That 
i^'  we  were  more  used  to  deformity  than  Beau^,  de- 
formity would  then  lose  the  idea  that  is  now  annexed 
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to  it,  and  take  that  of  Beauty ; — just  as  we  iq>prove 
and  admire  fashions  in  dress,  for  no  other  reason  than 
that  we  are  used  to  them." 

Now,  not  to  dwell  upon  the  very  startling  con- 
clusion to  which  these  principles  must  lead,  viz.  that 
things  are  Beautiful  in  proportion  as  they  are  ordi- 
nary ;  and  that  it  is  merely  their  familiarity  which 
constitutes  their  Beauty,  we  would  observe,  in  the 
first  place,  that  the  whole  theory  seems  to  have 
been  suggested  by  a  consideration  of  animal  forms, 
or  perhaps  of  the  human  figure  exclusively.     In 
these  forms,  it  is  quite  true  that  great  and  monstrous 
deviations  from  the  usual  proportions  are  extremely 
disagreeable.     But  this,  we  have  no  doubt,  arises 
entirely  from  some  idea  of  pain  or  disaster  attached 
to  their  existence,  or  from  their  obvious  unfitness  for 
the  functions  they  have  to  perform.     In  vegetable 
forms,   accordingly,    these  irregularities   excite  no 
such  disgust ;  it  being,  in  fact,  the  great  object  of 
culture,  in  almost  all  the  more  beautiful  kinds,  to 
produce  what  may  be  called  monstrosities.     And,  in 
mineral  substances,  where  the  idea  of  sufiering  is 
still  more  completely  excluded,  it  is  notorious  that, 
so  far  from  the  more  ordinary  configurations  being 
thought  the  most  Beautiful,  this  epithet  is  scarcely 
ever  employed  but  to  denote  some  rare  and  unusual 
combination  of  veins,  colours,  or  dimensions.     As  to 
landscapes,  again,  and  almost  all  the  works  of  art, 
without  exception,  the  theory  is  plainly  altogether 
incapable  of  application.    In  what  sense,  for  ex- 
ample, can  it  be  said  that  the  Beauty  of  natural 
scenery  consists  in  mediocrity ;  or  that  these  land- 
scapes are  the  most  Beautiful  that  are  the  most 
common  >  or  what  meaning  can  we  attach  to  the 
proposition,  that  the  most  Beautiful  building,  or  pic* 
ture,  or  poem,  is  that  which  bears  the  nearest  resem- 
blance to  all  the  individuals  of  its  class,  and  is,  upon 
the  whole,  the  most  ordinary  and  common  ? 

To  a  doctrine  which  is  liable  to  these  obvious  and 
radical  objections,  it  is  not  perhaps  necessary  to 
make  any  other ;  but  we  must  remark  farther,  first, 
That  it  necessarily  supposes  that  our  sense  of  Beau- 
ty is,  in  all  cases,  preceded  by  such  a  large  com- 
parison between  various  individuals  of  the  same  spe- 
cies, as  may  enable  us  to  ascertain  that  average  or 
mean  form  in  which  Beauty  is  supposed  to  consist ; 
and,  consequently,  that  we  could  never  discover  any 
object  to  be  Beautiful  antecedent  to  such  a  compa- 
rison ;  and,  secondly,  That,  even  if  we  were  to  allow 
that  this  theory  afforded  some  explanation  of  the  supe- 
rior Beauty  of  any  one  object,  compared  with  others 
of  the  same  class,  it  plainly  furnishes  no  explanation 
whatever  of  the  superior  Beauty  of  one  class  of  ob- 
jects compared  with  another.  We  may  believe,  if  we 
please,  tliat  one  peacock  is  handsomer  than  another, 
because  it  approaches  more  nearly  to  the  average  or 
mean  form  of  peacocks  in  general ;  but  this  reason 
will  avail  us  nothing  whatever  in  explaining  why 
any  peacock  is  handsomer  than  any  pdican  or  pen- 
guin. We  may  say,  without  manifest  absurdity, 
that  the  most  beautiful  pig  is  that  which  has  least  of 
the  extreme  qualities  that  sometimes  occur  in  the 
tribe ;  but  it  would  be  palpably  absurd  to  give  this 
reason,  or  any  thing  like  it,  for  the  superior  Beauty 
of  the  tribe  of  antelopes  or  spaniels. 

The  notion,  in  short,  seems  to  have  been  hastily 
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Beaoiy.    adopted  by  the  ingenious  persons  who  have  main- 
^"^^V^*^  tained  it,  partly  upon  the  narrow  ground  of  the  dis- 
gust produced  by  monsters  in  the  animal  creation, 
trhich  has  been  already  sufficiently  explained, — and 
partly  in  consequence  of  the  fallacy  which  lurks  in 
the  vague  and  general  proposition  of  these  things 
being  beautiful  which  are  neither  too  big  nor  too  little, 
too  massive  nor  too  slender,  &c. ;  from  which  it  was 
Concluded,  that  Beauty  must  consist  in  mediocrity : — 
not  considering  that  the  particle  too  merely  denotes 
those  degrees  which  are  exclusive  of  Beauty,  with- 
out in  any  way  fixing  what  those  degrees  are.     For 
the  plain  meaning  of  these  phrases  is,  that  the  reject- 
ed objects  are  too  massive  or  too  slender  to  be  beatUi" 
-fnl ;  and,  therefore,  to  say  that  an  object  is  beautiful 
which  is  neither  too  big  nor  too  little,  ^c.  is  really  say- 
ing nothing  more  than  that  beautiful  objects  are  such 
as  are  not  in  any  degree  ugly  or  disagreeable.     The 
illustration  as  to  the  effects  of  use  or  custom  in  the 
article  of  dress  is  singularly  inaccurate  and  delusive ; 
the  fact  being,  that  we  never  admire  the  dress  which 
we  are  most  accustomed  to  see, — ^which  is  that  of  the 
common  people, — ^but  the  dress  of  the  few  who  are 
distinguished  by  rank  or  opulence ;  and  that  we  re- 
quire no  more  custom  or  habit  to  make  us  admire 
this  dress,  whatever  it  may  be,  than  is  necessary  to 
associate  it  in  our  thoughts  with  the  wealth  and  dig- 
nity of  those  who  wear  it. 
OpiDtons  of     ^^  Tkeedi  say  notliing  in  this  place  of  the  opinions 
Dr  Genrd,  expressed  on  the  subject  of  Beauty  by  Dr  Gerard,  Dr 
Blair,  &c,    Blair,  and  a  whole  herd  of  rhetoricians,  because  none 
of  them  pretend  to  have  any  new  or  original  notions 
with  regard  to  it,  and,  in  general,  have  been  at  no 
pains  to  reconcile  or  render  consistent  the  various 
accounts  of  the  matter,  which  they  have  contented 
themselves  with  assembling  and  laying  before  their 
readers  altogether,  as  affording  among  them  the  best 
explanation  tliat  could  be  ofiered  of  the  question. 
Thus  they  do  not  scruple  to  say,  that  the  sense  of 
Beauty  is  sometimes  produced  by  the  mere  organic 
affection  of  the  senses  of  sight  or  hearing ;  at  other 
times,  by  a  perception  o£  a  kind  o£  regular  variety ; 
and  in  other  instances  bv  the  association  of  interest- 
ing conceptions; — thus  abandoning  altogether  any  at- 
tempt to  answer  the  radical  question, — how  the  feel- 
ing of  Beauty  should  be  excited  by  such  opposite 
causes,—- and  confounding  together,  without  any  at- 
tempt at  discrimination,  those  theories  which  imply 
the  existence  of  a  separate  sense  or  faculty,  and 
those  which  resolve  our  sense  of  Beauty  into  other 
more  simple  or  familiar  emotions. 
Later  and        ^  ^^^  years,  however,  we  have  had  three  publi- 
more  im-     catioDS  on  the  subject  of  afar  higher  character, — we 
portautSpe-mean,  Mr  Alison's  Essays  on  the  Nature  and  Prin- 
cuiatioqs..     ^^^^  ^  Taste— Mr  Payne  Knight's  Analytical  /«- 
fuiry  into  the  same  subjects — and  Mr  Dugaid  Stew- 
art's Dissertations  on  Uie  Beautiful,  and  on  Taste, 
in  his  volume  of  Philosophical  Essays,     All  these 
m*   .,.     .  works  possess  an  infinite  deal  ofmerit, and  have  amone 


Theory, 


them  disclosed  almost  all  the  truth  that  is  to  be 


that  all  the  known  on  the  subject ;  though,  as  it  seem^  to  us, 
Beauty  of  with  some  Uttle  admixture  of  error,  from  which  it 
Ob> 'k*-  ^'^^  ^^^^  however,  be  difficult  to  separate  it. 
to  ^^f,  ^f  Alison  maintains,  that  all  Beauty,  or  at  least 
'BdtoAsso'^^  ^^  ^^  Beauty  of  material  objects,  depends  on 
ciaiion,       the  associations  that  may  have  connected  them  with 


the  ordinary  affections  or  emotions  of  our  nature ;    Beauty, 
and  in  this,  which  is  the  fundamental  point  of  his  ^^^^^"'^ 
theory,  we  conceive  him  to  be  no  less  clearly  right,  • 
than  he  is  convincing  and  judicious,  in  the  copious 
and  beautiful  illustration  by  which  he  has  sought  to 
establish  its  truth.     When  he  proceeds,  however,  to 
assert,  that  our  sense  of  Beauty  consists  not  merely 
in  the  suggestion  of  ideas  of  emotion,  but  in  the 
contemplation  of  a  connected  series  of  such  ideas,  £nibaria& 
and  indicates  a  state  of  mind  in  which  the  faculties,  "<^  by  ibe 
half  active  and  half  passive,  are  ffiven  up  to  a  sort  "iPP***'*^'^" 
ot  reverie  or  musing,  m  which  they  may  wander,  ^^  Tniii*s 
though  among  kindred  impressions,  far  enough  from  of  Emo- 
the  immediate  object  oi  perception,  we  will  confess  tioo^ 
that  he  not  only  seems  to  us  to  advance  a  very  ques- 
tionable proposition,  but  very  essentially  to  endanger 
the  evidence,  as  well  as  the  consistency,  of  his  gene- 
ral doctrine.     We  are  far  from  denying,  that,  in 
minds  of  sensibility  and  of  reflecting  habits,  the  con- 
templation of  beautiful  objects  will  be  apt,  especial- 
ly in  moments  of  leisure,  and  when  the  mind  is  va- 
cant, to  give  rise  to  sudi  trains  of  thought,  and  to 
such  protracted  meditations ;  but  we  cannot  possibly 
admit  that  their  existence  is  necessary  to  the  percep- 
tion of  Beauty,  or  that  it  is  in  this  state  of  mind  ex- 
clusively tliat  the  sense  of  Beauty  exists.  The  percep- 
tion of  Beauty,  on  the  contrary,  we  hold  to  be,  in 
most  cases,  quite  instantaneous,  and  altogether  as 
immediate  as  the  perception  of  the  external  qualities 
of  the  object  to  which  it  is  ascribed.     Indeed,  it 
seems  only  necessary  to  recollect,  that  it  is  to  a  pre- 
sent material  object  that  we  actually  ascribe  and  re- 
fer tliis  Beauty,  and  that  the  only  thing  to  be  ex- 
plained is,  how  this  object  comes  to  appear  Beauti* 
ful.     In  the  long  train  of  interesting  meditations, 
however,  to  which  Mr  Alison  refers, — in  the  delight- 
ful reveries  in  which  he  would  make  the  sense  of 
Beauty  consist, — it  is  obvious  that  we  must  soon  lose 
sight  of  the  external  object  which  gave  the  first  im- 
pulse to  our  thoughts;  and  though  we  may  after* 
Hoards  reflect  upon  it,  with  increased  interest  and  gra- 
titude, as  the  parent  of  so  many  charming  images,  it 
is  impossible,  we  conceive,  that  the  perception  of  its 
Beauty  can  ever  depend  upon  a  long  series  of  vari- 
ous and  shifting  emotions. 

It  likewise  occurs  to  us  to  observe,  that  if  every  thing 
was  beautiful,  which  was  the  occasion  of  a  train  of 
ideas  of  emotion,  it  is  not  easy.to  see  why  objects  that 
are  called  ugly  should  not  be  entitled  to  tliat  appel- 
lation. If  they  are  sufficiently  usly  not  to  be  viewt 
ed  with  indifference,  they  too  will  give  rise  to  ideas 
of  emotion,  and  those  ideas  are  just  as  likely  to  run 
into  trains  and  series,  as  those  of  a  more  agreeable 
description.  Nay,  as  contrast  itself  is  one  of  the 
principles  of  association,  it  is  not  at  all  unlikely,  that, 
in  tlie  train  of  impressive  ideas  which  the  sight  of 
ugly  objects  may  excite,  a  transition  may  be  ulti- 
mately made  to  such  as  are  connected  with  pleasure; 
and,  therefore,  if  the  perception  of  the  Beauty  of 
the  object  which  first  suggested  tliem  depended  up- 
on its  having  produced  a  series  of  ideas  of  emotion, 
or  even  of  agreeable  emotions,  there  seems  to  be  no 
good  reason  for  doubting,  that  ugly  objects  may  thus 
be  as  Beautiful  as  any  other,  and  that  Beauty  and 
Ugliness  may  be  one  and  the  same  thin^.  Such  is 
the  danger,  as  it  appears  to  us,  of  deserting  the  ob- 
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ject  Itself,  er  going  beyond  its  immediate  effect  and 
impression,  in  order  to  discover  the  sources  of  its  Beau- 
ty.    Our  view  of  the  matter  is  safer,  we  think,  and 
far  more  simple.    We  conceive  the  object  to  be  as- 
sociated either  in  our  past  experience,  or  by  some 
universal  analogy,  with  pleasures,  or  emotions  that 
upon  the  whole  are  pleasant ;  and*  that  these  associ- 
ated pleasures  are  instantaneously  suggested,  as  soon 
as  the  object  is  presented,  and  by  the  first  glimpse  of 
its  physical  properties,  with  which,  indeed,  they  arc 
consubstantiated  and  confounded  in  our  sensations. 
Hr  Knight       The  work  of  Mr  Knight  is  m#re  lively,  various, 
ndmils  aaeo-  and  discursive,  than  Mr  Alison's — but  not  so  svste- 
dation  u     mutic  or  conclusive.     It  is  the  cleverer  book  of  the 
ioeredient    ^^^> — ^^^  ^^^  ^^  ™^^^  philosophical  discussion  of  the 
ef  Besoty.  subject.    He  agrees  wuh  Mr  Alison  in  holding  the 
most  important,  and,  indeed,  the  only  considerable 
part  of  Beauty,  to  depend  upon  Association,  and  has 
illustrated  this  opinion  with  a  great  variety  of  just 
and  originitf  observation.      But  he  maintains,  and 
maintains  stoutly,  that  there  is  a  Beauty  independent 
of  association — prior  to  it,  and  more  original  and 
fundamental — ^the  primitive  and  natural  Beauty  of 
Colours  and  Sounds.  Now,  this  we  look  upon  to  be  a 
heresy,  and  a  heresy  inconsistent  with  the  very  first 
principles  of  Catholic  phDosophy.     We  shall  not  stop 
at  present  to  give  our  reasons  for  this  opinion,  which 
w^e  shall  illustrate  at  large  before  we  bring  this  article 
beaoty  in    to  a  close ; — but  we  beg  leave  merely  to  suggest  at  pre- 
^1oiir»and  gg„^^  ^^^^  if  our  sense  of  Beauty  be  confessedly  in  most 
'*''    *      cases  the  mere  image  or  reflection  of  pleasures  or  emo* 
tions  that  have  been  associated  with  objects  in  them- 
selves indifferent,  it  cannot  fail  to  appear  strange 
that  it  should  also  on  some  few  occasions  be  a  mere 
organic  or  sensual  gratification  of  the  particular  or- 
gans.   Language,  it  is  believed,  affords  no  other  ex- 
ample of  so  whimsical  ^  a  combination  of  different 
objects  under  one  appellation,  or  of  the  confounding 
of  a  direct  physical  sensation  with  the  suggestion  of  a 
social  or  sympathetic  moral  feeling.  We  would  observe 
also,  that  while  Mr  Knight  stickles  so  violently  for  this 
alloy  of  the  senses  in  the  constitution  of  Beauty,  he 
admits,  unequivocally,  that  Sublimity  is^  in  every  in- 
stance, and  in  ail  cases,  the  effect  of  association 
alone.     Yet  Sublimity  and  Beauty,  in  any  just  or 
large  sense,  and  with  a  view  to  the  philosophy  of 
either,  are  manifestly  one  and  the  same ;  nor  is  it 
conceivable  to  us,  that,  if  Sublimi^  be  always  the 
result  of  an  association  with  ideas  of  Power  or  Dan- 
ger, Beauty  can  possibly  be,  in  any  case,  the  result 
of  a  mere  pleasurable  impulse  on  the  nerves  of  the 
eye  or  the  ear.    We  shall  return,  however,  to  this  dis- 
cussion hereafter.    Of  Mr  Knight  we  have  only  br- 
iber to  observe,  that  we  think  he  is  not  less  hereti- 
cal in  maintaining,  that  we  have  no  pleasure  in  sym- 
pathizing with  distress  or  suffisring,  but  only  with 
mental  energy ;  and  that,  in  contemplating  the  Su- 
blime, we  are  moied  only  with  a  sense  of  power  and 
grandeur,  and  never  with  any  feeling  of  terror  or 
awe. — These  errors,  however,  are  less  intimately 
Mr  Stew-    connected  with  the  subject  of  our  present  discus- 
art'*  Essay  gion. 

S[^^ . .  With  Mr  Stewart  we  have  less  occasion  for  quar- 
•hieSy  phi-  '^^ »  chiefly,  perhaps,  because  he  has  made  fewer 
Illogical,     positive  assertions,  and  entered  less  into  the  matter 


of  controversy.    His  Essa^  on  the  Beautiful  is  ra-    Bemiy. 
ther  philological  than  metaphysicaL     The  object  of  ^*>^%^^ 
it  is  to  show  by  what  gradual  and  successive  exten- 
sions of  meaning  the  word,  though  at  first  appropri- 
ated to  denote  the  pleasing  effect  of  colours  alone» 
might  naturally  come  to  signify  all  the  other  pleas- 
ing things  to  which  it  is  now  applied.  In  this  investiga- 
tion he  makes  many  admirable  remarks,  and  touches^ 
with  the  hand  of  a  master,  upon  many  of  the  dij^pu- 
table  parts  of  the  question ;  but  he  evades  the  particu- 
lar point  at  issue  between  us  and  Mr  Knight,  by  stat- 
ing, that  it  is  quite  immaterial  to  his  purpose,  whether 
the  Beauty  of  colours  be  supposed  to  depend  on  theic* 
organic  effiect  on  the  eye,  or  on  some  association  be- 
tween them  and  other  agreeable  emotions, — ^it  bein|^ 
enough  for  his  purpose  that  this  was  probably  the  firsfr 
sort  of  Beauty  that  was  observed,  and  that  to  which  the 
name  was  at  first  exclusively  applied.    It  is  evident 
to  usy  however,  that  he  leans  to  the  opinion  of  Mr 
Knight,  as  to  this  Beauty  being  truly  sensual  or  or- 
ganic. In  observing,  too,  that  Beauty  is  not  now  the  QnestUnr 
name  of  any  one  thing  or  quality,  but  of  very  many  able  Doc*^ 
different  qualities,— ^«nd  that  it  is  applied  to  them  all,  ^'^'■^  *■  ^ 
merely  because  they  are  often  united  in  the  same  ^^^^ 
objects,  or  perceived  at  the  same  time  and  ^  the  nane  of 
same  organs^^^it  appears  to  us  that  he  carries  his  Beantifol 
philology  a  little  too  far,  and  disregards  other  prin-  ^  p>«aiof 
ciples  of  reasoning  of  far  higher  auUiority.     To  give  ^^^^^^ 
the  name  of  Beauty,  for  example,  to  every  thing  that  Uwimelvet 
interests  or  pleases  us  through  the  channel  of  sight,  to  the  iJiar 
including  in  this  category  the  mere  impulse  of  l^ht  ^o*^ 
that  is  pleasant  to  the  organ,  and  the  presentment 
of  objects  whose  whole  charm  consists  in  awakening 
the  memory  of  social  emotions,  seems  to  us  to  be 
confounding  things  together  that  must  always  be  se- 
pacate  in  our  feelings,  and  giving  a  far  greater  im* 
portance  to  the  mere  identity  of  the  organ  of  per- 
ception, than  is  warranted  either  by  the  ordinary 
language  or  ordinary  experience  of  men.    Upon  the 
same  principle  we  should  give  this  name  of  Beautifuli 
and  no  other,  to  all  acts  of  kindness  or  magnanimity, 
and,  indeed,  to  every  interesting  occurrence  which  ' 
took  place  in  our  sight,  or  came  to  our  knowledge 
by  means  of  the  eye : — nay,  as  the  ear  is  also  allowed 
to  be  a  channel  for  in^ressions  of  Beauty,  the  same 
name  should  be  given  to  any  interesting  or  pleasant 
thing  that  we  hear,-*and  good  news  read  to  us  from 
the  gazette  should  be  denominated  Beautiful,  just 
as  much  aa  a  fine  composition  of  music.     These 
things,  however,  are  never  called  Beautiful,  and  are 
felt,  indeed,  to  afford  a  gratification  of  quite  a  differ- 
ent nature.     It  is  no  doubt  true,  as  Mr  Stewart 
has  observed,  that  Beauty  is  not  one    thing,  but 
many, — and  does  not  produce  one  uniform  emotion, 
but  an  infinite  variety  of  emotions.     But  this  we 
conceive  is   not    merely  because   many    pleasant 
things  may  be  intimated  to  us  b v  the  same  sense, 
but  because  the  things  that  are  called  Beautiful  may 
be  associated  with  an  infinite  variety  of  agreeable 
emotions,  of  the  specific  character  of  which  their 
Beauty  will  consequently  partake*     Nor  does  it  fol- 
low, firom  the  fiict  of  this  great  variety,  that  there 
can  be  no  other  principle  of  union  among  these 
agreeable  emotions,  but  that  of  a  namCf  extended 
to  them  all  upon  the  very  slight  ground  of  their 
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eomtng  through  the  Bame  organ ;  since,  upon  our 
theory,  and  indeed  upon  Mr  Stewart's,  in  a  vast  ma*- 
jority  of  instances,  there  is  the  remarkable  circum- 
stance of  their  being  ail  suggested  by  association 
with  some  present  sensation,  and  all  modified  and 
compounded  to  our  feelings  by  an  actual  and  direct 
perception. 

It  is  unnecessary,  however,  to  pursue  these  cri- 
ticisms, or,  indeed,  this  hasty  review  of  the  specula- 
tion of  other  writers,  any  farther.  The  few  observa- 
tions we  have  already  made,  will  enable  the  intelli- 
gent reader^  both  to  imderstand  In  a  general  way  what 
has  been  already  done  on  the  subject,  and  in  some 
degree  prepare  him  to  appreciate  the  merits  of  that 
theory,  substantially  the  same  with  Mr  Alison's, 
which  we  shall  now  proceed  to  illustrate  somewhat 
more  in  detail. 

The  basis  of  it  is,  that  the  Beauty  which  we  im- 
pute to  outward  objects,  is  nothing  more  than  the 
reflection  of  our  own  inward  emotions,  and  is 
made  up  entirely  of  certain  little  portions  of  love, 
pity,  and  affection,  which  have  been  connected  with 
these  objects,  and  still  adhere  as  it  were  to  them,  and 
move  us  anew  whenever  they  are  presented  to  our  ob- 
servation; Before  proceeding  to  bring  anyproi^of 
the  truth  of  this  proposition,  there  are  two  things  that 
it  may  be  propes  to  explain  a  little  more  distmctly. 
First,  *  What  are  the  primary  affections,  .by  the  sug- 
gestion of  which  we  think  the  sense  of  Beauty  is 
produced  ?  And,  secondly,  What  is  the  nature  of  the 
connexion  by  wU cb  we  suppose  tliait  the  objects  we 
call  beautiful  are  enabled  to  suggest  these  affec- 
tions? 

With  regard  to  the  first  of  these  points,  it  fortu- 
nately is  not  necessary  either  to  enter  into  any  tedi- 
ous details,  or  to  have  recourse  to  any  nice  distinc- 
tions. All  sensations  that  are  not  absolutely  indiffi&r* 
ent,  and  are,  at  the  same  time,  either  agreeable, 
when  experienced  by  ourselves,  or  attractive  when 
contemplated  in  others,  may  form  the  foundation  of 
the  emotions  of  Sublimity  or  Beauty.  The  love  of 
sensation  seems  to  be  the  ruUng  appetite  of  human 
nature ;  and  many  sensations,  in  which  the  painful 
seems  to  bear  no  Uttle  share,  are  consequently  sought 
for  with  avidity,  and  recollected  with  interest,  even 
in  our  own  persons'.  In  the  persons  of  others,  emo- 
tions still  more  painful  are  contemplated  with  eager- 
ness and  delight ;  and  therefore  we  must  not  be  sur- 
prised to  find,  that  many  of  the  pleasing  sensations  of 
Beauty  or  Sublimity  resolve  themselves  ultimately 
into  recollections  of  feelings  that  may  appear  to  have 
a  very  opposite  character.  The  sum  of  the  whole  is, 
that  every  feding  which  it  i&  agreeable  to  experi- 
ence, to  recal,  or  to  witness,  may  become  the  source 
of  beauty  in  external  objects,  when  it  is  so  connect- 
ed with  them  as  that  their  i^pearance  reminds  us  of 
that  feeling.  Now,  in  real  life,  and  from  daily  ex- 
perience and  observation,  we  know  that  it  is  agree- 
able, in  the  first  place,  to  recollect  our  own  pk«surw 
able  sensations,  or  to  be  enabled  to  form  a  livdy 


conception  of  the  pleasures  of  other  men,  or  even  Beaa^. 
of  sentient  beings  of  any  description.  We  know  ^•^^^'^^ 
likewise,  from  the  same  sure  authority,  that  there  is 
a  certain  delight  in  the  remembrance  of  our  past,  or 
the  conception  of  our  future  emotions,  even  though 
attended  with  great  pain,  provided  they  be  not  forced 
too  rudely  on  the  mind,  and  be  softened  by  the  ac- 
companiment of  any  milder  feeling.  And  finally, 
we  know,  in  the  same  manner,  that  the  spectacle  or 
conception  of  the.  emotions  of  others,  even  when  in 
a  high  degree  painful,  is  extremely  interesting  and 
attractive,  and  draws  us  away,  not  only  from  the  con- 
sideration of  indifferent  objects,  but  even  from  the 
pursuit  of  light  or  frivololis  emoyments.  All  these 
are  plain  and  familiar  &cts,  of  the  existence  of  which^ 
however  they  may  be  explained,  no  one  can  enter- 
tain the  slightest  doubt,— and  into  which,  therefore, 
we  shall  have  made  no  inconsiderable  progress,  if  we 
can  resolve  the  more  mysterious  fact,  of  the  emotions 
we  receive  from  the  contemplation  of  Sublimity  or 
Beauty. 

Our  proposition  then  is,  that  these  emotions  are 
not  originid  emotions,  nor  produced  directly  by  any 
qualities  in  the  objects  which  excite  them ;  but  are 
reflections,  or  images,  of  the  more  radical  and  fami- 
liar emotions  to  which  we  have  already  alluded ;  and 
are  occasioned,  not  by  any  inherent  virtue  in  the  ob- 
jects before  us,  but  by  the  accidents,  if  we  may  so 
express  ourselves,  by  which  these  may  have  been 
enabled  to  suggest  or  recal  to  us  our  own  past  sen- 
sations or  sympathies.  We  might  almost  venture, 
indeed,  to  lay  it  down  as  an  axiom,  that,  except  in 
the  plain  and  palpable  case  of  bodily  pain  or  plea- 
sure, we  can  never  be  interested  in  any  thing  but  the 
fortunes -of  sentient  beings;-— and  that  everything 
partaking  of  the  nature  of  mental  emotion,  must 
have  for  its  object  the  feelings,  past,  present  or  pos- 
sible, of  sometMng  capable  of  sensation.  Indepen- 
dent, therefore,  of  all  evidence,  and  without  the  help 
of  any  explanation,  we  should  have  been  apt  to  con- 
dude,  that  the  emotions  of  Beauty  and  Sublimit 
must  have  for  their  objects  the  sufferings  or  enjoy- 
ments of  sentient  beings ; — and  to  reject,  as  intrin*.  • 
sically  absurd  and  incredible,  the  supposition,  that 
material  objects,  which  obviously  do  neither  hurt 
nor  delight  the  body,  should  yet  excite,  by  their 
mere  f^ysical  qualities,  the  very  powerful  emotions 
which  are  sometimes  excited  by  the  spectacle  of 
Beauty. 

Of  the  feelings,  by  their  connexion  with  which 
external  objects  become  beautiful,  we  do  not  think 
it  necessary  to  speak  more  min^tely ; — and,  there- 
fore, it  only  remains,  under  this  preliminary  view  of 
the  subject,  to  explain  tho  nature  of  that  connexion  Nature  Df 
by  which  we  conceive  this  effect  to  be  produced,  the  aiocia- 
Here,  also,  tliere  is  but  little  need  for  minuteness,  or  ^»^  by 
fulness  of  enumeration.     Almost  every  tie>  by  ^h*ch  .^J{^"J|^ 
two  objects  can  be  bound  together  in  the  imaginap'^mj^ 
tion,  in  such  a  manner  as  that  the  presentment  of 
the  one  shall  recal  the  memory  of  the  other ;— «r,  in 


*  A  considerable  part  of  the  sequel  of  this  article  has  already  i^>peared  m  a  critique  (by  the  same  author) 
upon  Mr  Alison's  Essaif  in  the  Edinburgh  Reiriew  finr  May  1811. 
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^  Weaniy.  ^  qii^^^  words,  almost  every  possible  relation  which  can 
^^V*^^  subsist  between  such  objects,  may  serve  to  connect 
the  things  we  call  Sublime  or  Beautiful,  with  feelings 
that  are  interesting  or  delightful.  It  may  be  useful, 
however,  to  class  these  bonds  of  association  between 
Mind  and  Matter  in  a  rude  and  general  way. 

It  appears  to  us,  then,  that  objects  are  Sublime  or 
Beautiful,  Firit,  When  they  are  the  Natural  signs,  and 
Perpetual  concomitants  of  pleasurable  sensations, 
or,  at  any  rate,  of  some  lively  feeling  or  emotion  in 
ourselves  or  in  some  other  sentient  beings ;  or,  Sc- 
condli/f  When  they  are  the  arbitrary  or  Accidental 
concomitants  of  such  feelings ;  or,   Thirdli/,  When 
they  bear  some  Analogy  or  fanciful  resemblance  to 
things  with  which  these  emotions  are  necessarily  con- 
nected.    In  endeavouring  to  illustrate  the  nature  of 
these  several  relations,  we  shall  be  led  to  lay  before 
our  readers  some  proofs  that  appear  to  us  satisfac- 
tory of  the  truth  of  the  general  theory. 
First  Class       The  most  obvious,  and  the  strongest  association 
of  Assoria-  that  can  be  established  between  inward  feelings  and 
tir^  r  imJ  ®^^^'"^  objects  is,  where  the  object  is  Necessarily 
object  ]%     ^"d  Universally  connected  with  the  feeling  by  the 
nece$aarUtf    law  of  nature,  so  that  it  is  always  presented  to  tlie 
connected    senses  when  the  feeling  is  impressed  upon  the  mind, — 

^' ot/*"*      **  ^®  ®^S^^  ®'  '^®  sound  of  laughter,  with  the  feeling 
*"    ^"'      of  gaiety, — of  weeping  with  distress, — of  the  sound 
of  Siunder,  with  ideas  of  danger  and  power.     Let 
us  dwell  for  a  moment  on  the  last  instance. — Nothing, 
Example,     perhaps,  in  the  whole  range  of  nature,  is  more  strik- 
ingly and  universally  sublime  than  the  sound  we  have 
just  mentioned ;  yet  it  seems  obvious,  that  the  sense  of 
sublimity  is  produced,  not  by  any  quality  that  is  per- 
ceived by  the  ear,  but  altogether  by  the  impression 
of  Power  and  of  Danger  that  is  necessarily  made 
upon  the  mind,  whenever  that  sound  is  heard.    That 
it  is  not  produced  by  any  peculiarity  in  the  sound  it- 
self, is  certain,  from  the  mistakes  that  are  frequently 
made  with  regard  to  it.    The  noise  of  a  cart  rattling 
over  the  stones,  is  often  mistaken  for  thunder ;  ana 
as  long  as  the  mistake  lasts,  this  very  vulgar  and  in- 
significant noise  is  actually  felt  to  be  prodigiously  su* 
blime.     It  is  so .  felt,  however,  it  is  perfectly  plain, 
merely  because  it  is  then  associated  with  ideas  of 
prodigious  power  and  undefined  danger ; — and  the 
sublimity  is  destroyed,  the  moment  the  association  is 
dissolved,  though  the  sound  itself,  and  its  effect  on 
the  organ,  continue  exactly  the  same.     This,  there- 
fore, is  an  instance  in  which  sublimity  is  distinctly 
proved  to  consist,  not  in  any  physical  quality  of  the 
object  to.  which  it  is  ascribed,  but  in  its  necessary 
connexion  with  that  vast  and  uncontrolled  Power 
which  is  the  natural  object  of  awe  and  veneration. 
Ocb^r  Es-       We  may  now  take  an  example  a  little  less  plain 
"■•?'«•       and  elementary.     The  most  beautiful  object  in  na- 

ilielHaman  ^"^'  P^'^^P^>  '^  ^^  countenance  of  a  young  and 
Couute-  beautiful  woman ; — and  we  are  apt  at  first  to  imagine, 
Bance.  that,  independent  of  all  associations,  the  forms  and 
colours  which  it  displays  are,  in  tliemselves,  lovely 
and  engaging,  and  would  appear  charming  to  all  be- 
holders, with  whatever  other  qualities  or  impressions 
they  might  happen  to  be  connected.  A  very  little 
reflection,  however,  will  probably  be  suiBcient  to 
convince  us  of  the  fallacy  of  this  impression  ;  and  to 
satisfy  us,  that  what  we  admire  is  not  a  combination  of 


forms  and  colours,  which  could  never  excite  any  men- 
tal emotion,  but  a  collection  of  signs  and  tokens  of 
certain  mental  feelings  and  affections,  which  are  uni- 
versally recognised  as  the  proper  objects  of  love  and 
sympathy.  Laying  ande  the  emotions  arising  from  dif- 
ference of  sex,  and  supposing  female  beauty  to  be 
contemplated  by  the  pure  and  unenvying  eye  of  a  fe- 
male, it  seems  quite  obvious,  that,  among  its  ingre- 
dients, we  should  trace  the  signs  of  two  different 
sets  of  qualities,  that  are  neither  of  them  the  object 
of  sight,  but  of  a  higher  fiiculty  ^— in  the  first  place; 
of  youth  and  health  ;  and  in  the  second  place,  of  in- 
nocence, gaiety,  sensibility,  intelligence,  delicacy  or 
vivacity.  Now,  without  enlarging  upon  the  natural 
effect  of  these  suggestions,  we  shall  just  suppose  that 
the  appearances,  which  must  be  admitted  at  all 
events  to  be  actually  significant  of  the  qualities  we. 
have  enumerated,  had  been  by  the  law  of  nature  at- 
tached to  the  veiy  opposite  qualities  ^— that  the 
smooth  forehead,  the  firm  cheek,  and  the  full  lip, 
which  are  now  so  distinctfy  expressive  to  us  of  the 
gay  and  vigorous  periods  of  youth, — and  the  clear 
and  blooming  complexion,  which  indicates  health 
and  activity,  had  been  in  fact  the  forms  and  colours 
by  which  old  age  and  sickness  were  characterized ; 
and  that,  instead  of  being  found  united  to  those 
sources  and  seasons  of  enjoyment,  they  had  been  the 
badges  by  which  nature  pointed  out  that  state  of 
suffering  and  decay  which  is  now  signified  to  us  by 
the  livid  and  emaciated  face  of  sickness,,  or  the 
wrinkled  front,  the  quivering  lip,  and  hollow  cheek 
of  age ; — If  this  were  the  familiar  law  of  our  nature, 
can  it  be  doubted  that  we  should  look  upon  these 
appearances^  not  with  rapture,  but  with  aversion, — 
and  consider  it  as  absolutely  ludicrous  or  disgust- 
ing, to  speak  of  the  beauty  of  what  was  interpreted 
by  every  one  as  the  lamented  sign  of  pain  and  de- 
crepitude  ?  Mr  Knight  himself,  though  a  firm  be* 
liever  in  the  intrinsic  beauty  of  colours,  is  so  much 
of  this  opinion,  that  he  thinks  it  entirely  owing  to 
those  associations  that  we  prefer  the  tame  smooth- 
ness, anu  comparatively  poor  colours  of  a  youthfiil 
face,  to  the  richly  firetted  and  variegated  counte- 
nance  of  a  pimpled  drunkard. 

Such,  we  conceive,  would  be  the  inevitable  effect 
of  dissolving  the  subsisting  connexion  between  the 
animating  ideas  of  hope  and  enjoyment,  and  those 
visible  appearances  which  are  now  significant  of  those 
emotions,  and  derive  their  whole  Beauty  from  that 
signification.  But  the  effect  would  be  still  stronger, 
if  we  could  suppose  the  moral  expression  of  those 
appearances  to  be  reversed  in  the  same  manner.  If 
the  smile,  which  now  enchants  us,  as  the  expression 
of  innocence  and  affection,  •  were  the  sign  attached 
by  nature  to  ^uilt  and  malignity,— -if  the  blush  which 
expresses  delicacy,  and  the  glance  that  speaks  intel- 
ligence, vivacity  and  softness,  had  always  been  found 
united  with  brutal  passion  or  idiot  moodiness ;  is  it 
not  certain,  that  the  whole  of  their  Beauty  would  be 
extinguished,  and  that  our  emotions  from  the  sight 
of  them  would  be  exactly  the  reverse  of  what  thej 
now  are  ? 

That  the  Beauty  of  a  living  and  sentient  creature 
should  depend,  in  a  great  degree,  upon  qualities  pe« 
culiar  to  such  a  creature,  rather  than  upon  the  mere 
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^fg^y*  phjaical  attributes  which  it  may  possess  in  common 
'^^^  with  the  inert  matter  around  it,  cannot  indeed  appear 
a  very  improbable  supposition  to  any  one.  But  it 
may  be  more  difficult  for  some  persons  to  under- 
stand how  the  beauty  of  mere  dead  matter  should 
be  derived  firom  the  feelings  and  sympathies  of  sen- 
tient beings.  It  is  absolutely  necessary,  therefore^ 
that  we  should  give  an  instance  or  two  of  this  deri- 
vation. 
<3f  the  It  is  easy  enough  to  understand  how  the  sight 

y^y^^^  of  a  picture  or  statue  should  affect  us  nearly  in  the 
^^jcciL^  same  Iray  as  the  sight  of  the  original:  nor  is  it  much 
^■df^  A*-  more  difficult  to  conceive,  how  &e  sight  of  a  cottage 
MtMiM  should  give  us  something  of  the  same  feeling  as  the 
T^fi*''*  sight  of  a  peasant's  family ;  and  the  aspect  of  a  town 
^^^S^  nuse  many  of  the  same  ideas  as  the  appearance  of  a 
^     '  multitude  of  persons.      We  may  begin,  therefore, 

with  an  example  a  little  more  complicated.     Take, 
for  instance,  Uie  case  of  a  common  English  land- 
scape— ^green  meadows  with  fat  cattle— canals  or 
navigable  rivers — ^well  fenced,  well  cultivated  fields-* 
neat,    clean,  scattered   cottages— -humble    antique 
church,  with  church  yard  elms,  and  crossing  hedge- 
rows— all  seen  under  bright  skies,   and  in   good 
weather : — There  is  much  Beauty,  as  every  one  will 
acknowledge,  in  such  a  scene.     But  in  what  does 
the  Beauty  consist  ?  Not  certainly  in  the  mere  mix- 
ture of  colours  and  forms ;  for  colours  more  pleas- 
ing, and  lines  more  graceful    (according    to   any 
theory  of  grace  that  may  be  preferred),  might  be 
spread  upon  a  board,  or  a  painter's  pallet,  without 
engaging  the  eye  to  a  second  glance,  or  raising  the 
least  emotion  in  the  mind ; — ^but  in  the  picture  of 
human  happiness  that  is  presented  to  our  imagina- 
tions and  affections,-^in  the  visible  and  unequivocal 
signs  of  comfort,  and  cheerful  and  peaceful  enjoy- 
ment,— and  of  that  secure  and  successful  industry 
that  ensures  its  continuance, — and  of  the  piety  by 
which  it  is  exalted, — and  of  die  simplicity  by  which 
it  is  contrasted  with  the  guilt  and  the  fever  of  a  city 
life ; — in  the  images  of  health  and  temperance  and 
plenty  which  it  exhibits  to  every  ^e,— ^nd  in  the 
glimpses  which  it  affords  to  warmer  imaginations,  of 
those  primitive  or  fabulous   times,  when  man  was 
uncorrupted  by  luxury  and  ambition,  and  of  those 
humble  retreats  in  which  we  still  delight  to  imagine 
that  love  and  philosophy  may  find  an  unpolluted 
asylum.     At  all  events,  however,  it  is  human  feel- 
ing that  excites  our  sympathy,  and  forms  the  ob- 
ject of  our  emotions.     It  is  man,  and  man  alone, 
that  we  see  in  the  beauties  of  the  earth  which  he  in- 
habits ; — or,  if  a  more  sensitive  and  extended  sym- 
pathy connect  us  with  the  lower  families  of  animated 
nature,  and  make  us  rejoice  with  the  lambs  that  bleat 
on  the  uplands,  or  the  cattle  that  ruminate  in  the 
valley,  or  even  with  the  living  plants  that  drink  the 
bright  sun  and  the  balmy  air  beside  them,  it  is  still 
tlie  idea  of  enjoyment — of  feelings  that  animate  the 
existence  of  sentient  beings — ^that  calls  forth  all  our 
emotions,  and  is  the  parent  of  all  the  Beauty  with 
which  we  proceed  to  invest  the  inanimate  creation 
around  us. 

Instead  of  this  quiet  and  tame  English  landscape, 
let  us  now  take  a  Welch  or  a  Highland  scene ;  and 
see  whether  its  beauties  will  admit  of  being  explained 


on  the  same  principle.    Here,  we  shall  have  lof^y     Heauty. 
mountains,  and  rocky  and  lonely  recesses,— tufted  ^^^"V^ 
woods  hung  over  precipices,— lakes  intersected  witli 
castled  promontories,-*amp]e  solitudes  of  unplough- 
ed  and  untrodden  valleys,— nameless  and  gigantic 
ruins, — and  mountain  echoes  repeating  the  scream 
of  the  eagle  and  the  roar  of  the  cataract.    This,  too, 
is  beautiful ; — and,  to  those  who  can  interpret  the 
language  it  speaks,  far  more  beautiful  than  the  pro- 
sperous scene  with  which  we  have  contrasted  it.  Yet, 
lonely  as  it  is,  it  is  to  the  recollection  of  man  and  of 
human  feelings  that  its  Beauty  also  is  owing.    The 
mere  forms  and  colours  that  compose  its  visible  ap- 
pearance, are  no  more  capable  of  exciting  any  emo- 
tion in  the  mind,  than  the  forms  and  colours  of  a 
Turkey  carpet.     It  is  sympathy  with  the  present  or 
the  past,  or  the  imaginary  inkabUants  of  such  a  re- 
gion, that  alone  gives  it  either  interest  or  Beauty ; 
and  the  delight  of  those  who  behold  it,  will  always 
be  found  to  be  in  exact  proportion  to  the  force  of 
their  imaginations,  and  the  warmth  of  their  social 
affections.     The  leading  impressions,  here,  are  those 
of    romantic    seclusion,   and   primeval  simplicity; 
lovers  sequestered  in  these  blissful  solitudes,  '*  from 
towns  and  toils  remote," — and  rustic  poets  and  phi- 
losophers communing  with  nature,  at  a  distance  from 
the  low  pursuits  and  selfish  malignity  of  ordinary 
mortals ; — ^then  there  is  the  sublime  impression  of 
the  Mighty  Power  which  piled  the  massive  cli&  up- 
on each  other,  and  rent  the  mountains  asunder,  and 
scattered  their  giant  fragments  at  their  base ; — and 
all  the  images  connected  with  the  monuments  of  an- 
cient magnificence  and  extinguished  hostility, — the 
feuds,  and  the  combats,  and  the  triumphs  of  its  wild 
and  primitive  inhabitants,  contrasted  with  the  still- 
ness and  desolation  of  the  scenes  where  they  lie  in- 
terred;— and  the  romantic  ideas  attached  to  their 
ancient  traditions,  and  the  peculiarities  of  their  pre- 
sent life, — ^their  wild  and  enthusiastic  poetry,— their 
gloomy   superstitions, — their   attachment    to    their 
chiefs, — the  dangers,  and  the  hardships  and  enjoy- 
ments of  their  lonely  huntings  and  fishings, — their 
pastoral  shielings  on  the  mountains  in  summer, — 
and  the  tales  and  the  sports  that  amuse  the  little 
groups  that  are  frozen  into  their  vast  and  trackless 
valleys  in  the  winter.     Add  to  all  this,  tlie  traces  of 
vast  and  obscure  antiquity  that  are  impressed  on  tlie 
language  and  the  habits  of  the  people,  and  on  the 
cli£,  and  caves,  and  gulfy  torrents  of  the  land ;  and 
the  solemn  and  touching  reflection,  perpetually  re- 
curring, of  the  weakness  and  insignificance  of  perish- 
able man,  whose  generations  thus  pass  away  into, 
oblivion,  with  all  their  toils  and  ambition,  while  Na- 
ture holds  on  her  unvarying  course,  and  pours  out 
her  streams,  and  renews  her  forests,  with  undecaying 
activity,  regardless  of  the  fate  of  her  proud  and  pe- 
rishable sovereign. 

We  have  said  enough,  we  believe,  to  let  our  read-  Bexnly  of 
ers  understand  what  we  mean  by  external  objects  Spring, 
being  the  natural  signs  or  concomitants  of  human 
sympathies  or  emotions.  Yet  we  cannot  refrain  from 
adding  one  other  illustration,  and  asking  on  what 
other  principle  we  can  account  for  tlie  beauty  of 
Spring.}  Winter  has  shades  as  deep,  and  colours  as 
brilliant ;  and  the  great  forms  of  nature  are  substan- 
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j)eaoty.  tially  the  nine  through  all  the  refvolutions  of  the 
year.  We  shiill  seek  in  vain,  therefore,  in  the  ac- 
cidents of  mere  organic  matter,  for  the  sources  of 
that  *'  vernal  delight  and  joy,*'  which  subject  all 
.finer  spirits  to  an  annual  intoxication,  and  strike 
fiome  the  sense  of  Beauty  even  to  hearts  that  seem 
proof  against  it  under  all  other  aspects.  And  it  is 
not  among  the  Dead  but  among  the  Living,  that  this 
Beauty  origmates.  It  is  the  renovation  of  life  and 
of  joy  to  all  animated  beings,  that  constitutes  this 
great  jubilee  of  nature; — the  young  of  animals 
bursting  into  existence, — the  simple  and  universal 
pleasures  which  are  diffused  by  the  mere  tempera- 
ture of  the  air.  and  the  profusion  of  sustenance, — 
the  pairing  of  birds,-^the  cheerful  resumption  of 
rustic  toils,---the  great  alleviation  of  all  the  miseries 
of  poverty  and  sickness, — our  sympathy  with  the 
young  life,  and  the  promise  and  the  hazards  of  the 
▼egetabie  creation, — the  solemn,  yet  cheering,  im- 
pression of  the  constancy  of  Nature  to  her  great  pe- 
riods of  renovation, — and  the  hopes  that  dart  spon- 
taneously forward  into  the  new  circle  of  exertions 
and  enjoyments  that  is  opened  up  by  her  hand  and 
her  example.  Such  are  some  of  the  conceptions 
that  are  forced  upon  us  by  the  appearances  of  re- 
turning Spring;  and  that  seem  to  account  for  the 
emotions  of  delight  uMth  which  these  appearances 
are  hailed,  by  every  mind  endowed  with  any  degree 
of  sensibility,  somewhat  better  than  the  brightness 
of  the  colours,  or  the  agreeableness  of  the  smells 
that  are  then  presented  to  our  senses. 

They  are  kmdred  conceptions  that  constitute  all 
the  beauty  of  Childhood.  The  forms  and  colours 
'  that  are  peculiar  to  that  age,  are  not  necessarily  or 
absolutely  beautiful  in  themselves ;  for,  in  a  grown 
person,  the  same  forms  and  colours  would  be  either 
ludicrous  or  disgusting.  It  is  their  indestructible 
comiexion  with  the  engaging  ideas  of  innocence,-*- 
of  careless  gaiety,— of  unsuspecting  confidence; — 
made  still  more  tender  and  attractive  by  the  recol- 
lection of  helplessness,  and  blameless  and  happy  ig- 
norance,— of  the  anxious  afiection  that  watches  over 
all  their  ways, — and  of  the  hopes  and  fears  that  seek 
to  pierce  futurity,  for  those  who  have  neither  fears 
nor  cares  nor  anxieties  for  themselves. 

These  few  illustrations  will  probably  be  sufficient 
to  give  our  readers  a  general  conception  of  the  cha- 
racter and  the  grounds  of  that  theory  of  beauty 
which  we  think  affords  the  only  true  or  consistent 
account  of  its  nature.   They  are  all  examples,  it  will 
be  observed,  of  the  First  and  most  important  con- 
nexion which  we  think  may  be  established  between 
external  objects  and  the  sentiments  or  emotions  of 
the  mind  ;  or  cases,  in  which  the  visible  phenomena 
s:i»iM{Clasi&i*e  the  Natural  and  Universal  accompaniments  of 
of  Auocia-  the  emotion,  and  are  consequently  capable  of  reviv- 
^'hlT'lii     ^^^  ^^*^  emotion,  in  some  degree,  in  the  breast  of 
Beagty  is    every  beholder.    If  the  tenor  of  those  illustrations 
derived       has  been  such  as  to  make  any  impression  in  favour 
fron  Amo-  of  the  general  theory,  we  conceive  that  it  must  be 
mi*'*""J!**  very  greatly  confirmed  by  the  slightest  consideration 
^^'^        of  the  Second  class  of  cases,  or  those  in  which  the 
external  object  is  not  tiie  natural  and  necessary,  but 
only  the  occasional  or  accidental  concomitant  of  the 
emotion  which  it  recals.    In  the  former  instances, 
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some  conception  6f  beau^  teema  tm  be  inseparable   INoty. 
from  the  appearance  of  the  objects ;  and  being  im-  ^^v^^ 
pressed,  in  some  degree,  upon  all  persons  to  whom 
they  are  presented,  there  is  evidently  room  for  insi- 
nuating that  it  is  an  independent  and  intrinsic  quality 
of  their  nature,  and  does  not  arise  from  association 
with  any  thing  else.     In  the  instances,  however,  to  Importioee 
which   we  are  now  to  allude,   this  perception   of  <^ftlieieio. 
Beauty  is  not  univei-sal,  but  entirely  dependent  upon*'*"'^ 
the  opportunities  which  each  individual  has  had  to 
associate  ideas  of  emotion  with'  the  object  to  whic:h 
it  is  ascribed  '^ — the  same  thing  appearing  Bisautiful 
to  those  who  have  been  exposed  to  the  influence  of 
such  associations,  and  indifferent  to  those  who  have 
not.     Such  instances,  therefore,  really  afibrd  an  «r- 
perimentum  crucit  as  to  the  truth  of  the  theory  in  ques- 
tion ;  nor  is  it  easy  to  conceive  any  more  complete 
evidence,  both  that  there  is  no  such  thing  as  abso- 
lute or  intrinsic  Beauty,  and  that  it  depends  altoge- 
ther on   those  associations  with  which  it  is  thus 
found  to  come  and  to  disappear. 

The  accidental  or  arbitrary  relations  that  mayoireniiv 
thus  be  established  between  natural  sympathies  or  of  iVaTMidl 
emotions,  and  external  objects,  may  be  either  sueh  f  <^<^  ^ 
as  occur  to  whole  classes  of  men,  or  are  confined  to  ^^^"V 
particular  individuals.  Among  the  former,  those  ^^*'°^ 
that  apply  to  different  nations  or  races  of  men,  are 
the  most  important  and  remarkable ;  and  constitute 
the  basis  of  those  peculiarities  by  which  National 
Tastes  are  distinguished.  Take,  again,  for  example, 
the  instance  of  female  Beauty  ,-*-and  think  what  dif- 
ferent and  inconsistent  standards  would  be  fixed  for 
it  in  the  different  regions  of  the  world ;«— in  Africa, 
in  Asia,  and  in  Europe  ; — in  Tartary  and  fti  Greece ; 
in  Lapiand,  Patagonia  and  Circassia.  If  there  was 
any  thing  absolutely  or  intrinsically  Beautiful,  in 
any  of  the  forms  thus  distinguished,  it  is  inconceiv- 
able that  men  should  differ  so  outrageously  in  their 
conceptions  of  it :  If  Beauty  were  a  real  and  inde- 
pendent quality,  it  seems  impossible  that  it  should 
be  distinctly  and  clearly  felt  by  one  set  of  persons, 
where  another  set,  altogether  as  sensitive,  could  see 
nothing  but  its  opposite ;  and  if  it  were  actually  and 
inseparably  attached  to  certain  forms,  colours,  or 
proportions,  it  must  appear  utterly  inexplicable  that 
it  should  be  felt  and  perceived  in  the  most  opposite 
forms  and  proportion,  in  objects  of  the  same  descrip- 
tion. On  tlie  other  hand,  if  all  Beauty  consist  la 
reminding  us  of  certain  natural  sympathies  and  ob^ 
jects  of  emotion,  with  which  they  have  been  habitu- 
lally  connected,  it  is  easy  to  perceive  how  the  most 
different  forms  should  be  felt  to  be  equally  Beauti- 
ful, if  female  Beauty,  for  instance,  consist  in  the 
visible  signs  and  expressions  of  youth  and  healdi, 
and  of  gentleness,  vivacity,  and  kindness ;  then  it 
will  necessarily  happen,  that  the  forms,  and  colours 
and  proportions  which  nature  may  have  connected 
with  those  qualities,  in  the  different  climates  or  re- 
gions of  the  world,  will  ail  appear  equally  Beautifal 
to  those  who  have  been  accustomtnl  to  recognise 
them  as  the  signs  of  such  qualities  ;  while  they  will 
be  respectively  indifferent  to  those  who  have  not 
learned  to  interpret  them  in  this  sense,  and  displeas- 
ing to  those  whom  experience  has  led  to  ^consider 
them  as  the  signs  of  opposite  qualities.    The  case  is 
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Beanty.  the  same,  though  pexliapfi  to  a  smalier  degree^  as  to 
^*^N/'^^  tile  peculiarity  of  National  Taste  ia  other  particulars. 
*  The  style  o£  dress  and  architecture  in  every  nation, 
if  not  adopted  from  mere  want  of  skill,  or  penury  of 
materials,  always  appears  Beautiful  to  the  natives, 
and  somewhat  monstrous  and  ab&urd  to  foreigners ; — 
and  the  general  character  and  aspect  of  their  land- 
scape, in  like  manner,  if  not  associated  with  substan- 
tial evils  and  inconveniencies,  always  appears  more 
beautiful  and  enchanting  than  the  scenery  of  any 
other  region.  The  fact  is  still  more  striking,  per- 
liaps,  in  the  case  of  Music ; — in  the  effects  of  tiuMe 
"MittoQal  airs,  with  which  even  the  most  uncultivated 
tmaginations  have  contiected  so  many  interesting  re- 
eollectioas ;  and  in  the  delight  with  which  all  per- 
aons  of  sensibility  catch  the  strains  of  their  native 
m^odies  in  strange  or  in  distant  lands.  It  is  owing 
chiefly  to  the  same  sort  of  arbitrary  and  national  as- 
sociation, that  white  is  thought  a  gay  colour  in 
Europe,  where  it  is  used  at  weddings,— and  a  dis- 
mal colour  in  China,  where  it  is  used  for  mourning ; — 
that  we  think  yew-trees  gloomy,  because  they  are 
planted  in  churchyards, — and  large  masses  of  pow- 
dered horsehair  msjestic,  because  we  see  them  on 
the  heads  of  judges  and  bishops. 
Efiects  of  Next  to  those  curious  instances  of  arbitrary  or  li- 
Ediication  mited  associations  that  are  exemplified  in  the  diver- 
mn'th*'*''  sities  of  National  taste,  are  those  that  are  produced 
by  the  differences  of  instruction  or  Education.  If 
external  objects  were  sublime  or  beautiful  in  them- 
selves, it  is  plain,  that  they  would  appear  equally  so 
to  those  who  were  ac<|uainted  with  thetr  origin,  and 
to  those  to  whom  it  was  unknown.  Yet  it  is  not 
easy,  perhaps,  to  calculate  the  degree  to  which  our 
notions  of  Beauty  and  Sublimity  are  now  influenced, 
over  all  Europe,  by  the  study  of  Classical  literature ; 
or  the  number  of  impressions  of  this  sort  which  the 
well-educated  consequently  receive,  from  objects  that 
are  utterly  indifferent  to  uninstructed  persons  of  the 
same  natural  sensibility.  We  gladly  avail  ourselves, 
upon  this  subject,  of  the  beautiful  expressions  of  Mr 
Alison. 

**  The  delight  which  most  men  of  education  re- 
ceive from  the  consideration  of  antiquity,  and  the 
beauty  that  they  discover  in  every  object  which  is  con- 
nected with  ancient  times,  is  in  a  great  measure  to 
be  ascribed  to  the  same  cause.  The  antiquarian,  in 
his  cabinet,  surrounded  by  the  relics  of  former  ages, 
seems  to  himself  to  be  removed  to  periods  that  are 
long  since  past,  and  indulges  in  the  imagination  of 
living  in  a  world,  which,  by  a  very  natural  kind  of 
p««^ice,  we  are  always  willing  to  believe  was  both 
wiser  and  better  than  the  present.  All  that  is  vene- 
rable or  laudable  in  the  hintory  of  these  times,  {Mre- 
sent  themselves  to  his  memory.  The  gallantry,  the 
heroism,  the  patriotism  of  antiquity,  rise  again  before 
his  view,  softened  by  the  obscurity  in  which  ^ey 
are  invQlved,  and  rendered  more  sedocing  to  the 
imagination  by  that  obscurity  itself,  which,  while  it 
raingies  a  sentiment  of  regret  amid  his  pursuits,  serves 
at  the  same  t»me  to  stimulate  his  fimc^  to  €A  up,  by 
its  own  creation,  those  long  intervids  or  time  of  which 
faisloiy  has  preserved  no  record.  The  relics  he  con- 
tempbtes,  seem  to  approach  bin  still  nearer  to  the 
a^es  of  bis  regmrd.    The  dresSi  tlie  funnteroi  tlie 
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arms  of  the  times,  are  so  many  assistances  to  his  ima«  Beauty, 
gination,  in  guiding  or  directing  its  exercise ;  and, 
offering  him  a  tiiousand  sources  of  imagery,  provide 
him  with  an  almost  inexhaustible  field  in  which  his 
noemory  and  his  fancy  may  expatiate.  There  are  few 
men  who  have  not  felt  somewhat,  at  least,  of  the  de- 
light of  such  an  employment.  There  is  no  man  in 
the  least  aoquaiotea  with  the  history  of  antiquity, 
who  does  not  love  to  let  his  imagination  loose  on  the 
prospect  of  its  remains,  and  to  whom  they  are  not  in 
some  measure  sacred,  from  the  innumerable  images 
whidi  they  bring.  Even  the  peasant,  whose  know- 
ledge of  former  times  extends  but  to  a  few  genera- 
tions, has  yet  in  his  village  some  monument  of  the 
deeds  or  virtues  of  his  forefathers ;  and  cherishes, 
with  a  fond  veneration,  the  memorial  of  those  good 
old  times  to  which  his  imagination  returns  with  de- 
light, and  of  which  he  loves  to  recount  the  simple 
tales  that  tradition  has  brought  him. 

''And  ¥^at  k  k  that  constitutes  that  emotion  of 
sublime  delight,  which  every  man  of  common  sensi- 
bility foels  upon  the  first  prospect  of  Rome  ^  It  b 
not  the  scene  of  destruction  which  is  before  him.  It 
is  not  the  Tiber,  diminished  in  his  imagination  to  b 
paltry  stream,  flowing  amid  the  ruins  of  that  magni- 
ficence which  it  once  adorned.  It  is  not  the  triumph 
of  superstition  over  the  wreck  of  human  greatness, 
and  its  monuments  erected  upon  the  very  spot  fvhere 
the  first  honours  of  humanity  have  been  gained.  It 
is  ancient  Rome  which  fills  his  imagination.  It  is 
tlie  country  of  Cassar,  and  Cicero,  and  Virgil,  which 
is  before  Inra.  It  is  the  mistress  of  the  world  which 
he  sees,  and  who  seems  to  him  to  rise  again  from  her 
tomb,  to  give  laws  to  the  universe.  All  that  the  la- 
bours of  his  youth,  or  the  studies  of  liis  maturer  age 
have  acquired,  with  regard  to  the  iiistory  of  this 
great  people,  open  at  once  before  his  imagination, 
and  present  him  with  a  field  of  high  and  solemn  inui- 
gery,  which  can  never  be  exhaust^.  Take  from  him 
these  associations, — conceal  fron  him  that  it  is  Rome 
that  he  sees,  and  how  differolLwould  be  his  emo- 
tion !'• 

The  influences  of  the  same  studies  may  be  traced, 
indeed,  through  almodt  all  our  impressions  of  Beau- 
ty,— and  especially  in  the  feelings  which  we  receive 
from  the  contemplation  of  rural  scenery ;  where  the 
images  and  recollections  which  have  been  associated 
with  such  objects,  in  the  enchanting  strains  of  the 
poets,  are  perpetually  recalled  by  their  appearance, 
and  give  an  interest  and  a  Beauty  to  the  prospect,  of 
which  the  uninstructed  cannot  have  the  slightest 
perception.  Upon  this  subject,  also,  Mr  Alison  has 
expressed  himself  with  his  usual  warmth  and  ele* 
gance.  After  observing,  that,  in  childhood,  the 
Beauties  of  nature  have  scarcelv  any  existence  for 
those  who  have  as  yet  but  little  general  sympathy 
with  mankind,  he  proceeds  to  state,  that  they  are 
usually  first  recommended  to  notice  by  the  poets,  to 
vdiom  we  are  introduced  in  the  course  oi'  education ; 
and  who,  in  a  manner,  create  them  for  us,  by  the 
associations  which  diey  enable  us  to  form  with  their 
visible  appearance. 

^  How  different,  from  this  period,  become  the 
sentiments  with  which  the  scenery  of  nature  is  con- 
templated, bj  those  who  have  any  imagination  t 
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The  beautiful  forms  of  ancient  mythology,  with 
which  the  fancy  of  poets  peopled  every  element,  are 
now  ready  to  appear  to  their  minds,  upon  the  pro- 
spect of  every  scene.  The  descriptions  of  ancient 
authors,  so  long  admired,  and  so  deserving  of  admi- 
ration, occur  to  them  at  every  moment,  and  with 
them,  all  those  enthusiastic  ideas  of  ancient  genius 
and  glory,  which  the  study  of  so  many  years  of 
youth  so  naturally  leads  them  to  form.  Or,  if  the 
study  of  modern  poetry  has  succeeded  to  that  of  the 
ancient,  a  thousand  other  beautiful  associations  are 
acquired,  which,  instead  of  destroying,  serve  easily 
to  unite  with  the  former,  and  to  anbrd  a  new  source 
of  delight.  The  awful  forms  of  Gothic  superstition, 
the  wild  and  romantic  imagery,  which  the  turbulence 
of  the  middle  ages,  the  Crusades,  and  the  institution 
of  Chivalry  have  spread  over  every  country  of  Eu- 
rope, arise  to  the  imagination  in  every  scene ;  ac- 
companied with  all  those  pleasing  recollections  of 
prowess,  and  adventure,  and  courteous  manners,  which 
distinguished  those  memorable  times.  With  such 
images  in  their  minds,  it  is  not  common  nature  that 
appears  to  surround  them.  It  is  nature  embellished 
and  made  sacred  by  the  memory  of  Theocritus  and 
Virgil,  and  Milton  and  Tasso ;  their  genius  seems 
still  to  linger  among  the  scenes  which  inspired  it, 
and  to  irradiate  every  object  where  it  dwells ;  and 
the  creation  of  their  fancy  seem  the  fit  inhabitapts  of 
that  nature,  which  tlieir  descriptions  have  clothed 
with  beauty." 

It  is  needless,  for  the  purpose  of  mere  illustration, 
to  pursue  this  subject  of  arbitrary  or  accidental  as- 
sociation though  all  the  divisions  of  which  it  is  sus- 
ceptible ;  and,  indeed,  the  task  would  be  endless ; 
since  there  is  scarcely  any  class  in  s'ociety  which 
could  not  be  shown  to  have  peculiar  associations  of 
interest  and  emotion  with  objects  which  are  not  so 
connected  in  the  minds  of  any  other  class.  The 
young  and  the  old — the  rich  and  the  poor — the  art- 
ist and  the  man  of  science — the  inhabitant  of  the 
city  and  the  inhabitant  of  the  country — the  man  of 
business  and  the  man  of  pleasure — the  domestic  and 
the  dissipated, — nay,  even  the  followers  of  almost 
every  different  study  or  profession,  have  perceptions 
of  beauty,  because  they  have  associations  with  ex- 
ternal objects,  that  are  peculiar  to  themselves,  and 
have  no  existence  for  any  other  persons.  But, 
though  the  detail  of  such  instances  could  not  fail  to 
show,  in  the  clearest  and  most  convincing  manner, 
how  directly  the  notion  of  beauty  is  derived  from 
some  more  radical  and  familiar  emotion,  and  how 
many  and  various  are  the  channels  by  which  such 
emotions  are  transmitted,  enough,  perhaps,  has  been 
already  said,  to  put  our  readers  in  possession  of  the 
principles  and  general  bearings  of  an  argument  which 
we  must  not  think  of  exhausting. 

Before  entirely  leaving  this  branch  of  the  subject, 
however,  let  us  pause  for  a  moment  on  the  familiar 
but  very  striking  and  decisive  instance  of  our  vary- 
ing and  contradictory  judgments,  as  to  the  Beauty 
of  the  successive  fashions  of  dress  that  have  existed 
within  our  own  remembrance.  All  persons  who  still 
continue  to  find  amusement  in  society,  and  are  not  old 
enough  to  enjoy  only  the  recollections  of  their  youth, 
think  the  prevailing  fashions  becoming  and  grace- 


ful, and  the  fashions  of  twenty  or  twenty-five  years  Beurij. 
old  intolerably  ugly  and  ridiculous.  The  younger  *^'^' 
they  are,  and  the  more  they  mix  in  society,  this  im- 
pression is  the  stronger ;  and  the  fact  is  worth  no- 
ticing, because  there  is  really  no  one  thing  as  to 
which  persons  judging  merely  from  their  feelings, 
and  therefore  less  likely  to  be  misled  by  any  systems 
or  theories,  are  so  very  positive  and  decided,  as  that 
established  fashions  are  Beautiful  in  themselves; 
and  that  exploded  fashions  are  intrinsically  and  be- 
yond all  question  preposterous  and  ugly.  We  have 
never  yet  met  a  young  lady  or  gentleman,  who 
spoke  from  their  hearts  and  without  reserve,  who 
had  the  least  doubt  on  the  subject,  or  could  conceive 
how  any  person  could  be  so  stupid  as  not  to  see  the 
intrinsic  elegance  of  the  reigning  mode,  or  not  to  be 
struck  with  the  ludicrous  awkwardness  of  the  habits 
in  which  their  mothers  were  disguised.  Yet  there 
can  be  no  doubt,  that  if  these  ingenious  critics  had 
been  born,  witli  the  same  natural  sensibility  to  Beau- 
ty, but  twenty  years  earlier,  they  would  have  joined 
in  admiring  what  they  now  laugh  at,  as  certainly  as 
those  who  succeed  them  twenty  years  hereafter  will 
laugh  at  them.  It  is  plain,  then,  and  we  think  scarce- 
ly disputed,  out  of  the  circles  to  which  we  have 
alluded,  that  there  is,  in  the  general  case,  no  in- 
trinsic Beauty  or  deformity  in  any  of  those  fashions ; 
and  that  the  forms,  and  colours,  and  matenals, 
that  are,  we  may  say,  universally  and  very  strong- 
ly felt  to  be  Beautiful  while  they  are  in  fashion,  are 
sure  to  lose  all  their  Beauty  as  soon  as  the  fashion 
has  passed  away.  Now  the  forms,  and  colours,  and 
combinations,  remain  exactly  as  they  were  ;  and» 
•  therefore,  it  seems  perfectly  obvious,  Uiat  the  source 
of  their  successive  Beauty  and  ugliness  must  be 
sought  in  something  extrinsic,  and  can  only  be 
found  in  the  associations  which  once  recommended 
and  ultimately  degraded  them  in  pur  estimation. 
While  they  were  in  fashion,  they  werel  the  forms  and 
colours  which  distinguished  the  rich  and  the  noble, 
—the  eminent,  Uie  envied,  the  observed  in  society. 
They  were  the  forras  and  the  colours  in  which  all  that 
was  beautiful,  and  admired^  and  exalted,  were  habitu- 
ally arrayed.  They  were  associated,  therefore,  with 
ideas  of  opulence,  and  elegance,  and  gaiety,  and  all  that 
is  captivating  and  bewitching,  in  manners,  fortune^ 
and  situation, — and  derived  the  whole  of  their  Beauty 
from  those  associations.  By  and  bye,  however,  they 
were  deserted  by  the  beautiful,  the  rich,  and  the 
elegant,  and  descended  to  the  vulgar  and  dependent, 
or  were  only  seen  in  combination  with  the  antiquat- 
ed airs  of  faded  beauties  or  obsolete  beaux*  Tliey 
thus  came  to  be  associated  with  ideas  of  vulgarity 
and  derision,  and  with  the  images  of  old  and  decayed 
persons,  whom  it  is  difficult  for  their  juniors  to  believe 
ever  to  have  been  young  or  attractive  ;-«-and  the 
associations  being  thus  reversed,  in  which  all  their 
Beauty  consisted,  the  Beauty  itself  naturally  disap- 
pears. 

The  operation  of  the  same  causes  is  distinctly 
visible  in  all  the  other  apparent  irregularities  of  our* 
judgments  as  to  this  description  of  Beauty.  Old 
people  have  in  general  but  little  toleration  for  the 
obsolete  fashions  of  their  later  or  middle  years ;  but 
will  generally  stickle  for  the  intrinsic  elegance  pf 
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B«aoty.   those  which  were  prevalent  !n  the  bright  days  of 
their  early  youth, — as  being   still  ~  associated    in 
their  recollections,  with  the  beauty  with  which  they 
were  first  enchanted,  and  the  gay  spirits  with  which 
they  were  then  inspired.   In  the  same  way,  while  we 
laugh  at  the  fashions  of  which  fine  ladies  and  gentle- 
men were  proud  in  the  days  of  our  childhood,  be- 
cause they  are  now  associated  only  with  images  of 
decrepitude  and  decay,  we  look  with  some  feelings 
of  veneration  on  the  habits  of  more  remote  genera- 
lions,  the  individuals  of  which  are  only  known  to  us 
as  historical  persons ;  and  with  unmingled   respect 
and  admiration  on  those  still  more  ancient  habili- 
ments which  remind  us  either  of  the  heroism  of  the 
feudal  diivalry,  or  the  virtue  and  nobleness  of  classi- 
cal antiquity.     The  iron  mail  of  the  Gothic  knight, 
or  the  clumsy  shield  and  naked  arms  of  the  Roman 
warrior,  strike  us  as  majestic  and  graceful,  merely 
because  they  are  associated  with  nothing  but  tales 
of  romantic  daring  or  patriotic  prowess, — while  the 
full  bottomed  periwigs  that  were  added  to  the  sol- 
dier's equipment  in  the  days  of  Lewis  XIV,  and 
King  William, — and  no  doubt  had  a  noble  effect  in 
the  eyes  of  that  generation,«-now  appear  to  us 
equally  ridiculous  and  unbecoming,  merely  because 
such  appendages  are  no  longer  to  be  seen,  but  upon 
the  heads  of  sober  and  sedentary  lawyers^  or  in  the 
pictures  of  antiquated  Esquires. 

We  cannot  afford,  however,  to  enlarge  any  farther 
upon  these  consideration6,-^and  are  inclined  indeed 
to  think,  that  what  has  been  already  said  on  the  sub- 
ject of  associations,  which,  though  not  universal,  are 
common  to  whole  classes  of  persons,  will  make  it  un-  , 
necessary  to  enlarge  on  those  that  are  peculiar  to 
each  individual.  It  is  almost  enough,  indeed,  to  tran* 
scribe  the  following  short  passage  from  Mr  Alison, 

**  There  is  no  man,  who  has  not  some  interesting 
associations  with  particular  scenes,  or  airs,  or  books, 
and  who  does  not  feel  their  beauty  or  sublimity  en- 
hanced to  him  by  such  connexions.  The  view  of 
the  house  where  one  was  bom,  of  the  school  where 
one  was  educated,  and  where,  the  gay  years  of  infiin- 
cy  were  passed,  is  indifierent  to  no  man.  They  re- 
cal  so  many  images  of  past  happiness  and  past  affec- 
tions, they  are  connected  with  so  many  strong  or  va- 
lued emotions,  and  lead  altogether  to  so  long  a  train 
of  feelings  and  recollections,*  that  there  is  hardly 
any  scene  which  one  ever  beholds  with  so  much  rap- 
ture. There  are  songs  also,  that  we  have  heard 
in  our  infancy,  which,  when  brought  to  our  re- 
membrance in  after  years,  raise  emotions  for  which 
we  cannot  well  account ;  and  which,  though  per- 
haps very  indifferent  in  themselves,  still  continue 
from  this  association,  and  from  the  variety  of  con- 
ceptions which  they  kindle  in  our  minds,  to  be  our 
favourites  through  life.  The  scenes  which  have 
been  distinguished  by  the  residence  of  any  person, 
whose  memory  we  admire,  produce  a  similar  efiect. 
Movemur  enitny  nescio  quo  pctctOy  locis  ipsis,  in 
guihus  eorunif  qtios  diligimus,  aut  admiramur  atkunt 
vestigia.  The  scenes  themselves  may  be  little  beau- 
tiful ;  but  the  delight  with^  which  we  recollect  the 
traces  of  their  lives,  blends  itself  insensibly  with  the 
emotions  which  the  scenery  excites ;  and  the  admir- 
ation which  these  recollections  afford;  seems  to  give 
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a  kind  of  sanctity  to  the  place  whiere  they  dwelt,  and    Beauty, 
converts  every  thing  into  Beauty  which  appears  ^to  ""^^^^^ 
have  been  connected  with  them." 

There  are  similar  impressions, — as  to  the  sort  of 
scenery  to  which  we  have  been  long  accustomed,— 
as  to  the  style  of  personal  beauty  by  which  we  were 
first  enchanted, — and  even  as  to  the  dialect,  or  the 
form  of  versification  which  we  first  begun  to  admire, 
that  bestow  a  secret  and  adventitious  charm  upon 
all  these  objects,  and  enable  us  to  discover  in  them 
a  Beauty  which  is  invisible,  because  it  is  non-existent 
to  every  other  eye. 

In  all  the  cases  we  have  hitherto  considered,  the 
external  object  is  supposed  to  have   acquired   its 
Beauty,  by  being  actually  connected  with  the  causes 
of  our  natural  emotions,  either  as  a  sign  of  their  ex- 
istence, or  as  being  locally  present  to  their  ordinary 
occasions.     There  is  a  relation,  however,  of  another  T^trd  daas 
kind,  to  which  it  is  necessary  to  attend,  both  to  elu-  of  Associa- 
cidate  the  general  grounds  of  the  theory,  and  to  ex-  {hj^^hi^h 
plain  several  appearances  that  might  otherwise  ex-  depend  on 
p^se  it  to  objections.    This  is  the  relation  which  ex-  a  certain 
ternal  objects  may  bear  to  our  internal  feelings,  and  "^W  **' 
the  power  they  may  consequently  acquire  of  sug-  ^|™^„ 
gesting  them,  in  consequence  of  a  sort  of  resem-  mental 
blance  or  analogy  which  they  seem  to  have  to  their  qualities 
natural  and  appropriate  objects.     The  language  of  ?''*"®" 
poetry  is  founded,  in  a  great  degree,  upon  this  ana-  extermO* 
logy ;  and  all  language,  indeed,  is  full  of  it ;  and  at-  objects, 
tests,  by  iU  structure,  both  the  extent  to  which  it 
is  spontaneously  pursued,  and  the  effects  that  are 
produced  by  its  suggestion.     We  take  a  familiar  in- 
stance from  the  elegant  writer  to  whom  we  have  al- 
ready referred. 

"  What,  for  instance,  is  the  Impression  we  feel 
from  the  scenery  of  spring?  The  soft  and  gentle 
green  with  which  the  earUi  1%  spread,  the  feeble 
texture  of  the  plants  and  flowers,  and  the  remains 
of  winter  yet  lingering  among  the  woods  and  hills,-— 
all  conspire  to  infuse  into  our  minds  somewhat  of  that  - 
fearful  tenderness  with  which  infancy  is  usually  be- 
held. With  such  a  sentiment,  how  innumerable  are 
the  ideas  which  present  themselves  to  our  imagina- 
tion !  ideas,  it  is  apparent,  by  no  means  confined  to 
the  scene  before  our  eyes,  or  to  the  possible  desola- 
tion which  may  yet  await  its  infant  beauty,  but- 
which  almost  involuntarily  extend  themselves  to  ana- 
logies with  the  life  of  man,  and  bring  before  us  all 
those  images  of  hope  or  fear,  which,  according  to 
our  peculiar  situations,  have  the  dominion  of  our 
hearts!— The  Beauty  of  autumn  is  accompanied 
with  a  similar  exercise  of  thought :  The  leaves  begin 
then  to  drop  from  the  trees ;  the  flowers  and  shruDS, 
with  which  the  fields  were  adorned  in  the  summer 
months,  decay;  the  woods  and  groves  are  silent; 
the  sun  himself  seems  gradually  to  withdraw  his  light, 
or  to  become  enfeebled  in  his  power.  Who  is  there, 
who,  at  this  season,  does  not  feel  his  mind  impressed 
widi  a  sentiment  of  melancholy  ?  or  who  is  able  to 
resist  that  current  of  thought,  which,  from  such  ap- 
pearances of  decay,  so  naturally  leads  him  to  the 
solemn  imagination  of  that  inevitable  ftte,  which  is 
to  brin^  on  alike  the  decay  of  life,  of  empire,  and  of 
nature  Uself.*' 
A  thousand  such  analogies,  indeed,  are  suggested 
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1(«>B^«  to  ut  by  ike  mosi  familiar  aspects  of  iialure.  The 
S^'^/'^y  moriiiiig  and  the  evening  present  the  same  ready 
Illal^'  picture  of  youth  and  of  closing  life»  as  the  Tsrious 
^j^  '  vicissitudes  of  the  year.  Tlie  withering  of  flowers 
ioiaffes  out  to  us  the  languor  of  beauty,  or  the  sickness 
of  chDdhood.  The  loud  roar  of  troubled  waters  scenia 
to  bear  some  resemblance  to  the  voice  of  lamenti^ 
tion  or  violence ;  and  the  softer  murmur  of  bright- 
er streams,  to  be  expressive  of  cheerfulness  and  in- 
nocence. The  purity  and  transparency  of  water  or 
of  air,  indeed,  is  itself  felt  to  be  expressive  of  men- 
tal purity  and  gaiety ;  and  their  darkness  or  turbu- 
lence, of  asentel  gloom  and  dejection.  The  genial 
warmth  of  autumn  suggests  to  us  the  feeling  of  mild 
benevolence  ;*-the  sunny  gleams  and  fitful  showers 
of  earfy  springs  remind  us  of  the  waywardness  of  in- 
fancy ;— flowers  waving  cm  their  slender  stems,  im- 
press US  with  the  notion  of  flexibility  and  lightness  of 
temper.  All  fine  and  delicate  forms  are  typical  of 
delicacy  and  gentleness  of  character ;  and  almost  all 
forms,  bounded  by  waving  or  flowing  lines,  suggest 
ideas  of  ease,  pliability,  and  elegance.  Rapid  and  im- 
petuous motion  seems  to  be  emblematical  of  violence 
and  passion ;— -slow  and  steady  motion,  of  delibera* 
tion,  dignity,  and  resolution ; — fluttering  motion,  of 
inconstancy  or  terror ;— and  waving  motion,  accord- 
ing as  it  is  slow  or  swifl,  of  sadness  or  playfulness. 
A  lofty  tower  or  a  massive  building  gives  us  th*  id^a 
of  firmness  and  elevation  of  character ;— wi  rock  bat- 
tered by  the  wavcs^  of  fortitude  in  adversi^.  Still- 
ness and  calmness  in  the  water  or  the  air,  seem  to 
shadow  out  tenderness,  indolence,  and  placidity  ;-— 
moonliffbt  we  call  pensive  and  gentle ;-— and  the  un- 
clouded sun  gives  us  an  impression  of  exulting  vi- 
gjMiT,  and  domineering  ambiticm  and  glory. 

It  is  not  difficult,  with  the  assistance  which  lan- 
guage affiirds  us,  to  trace  the  origin  of  all  these,  and 
a  thousand  other  associations.    In  many  instances, 
the  qualities  which  thus  suggest  mental  emotions, 
do  actually  resemble  their  constant  concomitants 
in  human  nature,  as  is  obviously  the  case  with  the- 
forms  and  motions  which  are  sublime  or  beautiful ; 
and,  in  some,  their  effects  and  relations  bear  so  obvi- 
ExistsoeeofouB  an  analogy  to  those  of  human  conduct  or  feeling, 
>°^j"^'  as  to  farce  itself  upon  the  notice  of  the  most  care- 
fS^bS^  less  beholder.  But,  whatever  may  have  been  their  ori- 
proved  by  giBal»  the  very  structure  of  Umguage  attesu  the  vast 
the  sf  mc-    extent  ta  which  they  have  been  carried,  and  the  na«- 
tare  of       ^ny^  Qf  ^  suggestions  to  which  they  are  indebted 
^^21^^^  for  their  interest  or  beauty.    If  we  speak  fiuniliarly  of 
trieg.  the  sparkling  of  witp-'-and  the  darkness  of  melancholy 

■  ■■can  it  be  at  all  difficult  to  conceive  that  bright  light 
may  be  agreeable,  becaase  it  reminds  us  of  gaiety,— - 
and  darkness  oppressive,  because  it  is  fek  to  be  em- 
blematical of  sorrow  ?  It  is  very  remarkable,  indeed, 
that,  while  aknost  all-  the  words  by  which  the  afiec- 
tioDs  of  the  mind  are  expressed,  seem  to  have  been 
borrowed  originally  flrom  the  qualities  of  matter,  the 
epithets  by  which  we  leam  afterwards  to  distinguish 
such  BMiterial  objects  as  are  felt  to  be  Sublime  or 
Beautiftil,  ase  all  of  them  epithets  that  had  been 
previously  appropriaSed  to  express  some  quality  or 
emotion  of  mind.  Colours  are  said  to  be  gay  or 
grave — motions  to  be  lively,  or  deliberate,  or  capri- 
cious—-forms  to  be  delicate  or  modest-^sounds  to  be 


animated  or  moumful-«prospects  to  be  cbearlul  or  BcMif. 
melancholy— rocks  to  be  bold — ^waters  te  be  tcaa-  ^^V*^ 
quil— and  a  thousand  other  phrases  of  the  saraeinv- 
port ;  all  indicating,  most  unequisrocally,  the  souroea 
from  which  our  interest  in  matter  is  derived,  aiut 
proving,  that  it  is  necessary,  in  all  cases,  to  conler 
mind  and  feeling  upon  it,  before  it  can  b^  aonceured 
as  either  sublime  or  beautifuL  The  great  charm, 
indeed,  and  the  great  secret  of  poetical  diction,  con- 
sists in  thus  lending  life  and  emotion  ta  all  the  ob- 
jects it  embraces ;  and  the  enchanting  beauty  which 
we  sometimes  recognise  in  descriptions  of  very  asdi* 
nary  phenomena,  will  be  found  to  arise  from  the  force 
of  imagination,  1^  which  the  poet  has  connected  with 
human  emotions,  a  variety  of  objects,  to  whssh  ceas- 
mon  minds  could  not  discover  their  relation.  What 
the  poet  does  for  his  readers^  however,  by  hia  original 
similies  and  metaph(MS  in  these  higher  cases^  even 
the  dullest  of  these  readers  do,  in  seme  degree,  every 
day,  for  themselves ,  and  the  Beauty  which  is  per- 
ceived, when  natural  objects  are  unexpectedly  vivi- 
fied by  the  glowing  fancy  of  the  former,  is  precisely 
of  the  same  kind  that  is  felt  when  the  closeness  of 
the  analogy  enables  them  to  force  human  foelings- 
upon  the  recollection  of  all  mankinds  As  the  poet 
sees  more  of  Beauty  in  nature  than  ordinary  nssr- 
tals,  just  because  he  perceives  more  of  these  analo- 
gies and  relations  to  social  emotion,  in  which  all 
Beauty  consists ;  so,  other  men  see  more  or  less  of 
this  Beauty,  exactiy  as  they  happen  to  possess  that 
fancy,  or  those  hdtuts,  which  enable  them  readily  to 
traee  out  these  relations. 

From  all  these  sources  of  evidenee,  then>  we 
think  it  is  pretty  well  mode  out,  that  the  Beauty  or 
Sublimity  of  external  objects  ts  nothing  but  the  re- 
flection of  emotions  excited  by  the  £e«£ngs  or  con- 
dition of  sentient  beings ;  and  is  produced  altogether 
by  certain  littie  portions,  as  it  were,  of  love,  joy, 
pity,  veneration,  or  terror,  that  adhere  to  thoa»  ob« 
jects  that  are  present  on  occasion  of  such  emotions.— 
Nor,  after  Vhat  we  have  already  said>  does  it  seem 
to  be  necessary  to  reply  to  more  thui  one  of  the 
objections  to  which  we  are  aware  that  this  theory  is 
liable.— If  Beauty  be  nothing  more  than  a  reflection  Obifdiot 
of  love,  pity,  or  veneration,  hew  comes  it,'  it  may  be  --^t  the 
asked,  to  be  distingouhed  from  these  sentiments  ?  ^^^* 
They  are  never  confoAided  with  each  other,  either  ^ij^-^^*^ 
in  our  feelings  or  our  language  :-^Why,  then,  should  from  tbe 
they  all  be  confounded  under  the  comnMm  name  of  ^'motiooi 
Beauty  i  and  why  should  Beauty,  in  aU  cases,  afiect  ^^  7^ 
us  in  a  way  so  different  from  the  love  or  compaasion  l^jf ed. 
of  which  it  is  said  to  be  gierely  the  reflection  ^ 

Now,  to  these  questions,  we  are  somewhat  tempt- 
ed to  answer,  afiet  tbe  manner  of  our  country,  by 
asking,  in  our  turn,  whether  it  be  really  true^  that 
Beauty  always  aflects  us  in  one  and  the  same  man- Answered, 
ner,  and  always  in  a  difierent  manner  from  the*^^'}** 
simple  and  elementary  affections  which  it  is  its  office  ^^  ^^^* 
to  reeal  to  us  ?  In  yery  many  cases,  it  appears  to  us, 
that  the  sensations  which  we  receive  from  objecta 
thut  are  felt  to  be  Beautiful,  and  that  in  the  highest 
degree,  do  not  differ  at  all  from  the  direct  move- 
ments of  tenderness  or  pity  towards  sentient  beings. 
If  the  epithet  of  Beauty  be  correctly  (as  it  is  univer- 
sally) applied  to  many  of  the  most  admired  mid  en- 
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chamiBg  pjawgcs  iff  poetry,  whteli  conaist  entirely 
lA  the  •xpreBsion  of  idfecthig  sentimeofa,  the  qaet* 
tM  woatd  be  speedily  decided ;  and  it  is  a  fact,  at 
aft  eventSf  too  remarkable  to  be  omitted,  that  some 
of  kbe  most  powertiil  and  delightfol  emotions  that 
are  ttoiformly  classed  under  this  name,  arise  altoge- 
tlMT  from  the  dkreet  inflaenee  of  these  pathetic  emo* 
tions,  without  the  intervention  of  any  material  ima* 
gcry.  We  do  not  wish,  however,  to  dwell  upon  an 
argument,  which  certainly  is  not  applicable  to  all 
partei  of  the  question ;  and,  aihnitting  that,  on  many 
occasions,  tlie  feelings  which  we  experience  from 
Beauty,  are  sensibly  dtfierent  from  the  primary  emo* 
tioBS  in  which  we  think  they  originate,  we  shall  en- 
deavour, in  a  tery  few  words,  to  give  an  explanation 
of  filns  difibrence,  which  seems  to  be  perfectly  con- 
sieCient  with  the  theory  we  have  undertaken  to  illus- 
irate. 
And  ex-  la  the  first  place,  it  should  make  some  diflerence 

plaiaed,  ^  on  the  primary  affections  to  which  we  have  alluded, 
wJiereitis.;  ^^  j„  jj^g  ^jases  aHuded  So,  they  are  reflected  from 
matevnl  objects,  and  nee  directly  excited  by  their 
nacnral  causes.  The  light  of  the  moon  has  a  very 
diibrent  complexion  from  that  of  the  sun  ;— ^though  it 
it  in  substance  the  sun's  light;  and  glimpses  of  in- 
teresting, or  even  of  fbmiliar  objects,  caught  unex- 
pectedly ftdm  a  mirror  placed  at  a  distance  from 
tlveae  objects,  will  aifiset  us,  Kke  sadden  allusions  in 
poetry,  very  differently  from  the  natural  perception 
of  those  objects  in  their  ordinary  relations.  In  the 
next  place,  the  emotion,  when  suggested  in  the  shape 
o^  Beauty,  comes  upon  us,  for  the  most  part,  disen- 
cumbered of  all  those  accompaniments  which  frequent- 
ly give  k  a  peciriiar  and  less  satisfactory  character, 
wkenr  it  arises  firom  direct  intercourse  with  its  living 
objects*  The  compassion,  for  example,  that  issuggest- 
ed  by  Beauty  of  a  gentle  and  winning  description,  is 
nibe  atlMidea  witfr  any  of  that  disgust  and  uneasiness 
wbiah  ^equently  accompany  the  spectacle  of  real 
discnras-;  nor  with  thai  importunate  suggestion  of 
the  duty  of  relieving  it,  from  which  it  is  iJmost  inse- 
parable. Nor  does  the  teniporary  delight  whidi  we 
rceeive  frem^  Beauty  of  a  gay  and  annnating  cha- 
racter, call  upon  us  for  any  such  expenditure  of  spi- 
rttSt  or  active  demonstrations  of  sympathy,  as  are 
sometimes  demanded  by  the  turbulence  of  real  joy. 
In  the  third  place,  the  emotion  of  Beauty,  being 
pardy  founded  upon  illusion,  is  far  more  transitory 
m  its  own  necure,  and  is  both  more  apt  to  fluctuate 
and  vary  in  its  character,  and  more  capable  of  being 
diemiBsed  at  ple»are,  than  any  of  the  primary  afibc- 
tioosv  whose  shadow  and  representative  it  is.  In  the 
fourth  place,  the  perception  of  Beauty  implies  a  cer- 
tatff  exercise  of  the  imagination  that  is  not  required 
in  tile  ease  of  direct  emotion,  and  is  sufficient,  of  it- 
self, bQth  to  give  a  new  character  to  every  emotion 
that  is  suggested  by  the  intervention  of  such  an  ex- 
ereise^  and  to  account  for  our  classing  all  the  various 
emetiens  that  me  so  suggested  under  the  same  de* 
nowiuttfion  of  Beauty.  When  we  are  injured,  we 
feel  indfgiiationy-^  when  we  are  wounded,  we  feel 
paffi,->-when'we  see  sufiering,  we  feel  compassion, — 
aad  whear  we  witness  any  splendid  act  of  heroism 
or  generosity,  we  feef  admiration — ^without  any  ef- 
fort of  the  imaginatioD)  or  the  mterveirtion  of  any 


picture  or  vision  in  the  mind.  Bttt  when  we  fee!  b- , 
dtgnation,  or  pity,  or  admiration,  in  consequence  of 
seeing  some  piece  of  inanimate  matter  that  merely 
suggests  or  recals  to  us  the  ordinary  causes  or  pro- 
per objects  of  these  emotions,  it  is  evident  that  oar 
fancy  is  kindled  by  a  sudden  flash  of  recolleetion ; 
and  that  the  effect' is  produced  by  means  of  a  certain 
poetical  creation  that  is  instantly  conjured  up  in  the 
mind.  It  is  this  active  and  heated  state  oi  the  ima- 
gination, and  this  divided  and  busy  occupation  of  the 
mind,  that  constitute  the  great  peculiarity  of  the 
emotions  we  experience  from  the  perception  of 
Beauty. 

Finally,  and  this  is  perhaps  the  most  important  con- 
sideratbn  of  the  whole,  it  should  be  recpUected,  that, 
along  with  the  shadow  or  suggestion  of  associated 
emotions,  there  is  always  present  a  real  and  direct 
perception,  which  not  only  gives  a  force  and  liveli- 
ness to  all  the  images  which  it  suggests,  but  seems  to 
impart  to  them  some  share  of  its  own  reality.  That 
there  is  an  ilhcsion  of  this  kind  in  the  case,  is  suffi- 
ciently demonstrated  by  the  fact,  that  we  invariably 
atcribe  the  interest,  which  we  think  has  been  proved 
to  arise  wholly  from  these  associations,  to  the  object 
itself,  as  one  of  its  actual  and  inherent  qualities,  and 
consider  its  beauty  as  no  less  a  property  belonging 
to  it*,  than  any  of  its  physical  attributes.  The  asso« 
ciated  interest,  therefore,  is  beyond  all  doubt  con- 
founded with  the  present  perception  of  the  object 
itself;  and  a  livelier  and  more  instant  impression 
is  accordingly  made  upon  the  mind,  tlian  if  the  inte- 
resting conceptions  had  been  merely  excited  in  the 
memory  by  the  usual  operation  of'^  reflection  or  vo- 
luntary meditation.  Sometliing  analogous  to  this  is 
familiarly  known  to  occur  in  other  cases.  When  we 
merely  think  of  an  absent  friend,  our  emotions  are 
incomparably  less  lively  than  when  the  recollection 
of  him  is  suddenly  suggested  by  the  unexpected 
sight  of  his  picture,  of  the  house  where  he  dwelt, 
or  the  spot  on  which  we  last  parted  from  him, — and 
all  these  objects  seem  for  the  moment  to  wear  the 
colours  of  our  own  associated  affections.  When 
Captain  Cook's  companions  fbund,  in  the  remotest 
comer  of  the  habitable  globe,  a  broken  spoon  with 
the  word  London  stamped  upon  it,  dnd  Burst  into 
tears  at  the  sight, — they  proved  how  diffbrently  we 
are  moved  by  emotions  tijis  connected  with  the  real 
presence  of  an  actualperception,  than  by  the  mere 
recollection  of  the  objects  on  which  those  emotions 
depend.  Every  one  of  them  had  probably  thought 
of  London  every  day  since  he  left  it,  and  many  of 
them  might  have  been  talking  of  it  with  tranquillity 
but  a  little  before  this  more  effectual  appeal  was 
made  to  their  sensibility. 

If  we  add  to  ail  this,  that  there  is  necessarily 
something  of  vagueness  and  variableness  in  the  emo- 
tions most  generally  excited  by  the  perception  of 
Beauty,  and  that  the  mind  wanders  with  the  eye,  over 
the  diflferent  objects  which  may  supply  these  emo- 
tions, with  a  degree  of  unsteadiness,  and  half  vo- 
luntary half  involuntary  fluctuation,  we  may  come 
to  understand  how  the  efl^ct  not  only  should  be 
essentially  different  from  that  of  the  simple  pre- 
sentment of  iimy  one  interesting  conception,  but 
should  acquhfe  a  peculiarity  which  entitles  it  to  «  dif- 
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Beauty,    ferent  denomination.     Most  of  the  associations  of 
^'^^'^'^  which  we  have  been  last  speaking,  as  being  founded 
on  the  analogies  or  fanciful  resemblances  that  are  felt 
to  exist  between  physical  objects  and  qualities,  and 
the  interesting  afiections  of  mind,  are  intrinsically  of 
this  vague  and  wavering  description, — and  when  we 
look  at  a  fine  landscape,   or  any  other  scene   of 
complicated  Beauty,  a  great  variety  of  such  images 
are  suddenly  presented  to  the  fancy,  and  as  sudden* 
ly  succeeded  by  others,  as  the  eye  ranges  over  the 
'  different  features  of  which  it  is  composed,  and  feeds 
upon  the  charms  which  it  discloses.   Now,  tlie  direct 
perception,  in  all  such  cases,  not  only  perpetually 
accompanies  the  associated  emotions,  but  is  inextri- 
cably confounded  with  them  in  our  feelings,  and  is 
even  recognised  upon  reflection  as  the  cause,  not 
merely  of  their  unusual  strength,  but  of  the  several 
peculiarities  by  which  we  have  shown   that   they 
are  distinguished.     It  is  not  wonderful,  therefore, 
either  that  emotions  so  circumstanced  should  not  be 
classed  along  with  similar  affections,  under  circum- 
stances extremely  different,  or  that  the  perception 
of  present  existence,  thus  mixed  up,  and  indissolu- 
bly  confounded  with  interesting  conceptions,  should 
between  them  produce  a  sensation  of  so  distinct  a  na- 
ture as  naturaJly  to  be  distinguished  by  a  peculiar 
name, — or  that  liie  Beauty  vfhi^  results  from  this  com- 
bination should,  in  ordinary  language,  be  ascribed  to 
the  objects  themselves, — the  presence  and  perception 
of  which  is  a  necessary  condition  of  its  existence. 

What  we  have  now  said  is  enough,  we  believe,  to 
give  an  attentive  reader  that  general  conception  of 
the  theory  before  us,  which  is  all  that  we  can  hope 
to  give  in  tlie  narrow  limits  to  which  we  are  con- 
fined. It  may  be  observed,  however,  that  we  have 
spoken  only  of  those  sorts  of  Beauty  which  we  tliink 
capable  of  being  resolved  into  some  passion,  or  emo- 
tion,  or  pretty  lively  sentiment  of  our  nature ;  and 
though  these  are  undoubtedly  the  highest  and  most 
decided  kinds  of  Beauty,  it  is  certain  that  there  are 
many  things  called  beautiful  which  cannot  claim  so 
lofty  a  connexion.  It  is  necei>sary,  therefore,  to  ob- 
serve, tliati  though  every  thing  that  excites  any  feel- 

Astiociatior.sing  worthy  to  be  called  an  emotion  by  its  beauty  or^ 

of'coinfort    s"^l^"^**y»  ^»^^  ^^  ioxmdi  to  be  related  to  the  naturaf 
geDios,     '  objects  of  human  passions  or  affections,  there  are 
power,  or    many  things  which  are  pleasing  or  agreeable  enough 
aplendour :  to  be  called  beautiful,  in  cdnsequence  of  their  rela- 
lOOTOM  oF    ^^^^  merely  to  human  Convenience  and  Comfort ; — 
Beauty.       many  others  that  please  by  suggesting  ideas  of  hu- 
man skill  and  ingenuity  ; — and  many  that  obtain  the 
^  name  of  Beautiful,  by  being  associated  with  human 
fortune,  vanity,  or  splendour.     After  what  has  been 
already  said,  it  will  not  be  necessary  either  to  exem- 
plify or  explain  these  subordinate  phenomena.     It 
is  enough  merely  to  suggest,  that  they  all  please 
upon  the  same  great  principle   of   sympathy  with 
human  feelings;  and  are  explained  by  the  simple 
and  indisputc^le  fact,  that  we  are  pleased  with  the 
direct  contemplation  of  iiuman   comfort,   ingenui- 
ty, and  fortune.    All  these,  indeed,  obviously  resolve 
themselves  into  the  great  object  of  sympathy — hu- 
man enjoyment.     Convenience  and  comfort  is  but 
another  name  for  a  lower,  but  very  indispensable  in- 
gredient of  that  emotion.    Skill  and  ingenuity  rea- 


dily present  themselves  as  means  by  which  enjoy-  Benty. 
ment  may  be  promoted ;  and  high  fortune,  and  opu*  ^ 
lence,  and  splendour,  pass,  at  least  at  a  distance,  for 
its  certain  causes  and  attendants.  The  beauty  of 
Fitness  and  adaptation  of  parts,  even  in  the  works  of 
nature,  is  derived  from  the  same  fountain, — partly 
by  means  of  its  obvious  an^ogy  to  works  of  human 
skill,  and  partly  by  suggestions  of  that  creative 
Power  and  Wisdom,  to  which  human  destiny  is  sub- 
jected. The  feelings,  therefore,  associated  with  all 
those  qualities,  though  scarcely  rising  to  the  hei^t 
of  emotion,  are  obviously  in  a  certain  degree  pleasing 
or  interesting  ;  and  when  several  of  them  happen  to 
be  united  in  one  object,  may  accumulate  to  a  very 
great  degree  of  Beauty.  It  is  needless,  we  think,  to 
pursue  these  general  propositions  through  all  the  de- 
tails to  which  they  so  obviously  lead.  We  shall  con- 
fine ourselves,  therefore,  to  a  very  few  remarks  upon 
the  Beauty  of  Architecture, — and  chiefly  as  an  il- 
lustration of  our  general  position. 

There  are  few  things,  about  which  men  of  virtu 
are  more  apt  to  rave,  than  the  merits  of  the  Grecian 
architecture;  and  most  of  those  who  affect  an  un- 
common purity  and  delicacy  of  taste,  talk  of  the  in- 
trinsic Beauty  of  its  Proportions  as  a  thing  not  to  be 
disputed,  except  by  barbarian  ignorance  and  stupi- 
dity. Mr  Alison,  we  think,  was  the  first  who  gave 
a  full  and  convincing  refutation  of  this  mysterious 
dogma ;  and,  while  he  admits,  in  the  most  ample 
termsf-^the  beauty  of  the  objects  in  question,  has 
shown,  we  think,  in  the  clearest  manner,  that  it 
arises  entirely  from  the  combination  of  the  following 
associations; — 1st,  The  association  of  utility,  conve- 
nience, or  fitness  for  the  purposes  of  the  building ; 
2d,  Of  security  and  stability,  with  a  view  to  the  na- 
ture of  the  materials ;  Sd,  Of  the  skill  and  power  re- 
quisite to  mould  such  materials  into  forms  so  com- 
modious ;  4th,  Of  magnificence,  and  splendour,  and 
expence  ;  5th,  Of  antiquity ;  and,  6thly,  Of  Roman 
and  Grecian  greatness.  His  observations  are  sum- 
med up  in  the  following  short  sentence. 

^<  The  proportions,"  he  observes,  <<  of  these  or- 
ders, it  is  to  be  remembered,  are  distinct  subjects  «f 
Beauty,  from  the  ornaments  with  which  they  are  em- 
bellished, from  the  magnificence  with  which  they  are 
executed,  from  the  purposes  of  elegance  they  are  in- 
tended to  serve,  or  the  scenes  of  grandeur  they  are 
destined  to  adorn.  It  is  in  such  scenes,  however^ 
and  with  such  additions,  that  we  are  accustomed  to 
observe  them ;  and,  while  we  feel  the  effect  of  all 
these  accidental  associations,  we  are  seldom  willing 
to  examine  what  are  the  causes  of  the  complex  emo- 
tion we  feel,  and  readily  attribute  to  the  nature  of 
the  architecture  itself,  the  whole  pleasure  which  we 
enjoy.  But,  besides  these,  there  are  other  associa- 
tions we  have  with  these  forms,  that  still  more 
powerfully  serve  to  command  our  admiration ;  for 
they  are  the  Grecian  orders ;  they  derive  their  ori- 
gin from  those  times,  and  were  the  ornament  of  those 
countries  which  are  most  hallowed  in  our  imagina- 
tions ;  and  it  is  difficult  for  us  to  see  them,  even  in 
their  modern  copies,  without  feeling  them  operate 
upon  our  minds  as  relics  of  those  polished  nations 
where  they  first  arose,  and  of  that  greater  people  by 
whom  they  were  afterwards  borrowed.'* 
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Beanty.  This  analysis  is  to  us  perfectly  satisfactory.  But, 
indeed,  we  cannot  conceive  any  more  complete  refu- 
tation of  the  notion  of  an  intrinsic  and  inherent 
Beauty  in  the  proportions  of  the  Grecian  architec- 
ture, than  the  fact  of  the  admitted  Beauty  of  such 
very  opposite  proportions  in  the  Gothic.  Opposite 
as  they  are,  however,  the  great  elements  of  Beauty 
are  the  same  in  this  style  as  in  the  other, — the  im- 
pressions of  religious  awe  and  of  chivalrous  recollec- 
tions, coming  herein  place  of  the  classical  associations 
which  constitute  so  great  a  share  of  the  interest  of 
the  former.  It  is  well  observed  by  Mr  Alison,  that 
the  great  Durftbility  and  Costliness  of  the  produc- 
tions of  this  art,  have  had  the  ef!ect,  in  almost  all  re- 
gions of  the  world,  of  rendering  their  fashion  perma- 
nent, after  it  had  once  attained  such  a  degree  of  per- 
fection as  to  fulfil  its  substantial  purposes. 

"  Buildings,*'  he  observes,  '<  may  last,  and  are 
intended  to  last  for  centuries.  The  life  of  man  is 
very  inadequate  to  the  duration  of  such  productions; 
and  the  present  period  of  the  world,  though  old  with 
respect  to  those  arts  which  are  employed  upon  pe- 
rishable subjects,  is  yet  young  in  relation  to  an  art, 
which  is  employed  upon  so  dmrable  materials  as 
those  of  architecture.  Instead  of  a  few  years,  there- 
fore, centuries  must  probably  pass  before  such  pro. 
ductions  demand  to  be  renewed ;  and,  long  before 
that  period  is  elapsed,  the  sacredness  of  antiquity  is 
acquired  by  the  subject  itself,  and  a  new  motive 
given  for  the  preservation  of  similar  forms.  In  every 
country,  accordingly,  the  same  efiect  has  taken 
place  :  and  the  same  causes  which  have  thus  served 
to  produce  among  us,  for  so  many  years,  an  unifor- 
mity of  taste  with  regard  to  the  style  of  Grecian  ar- 
chitecture, have  produced  also' among  the  nations  of 
the  East,  for  a  much  longer  course  of  time,  a  similar 
uniformity  of  taste  with  regard  to  their  ornamental 
style  of  architecture ;  and  have  perpetuated  among 
them  the  same  forms  which  were  in  use  among  their 
forefathers,  before  the  Grecian  orders  were  invent- 
ed." 

It  is  not  necessary,  we  think,  to  carry  these  illus- 
trations any  farther  :  as  the  theory  they  are  intend- 
ed to  explain,  is  now,  we  believe,  universally  adopt- 
ed, though  with  some  limitations,  which  we  see  no 
reason  to  retain.  Those  suggested  by  Mr  Alison, 
we  have  already  endeavoured  to  dispose  of  in  the 
few  remarks  we  have  made  upon  his  publication ; 
and  it  only  remains  to  say  a  word  or  two  more  upon 
Mr  Knight's  doctrine  as  to  the  primitive  and  inde- 
pendent Beauty  of  Colours,  upon  which  we  have  al- 
ready hazarded  some  remarks. 

Agreeing  as  he  does  with  Mr  Alison,  and  all  mo- 
dern inquirers,  that  the  whole  Beauty  of  objects 
consists,  in  the  far  greater  number  of  instances,  in 
Esamioa-     the  associations  to  which  we  have  alluded,  he  still 
Kidcht'^*^  maintains,  that  some  few  visible  objects  afiect  us  with 
Docuine  m  ^  Beaae  of  Beauty  in  consequence  of  the  pleasurable 
to  the  ongi-  impression  they  make  upon  the  sense — and  that  our 
nal  and  ID-  perception  of  Beauty  is,  in  these  instances,  a  mere 
£^^^   organic  sensation.  Now,  we  have  already  stated,  that 
Qolom^     it  would  be  something  quite  unexampled  in  the  his- 
tory either  of  mind  or  of  language,  if  certain  physi- 
cal and  bodily  sensations  shoidd  thus  be  confound- 
ed witli  moral  and  social  feelings  with  which  they 


had  no  connection,  and  pass  familiarly  under  one  Biwoiy. 
and  the  same  name.  Beauty  consists  confessedly,  in  ^^'^•v*^ 
almost  all  cases,  in  the  suggestion  of  moral  or  so- 
cial emotions,  mixed  up  and  modified  by  a  present 
sensation  or  perception ;  and  it  is  this  suggestion, 
and  this  identification  with  a  present  object,  that  con- 
stitutes its  essencej  and  cives  a  common  character 
to  the  whole  class  of  feelmgs  it  produces,  sufficient 
to  justify  their  being  designated  by  a  common  appella- 
tion. If  the  word  Beauty,  in  short,  must  mean  some- 
thing, and  if /Am  be  very  clearly  what  it  noeans  in  all 
remarkable  instances,  it  is  difficult  to  conceive,  that 
it  should  occasionally  mean  something  quite  different, 
and  denote  a  mere  sensual  or  physical  gratification, 
unaccompanied  by  the  suggestion  of  any  moral 
emotion  whatever.  According  to  Mr  Knight,  how- 
ever, and,  indeed,  to  most  other  writers,  this  is  the 
case  with  regard  to  the  Beauty  of  Colours,  which  de- 
pends altogether,  they  say,  upon  the  delight  which 
the  eye  naturally  takes  in  their  contemplation — this 
delight  being  just  as  primitive  and  sensual  as  that 
which  the  palate  receives  from  the  contact  of  agree- 
able flavours. 

It  must  be  admitted,  we  think,  in  the  first  place,  Keasons 
that  such  an  allegation  is  in  itself  extremely  impro-f**'^P"'' 
bable,  and  contrary  to  all  analogy,  and  all  experience '^^^^.^^^^ 
of  the  structure  of  language,  or  of  the  laws  of  thought. 
It  is  farther  to  be  considered,  too,  that  if  the  plea- 
sures of  the  senses  are  ever  to  be  considered  as  Beau- 
tiful, those  pleasures  which  are  tlie  most  lively  and 
important  would  be  the  most  likely  to  usurp  this  de- 
nomination, and  to  take  rank  with  the  higher  gratifi- 
cations that  result  from  the  perception  of  Beauty. 
Now,  it  admits  of  no  dispute,  that  the  mere  orga- 
nic pleasures  of  the  eye  are  far  inferior  to  those  of 
the  palate,  the  touch,  and  indeed  almost  all  the  other 
senses, — none  of  which,  however,  are  in  any  case 
confbunded  with  the  sens^^^^  Beauty.     In  the  next 
place,  it  should  follow,  that  if  what  afibrds  orga- 
nic pleasure  to  the  eye  be  properly  called  Beauti- 
ful, what  offends,  or  gives  pain  to  it,  should  be  called 
ugly.   Now,  excessive  or  dazzling  light  is  offensive  to 
the  eye — but,  considered  by  itself,  it  is  never  called 
ugly,  but  only  painful  or  disagreeable.     The.  mode- 
rate excitement  of  light,  on  the  other  hand,  or  the 
soothing  of  certain  bright  but  temperate  colours, 
when  considered  in  this  primary  aspect,  are  scarcely 
called  Beautiful,  but  only  agreeable  or  refreshing. 
So  far  as  the  direct  injury  or  comfort  of  the  organ,  in 
short,  is  concerned,  the  language  which  we  use  re- 
fers merely  to  physical  or  bodily  sensation,  and  is 
not  confounded  with  that  which  relates  to  mental 
emotion  ;  and  we  really  see  no  ground  for  supposing 
that  there  is  any  exception  to  this  rule. 

It  is  very  remarkable,  indeed,  that  the  sense  whose 
organic  gratification  is  here  supposed  to  constitute 
the  feeling  of  Beauty,  should  be  one,  in  the  first  place, 
whose  direct  organic  gratifications  are  of  very  little 
force  er  intensity  ;—€md,  in  the  next  place,  one 
whose  office  it  is,  almost  exclusively,  to  make  us  ac- 
quainted with  the  existence  and  properties  of  those 
external  objects  which  are  naturally  interesting  to 
our  inward  feelings  and  afiections.  This  peculiar* 
ity  makes  it  extremely  probable,  that  ideas  of  emo« 
ticm  should  be    associated  with  the  perceptions  of 
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)Uattty.  ihj6  sense,  but  extremely  improbable,^  that  its  naked 
and  unassodaied  sen£ations  should  in  any  case  be 
classed  with  such  emotions.  If  the  name  of  Beautv 
ivere  given  to  what  directly  gratifies  any  sense,  such 
as  that  of  tasting  or  smelling,  which  does  not  make 
us  acquainted  with  the  nature  or  relations  of  out- 
ward objects,  there  could  be  less  room  for  such  an  ex- 
planation. But  when  it  is  the  business  of  a  particular 
sense  or  organ  to  introduce  to  our  knowledge  those  ob- 
jects wliicb  are  naturally  connected  with  ideas  of 
emotion,  it  is  easy  to  understand  how  its  percep- 
tions should  be  associated  with  these  emotions^  and 
an  interest  and  importance  thus  extended  to  them, 
that  belong  to  the  intimations  of  no  other  bodi- 
ly organ.  But,  on  those  very  accounts,  we  should 
be  prepared  to  suspect,  that  all  the  interest  they  pos- 
sess U  derived  from  this  association  ;  and  to  distrust 
the  accuracy  of  any  observations  that  may  lead  us 
to  oonplude  that  its  mere  organic  impulses  ever 
produced  any  thing  akin  to  these  associated  emo- 
tions, or  entitled  to  pass  under  their  name.  This 
caatipn  will  apjiear  still  moi-e  reasonable,  when  it  U 
considered,  that  all  the  other  qualities  of  visible  ob- 
jects, except  only  their  colours,  are  now  admitted  to 
he  perfectly  indifferent  in  themselves,  and  to  possess 
no  other  Beauty  than  they  may  derive  from  their  as- 
spciations  with  our  ordinary  affections.  There  are 
nojormsi  for  example,  even  in  Mr  Knight*s  opinion, 
that  have  any  intrinsic  Beauty,  or  any  power  of 
pleasing  or  a£fectmg  us,  ex>cept  through  their  asso- 
ciations, or  affinities  to  mental  affections,  either  as 
expressive  of  Fitness  and  Utility,  or  as  types  and  sym- 
bols of  certain  moral  or  intellectual  qualities,  in 
which  the  sources  of  our  interest  are  obvious.  Yet 
the  Form  of  an  object  is  as  conspicuous  an  ingredient 
of  its  Beauty  as  iu  Colour,  and  a  property,  too,  which 
4eems  at  first  view  to  be  as  intrinsically  and  inde- 
pendently pleasing.  Why,  then,  should  we  p»r8ist 
in  holding  %^^  coloucs,  or  combinations  of  colours, 
please  from  being  naiuralhf  agreeable  to  the  organ 
of  sight,  when  it  is  admitted  that  other  visible  quali- 
ties, which  seem  to  possess  the  same  power  of  pleas- 
ing, are  found,  upon  examination,  to  owe  it  entirely 
to  the  principle  of  association  ? 

The  only  reason  that  can  be  assigned,  or  that  ac- 
tually exists  for  this  distinction,  is,  that  it  has  been 
supposed  more  difficult  to  account  for  the  Beauty  of 
Colours,  upon  the  principles  whidi  have  accounted 
for  other  Beauties,  or  to  specify  the  particiilar  asso- 
ciations  by  virtue  of  which  they  could  acquire  this 
quality.  Now,  it  a|*pears  to  us  that  there  is  no  such 
difficulty ;  and  that  there  is  no  reason  whatever  for 
holding  that  one  colour,  or  combination  of  colours, 
is  more  pleasiag  than  another,  except  upon  the  saone 
grounds  of  association  whidi  recommend  particular 
rorms,  motions,  or  proportions.  It  appears  to  us, 
that  the  organic  pleaaunes  of  the  eye  are  extremely 
few  and  insigniicaot.  It  »  hurt,  no  doubt,  by  an 
catoessive  glare  of  light ;  aaud  it  is  in  some  degree 
gratified,  perhaps,  by  a  asoderate  degree  of  h.  But 
u  is  only  by  the  quantity  or  intenaity  of  the  light  wie 
thmk  that  it  is  so  a&cted.  The  colour  of  it*  we  take 
it,  is,  IB  all  cases,  absototelv  indilfereni.  But  tt  ia 
the  oolour  only  that  is  callMfiaautifMl  or  otlMarvise; 
and  ihase  quatttiea  we  thuik  it  very  plainly  dflrivaa 
from  the  common  fountain  of  association. 


In  the  first  jdaoe,  we  would  aak*  wbethar  thene  Is    BiBrir< 
any  colour  tliat  is  beautiful  in  all  sjtuatiotts  ?  and. 


in  the  next  place,  whether  there  is  any  colour  tlwt  heiotyof 
is  not  beautiful  in  some  situation  I  Wkh  regard  to  ^!??  ^ 
the  first,  take  the  colours  that  are  most  commonly  ^Ztwm^ 
referred  to  as  being  intriosicallv  beftiitifttl<«-4irjght  aa«l  alone, 
soft  green*-.ciear  blue— 4>right  pink,  or  rermilicnu 
The  first  is  unquestionably  beautiful  in  iremol  woods 
and  summer  meadows ; — and,  we  humbly  conceijre,  is 
Beautiful,  because  it  is  the  Natural  sign  and  coocoi 
mitaut  of  those  scenes  and  seasons  of  ienjoyiDicttt. 
Blue,  again,  is  beautiful  in  the  venwl  sfcy;-«Haod, 
as  we  believe,  for  the  sake  of  the  pleaani^s  of 
which  auch  skies  are  prolific ;  and  pink  is  baau* 
tiful  on  the  cheeks  A  a  young  woman  or  the 
leaves  of  a  rose,  for  reasons  too  odious  to  be  atated. 
We  have  associations  enough,  tberdMe^  to  kcobbv 
mend  all  these  colours,  in  th«  situations  in  which 
they  are  beautiful ;  but,  strong  as  these  associaitions 
are,  they  are  unable  to  make  them  univenally  beau- 
tiful,-.-i4»r  beautiful,  indeed,  in  any  other  sttuatioaa. 
Green  would  not  be  beautiful  in  the  aky-««<ior  blue 
on  tlie  cheeks — nor  vermilion  on  the  grass.  li  mfj 
be  said,  indeed,  that,  though  they  one  alwnya  re* 
cognised  as  beautiful  in  tbl^mselves,  their  obyions 
unfitness  in  such  situations  oountecacts  the  effieot  of 
their  Beauty,  and  make  an  opposite  impresaion,  m 
of  sometliing  monstrous  and  unnatural ;  and  that, 
accordingly,  they  are  all  beautiful  in  iadifierent  si^ 
tuations,  where  there  is  no  siseh  antagonisi  priMcipl&^ 
in  furniture,  dress,  and  ornaments.  Now  ihe  fact,  in 
the  first  phM;e,  is  not  so ; — these  bright  colours  being 
^t  seldom  and  sparingly  admitted  in  omameMa  or 
works  of  art ;  and  no  man,  for  exaaople,  ebooaing  to 
have  a  blue  houae,  or  a  green  ceiling,  or  a  pink 
ooat;  But,  in  the  second  place,  if  the  facts  wera 
admitted,  we  think  it  obvious,  that  the  general  Beau- 
ty of  tliese  colours  would  be  sufficiently  accounted 
for  by  the  very  interesting  and  powerful  associations 
under  which  all  of  them  are  so  frequently  prtwnt^ 
by  the  hand  of  Nature.  The  interest  we  take  in  fo» 
male  beauty,—in  vernal  delights,— *in  unclouded  skies, 
— >iB  iar  too  lively  and  too  constantly  recurring,  not  to 
stamp  a  kindred  interest  upon  the  colours  that  ana 
Naturally  associated  with  such  objects,  and  to  make 
us  regard  with  some  affection  and  delight  those  hues 
that  remind  us  of  tliem,  although  we  should  only 
meet  them  upon  a  fan,  or  a  dressing-box,  tbe  lining 
of  a  curtain,  or  the  back  of  a  screen.  Finally,  we 
beg  leave  to  observe,  that  all  bright  and  clear  co* 
lours  are  naturally  typical  of  cheerfulness  and  purity 
of  mind,  and  are  hailed  as  emblems  of  inond  quali- 
ties, to  which  no  one  can  be  indifferent. 

With  eegard  to  ugly  colours  again,  we  really  aro 
not  aware  of  any  to  which  that  epithet  can  be  aafo* 
ly  applied.  Dull  and  ditigy  hues  are  usually  waeit^ 
tioned  as  in  themselves  the  least  pleasing.  Yet  these 
are  the  pnevailing  tints  in  many  beautifol  landscapes, 
«ad  nsany  admired  picturea.  They  are  aiao  the 
Qiost  contBBK^  colours  that  are  cboaen  for  dross,— for 
building, — for  &nijtorey^-4vhei«  theeoosideration  of 
Beauty  is  the  only  motive  for  tiM  choice.  In  fort, 
the  shaded  parts  of  ail  coloured  objects  pass  inte 
tints  of  this  description  :-*4ior  can  we  at  prasaet  ra* 
collect  any  one  colour,  which  we  oould  specify  as  m 
itself  disagreeable,  without  nmning  counter  to  the 
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Beanty.  feelings  and  the  practice  of  the  great  mass  of  man- 
kind. If  the  fact,  however,  were  otherwise,  and  if 
certain  muddy  and  dnll  colours  were  universally  al- 
lowed to  be  disagreeablei  we  should  think  there  could 
be  no  difficulty  in  referring  these^  too,  to  natural  asso- 
ciations. Darkness,  and  all  tliat  approaches  it,  is 
naturally  associated  with  ideas  of  melancholy, — of 
helplessness,  and  danger; — and  the  gloomy  hues 
that  remind  us  of  it,  or  seem. to  draw  upon  it,  must 
share  in  the  same  associations.  Lurid  skies,  too,  it 
should  be  observed,  and  turbid  waters,  and  unfruitful 
swarapSy  and  dreary  morasses,  are  the  Natural  and 
most  common  wearers  of  these  dismal  liveries.  It  is 
from  these  that  we  first  become  acquainted  with  them ; 
and  it  is  needless,  therefore,  to  say,  that  such  objects 
are  necessarily  associated  with  ideas  of  discomfort, 
and  sadness,  and  danger ;  and  that  the  colours  that 
remind  us  of  them,  can  scarcely  fail  to  recal  some 
of  the  same  disagreeable  sensations. 

Enough,  however,  and  more  than  enough,  has  been 
said  about  the  supposed  primitive  and  independent 
Beauty  of  separate  colours.  It  is  chiefly  upon  the 
intrinsic  Beauty  of  their  mixture  or  combmatlons 
that  Mr  Knight  and  his  adherents  have  insisted ; — 
and  it  is  no  doubt  quite  true,  that,  among  painters  and 
connoisseurs,  we  hear  a  great  deal  about  the  harmony 
and  composition  of  tints,  and  the  charms  and  difficul- 
ties of  a  judicious  colouring.  In  all  this,  however,  we 
cannot  help  suspecting  that  there  is  no  little  pedant- 
ry, and  no  little  jargon;  and  that  these  phrases,  when 
used  without  reference  to  the  practical  difficulties  of 
the  art,  which  must  go  for  nothing  in  the  present 
question,  really  mean  little  more  than  the  true  and^ 
natural  appearance  of  coloured  objects,  seen  through 
the  same  tinted  or  partially  obscure  medium  that  com- 
monly constitutes  the  atmosphere.  In  nature,  we 
know  of  no  discordant  or  offensive  colouring,  except 
what  may  be  referred  to  some  accident  or  disaster 
that  spoils  the  moral  or  sentimental  expression  of 
the  scene,  and  disturbs  the  associations  upon  which 
all  its  Beauty,  whether  of  forms  or  of  hues,  seems  to 
us  very  plainly  dependent.  We  are  perfectly  awai^e, 
that  ingenious  persons  have  been  disposed  to  dog- 
matize and  to  speculate  very  confidently  upon  these 
subjects  ;  and  have  had  the  benefit  of  seeing  various 
learned  treatises  upon  the  natural  gamut  of  colours, 
Qnd  the  inherent  congruity  of  those  tliat  are  called 
complementary,  with  reference  to  the  prismatic  speC' 
trum.  But  we  confess  we  have  no  faith  in  any  of 
those  fancies ;  and  believe,  that^  if  all  these  colours 
were  fairly  arranged  on  a  plain  board,  according  to 
the  most  rigid  rules  of  this  supposed  harmony,  no- 
body, but  the  author  of  the  theor}',  would  perceive 
the  smallest  Beauty  in  the  exhibition,  or  be  the  least 
offended  by  reversing  their  collocation. 

We  do  not  mean,  however,  to  dispute,  that  the 
laws  of  colouring,  insisted  on  by  learned  artists,  will 
produce  a  more  pleasing  effect  upon  trained  judges 
of  the  artf  than  a  neglect  of  these  laws ;  because  we 
have  little  doubt  that  these  combinations  of  colour 
are  recommended  by  certain  associations,  which  ren- 
der them  generally  pleasing  to  persons  so  trained  «nd 
educated  ; — all  that  we  maintain  is,  that  there  are 
no  combinations  that  are  originally  and  Universally 
pleasing  or  displeasing  to  the  eye,  independent  of 
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sQch  associations ;  and  it  seems  to  us  an  irresistible    B«inty. 
proof  of  this,  that  these  laws  of  harmonious  colouring  ^*^*Y^ 
are  perpetually  and  deliberately  violated  by  great 
multitudes  of  persons,  who  not  only  have  the  perfect 
use  of  their  sight,  but  are  actually  bestowing  great 
pains  and  expence  in  providing  for  its  gratification, 
in  the  very  act  of  tliis  violation.     The  Dutch  trader, 
v^o  paints  over  the  outside  of  his  country-house  with 
as  many  bright  colours  as  are  to  be  found  in  his  . 
tulip-beid,  and  garnishes  his  green  shutters  with  blue 
facings,  and  his  purple  roof  with  lilac  ridges, — ^not 
only  sees  as  well  as  the  studied  colour ist,  who  shud* 
ders  at  the  exliibition,  but  actually  receives  as  much 
pleasure,  and  as  strong  an  impression  of  Beauty, 
from  the  ^Qished  lustkaus,  as  the  artist  does  from  one   ' 
of  his  best  pictures.    It  is  impossible,  then,  that  these 
combinations  of  colours  can  be  naturally  or  intrinsi- 
cally offensive  to  the   organ  of  sight;  and  their 
Beauty  or  ugliness  must  depend  upon  the  associa- 
tions which  di&rent  individuals  may  have  happened 
to  form  with  regard  to  them.     We  contend,  how- 
ever, for  nothing  more ;  and  are  quite  willing  to  allow 
that  the  associations  which  recommend  his  staring 
tawdriness  to  the  burgomaster,  are  such  as  could 
not  easily  have  been  formed  in  the  mind  of  a  diligent 
and  extensive  observer  of  nature,  and  that  they 
would  probably  be  reversed  by  habits  of  reflection 
and  study.     But  the  same  thing,  it  is  obvious,  may 
be  said  of  the  notions  of  beauty  of  any  other  de« 
scription  that  prevail  among  the  rude,  the  inexpe- 
rienced,'  and  uninstructed ; — though,  in  all  other  in- 
stances, we  take  it  for  granted,  that  the  Beauty 
which  is  perceived  depends  altogether  upon  asso- 
ciation, and  in  no  degree  on  its  power  of  giving  a 
pleasurable  impulse  to  the  organ  to  which  it  addressea 
itself.    If  any  considerable  number  of  persons,  with 
the  perfect  use  of  sight,  actually  take  pleasure  in 
certain  combinations  of  colours, — that  is  complete 
proof  that  such  combinations  are  not  Naturally  of- 
fensive to  the  organ  of  sight,  and  that  the  pleasure 
of  such  persons,  exactly  like  that  of  those  who  dis* 
agree  with  them,  is  derived  not  from  tlie  sense,  but 
from  associations  with  its  perceptions. 

With  regard,  again,  to  the  efiect  of  broken  masses  Effects  of 
of  light  and  shadow,  it  is  proper,  in  the  first  place,  1^*8^^^^  ^^ 
to  remember,  'that  by  the  eye  we  see  colour  only  ;  ^*'*^®''» 
and  that  lights  and  ^adows,  as  far  as  the  mere  or- 
gan is  concerned,  mean  nothing  but  variations  of 
tint.     It  is  very  true,  no  doubt,  that  we  soon  learn 
to  refer  many  of  those  variations  to  light  and  shade, 
and  that  they  thus  become  signs  to  us  of  depth,  and 
distance,  and  relief.     But,  is  not  this,  of  itself,  suf- 
ficient to  refute   the  idea .  of  their  affording  any 
primitive  or  organic  pleasure  ?    In  so  far  as  they  are 
mere  variations  of  tints,  they  may  be  imitated  by  un- 
meaning daubs  of  paint  on  a  pallet ; — ^in  so  far  as 
they  are  signsy  it  is  to  the  mind  that  they  address 
themselves,  and  not  to  the  organ.     They  are  signs, 
too,  it  should  be  recollected,  and  the  only  signs  we 
have,  by  which  we  can  receive  any  correct  know- 
ledge of  the  existence  and  condition  of  all  external 
objects  at  a  distance  from  us,  whether  interesting  or 
not  interesting.     Without  the  assistance .  of  variety 
of  tint,  and  of  lights  and  shadows,  we  could  never 
distinguish  one  ofcgect  from  another,  except  by  the 
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touch.  These  appearances,  therefore,  are  the  per^ 
petual  vehicles  of  almost  all  our  interesting  percep- 
tions ;  and  are  consequently  associated  with  all  the 
emotions  we  receive  from  visible  objects.  It  is  plea- 
sant to  see  man^  things  in  one  prospect,  because 
some  of  them  are  probably  agreeable.;  and  it  is  plea- 
sant to  know  the  relations  of  those  things,  because 
the  qualities  or  associations,  by  means  of  which  they 
interest  us,  generally  depend  upon  that  knowledge. 
The  mixture  of  colours  and  shades,  however,  is  ne*^ 
cessary  to  this  enjoyment,  and  consequently  ts  a  sign 
of  it,  and  a  source  of  associated  interest  or  beauty. 

Mr  Knight,  however,  goes  much  farther  than  this  ; 
and  maintains,  that  the  Beauty  which  is  so  distinctly 
felt  in  many  pictures  of  objects  in  themselves  disa- 
greeable, is  to  be  ascribed  entirely  to  the  efiect  of 
the  brilliant  and  harmonious  tints,  and  the  masses  of 
light  and  shadow  that  may  be  employed  in  the  re* 
presentation.  The  filthy  and  tattered  rags  of  a  beg- 
gar, he  observes,  and  the  putrifying  contents  of  a 
dunghill,  may  form  beautiful  objects  in  a  picture ; 
because,  considered  as  mere  objects  of  sight,  they 
may  oflen  present  beautiful  effects  of  colouring  and 
shadow ;  and  these  are  preserved  or  heightened  in 
the  imitation,  disjoined  from  all  their  offensive  ac- 
companiments. Now,  if  the  tints  and  shades  were 
the  exclusive  sources  of  our  gratification,  and  if  this 
gratification  was  diminished,  instead  of  being  height- 
ened, by  the  suggestion  which,  however  transiently, 
-must  still  intrude  itself,  that  they  appeared  in  an 
•imitation  of  disgusting  objects,  it  must  certainly  fol- 
low, that  the  pleasure  and  the  beauty  would  be  much 
enhanced  if  there  was  no  imitation  of  any  thing  tohat^ 
every  and  if  the  canvas  merely  presented  the  tints 
and  shades,  unaccompanied  with  the  representation 
of  any  particular  object.  It  is  perfectly  obvious, 
however,  that  it  would  be  absurd  to  call  such  a  col- 
lection of  coloured  spots  a  beautiful  picture;  and 
that  a  man  would  be  laughed  at  who  should  hang 
up  such  a  piece  of  stained  canvas  among  the  works 
of  the  great  artisU.  Again,  if  it  were  really  pos- 
sible for  any  one,  but  a  student  of  art,  to  confine 
the  attention  to  the  mere  colouring  and  shadowing 
of  any  picture,  there  is  nothing  so  disgusting  but 
what  might  form  the  subject  of  a  beautiful  imitation. 
A  piece  of  putrid  veal,  or  a  cancerous  ulcer,  or  the 
rags  that  are  taken  from  it,  may  display  the  most 
brilliant  tints,  and  the  finest  distribution  of  light  and 
shadow.  Does  Mr  Knight,  however,  seriously  think, 
that  either  of  these  experiments  would  succeed  ? 
Or,  are  there,  in  reality,  no  other  qualities  in  the 
pictures  in  question,  to  which  their  beauty  can  be 
ascribed,  but  the  organic  effect  of  their  colours? 
We  humbly  conceive  that  there  are ;  and  that  far 
less  ingenuity  than  his  might  have  been  able  to  de- 
tect them. 

There  is,  in  the  first  place,  the  pleasing  associa- 
tion of  the  Skill  and  Power  of  the  artist, — a  skill  and 
power  \vhich  we  know  may  be  employed  to  produce 
unmingled  delight ;  whatever  may  be  the  character  of 
the  particular  effort  before  us.  But,  in  the  second 
place,  we  do  humbly  conceive  that  there  are  many 
interesting  associations  conAected  with  the  subjects 
which  have  been  represented  as  purely  disgusting. 
The  aspect  of  human  wretchedness  and  decay  is  not. 


at  all  evenu,  an  indifferent  spectacle ;  and,  if  pre-  Bwinty. 
sented  to  us  without  actual  offence  to  our  senses,  or  ^<^*yW 
any  call  on  our  active  beneficence,  may  excite  a  sym- 
pathetic emotion,  which  is  known  to  be  far  from  un- 
delightful.  Many  an  attractive  poem  has  been  writ- 
ten on  the  miseries  of  beggars ;  and  why  should 
painting  be  supposed  more  fastidious?  Besides,  it 
will  be  observed,  that  the  beggars  of  the  painter  are 
generally  among  the  most  interesting  of  that  interest- 
ing order ; — either  young  and  lovely  children,  whose 
health  and  gaiety,  and  sweet  expression,  form  an  af- 
fecting contrast  with  their  squalid  garments,  and  the 
neglect  and  misery  to  which  they  seem  to  be  destin- 
ed,— or  old  and  venerable  persons,  mingling  some- 
thing of  the  dignity  and  reverence  of  age  with  the 
broken  spirit  of  their  condition,  and  seeming  to  re- 
proach mankind  for  exposing  heads  so  old  and  white 
to  the  pelting  of  the  pitiless  storm.  While  such  pic- 
tures suggest  images  so  pathetic,  it  looks  almost  like 
a  wilful  perversity,  to  ascribe  their  Beauty  entirely 
to  the  mixture  of  colours  which  they  display,  and  to 
the  forgetfulness  of  these  images.      Even   for.  the 

dunghill,  we  think  it  is  possible  to  say  something, 

though,  we  confess,  we  have  never  happened  to  sec 
any  picture,  of  which  that  useful  compound  formed 
the  peculiar  subject.     There  is  Uie  display  of  the 
painter's  art  and  power  here  also ;  and  the  dunghill  is 
not  only  Useful,  but  is  associated  with  many  pleasing 
images  of  rustic  toil  and  occupation;  and  of  the  sim^ 
plicity,  and  comfort,  and  innocence  of  agricultural 
life.     We  do  not  know  that  a  dunghill  is  at  all  a 
disagreeable  object  to  look  at,  even  in  plain  reality — 
provided  it  be  so  far  off  as  not  to  annoy  us  with  its 
odour,  or  to  soil  us  with  its  effusions.     In  a  picture, 
however,  we  are  safe  from  any  of  these  disasters ;  and, 
considering  that  it  is  usually  combined,  in  such  de- 
lineations, with  other  more  pleasing  and  touching  re- 
membrancers of  humble  happiness  and  contentment, 
we  really  do  not  see  that  it  was  at  all  necessary  to 
impute  any  mysterious  or  intrinsic  Beauty  to  its 
complexion,  in  order  to  account  for  the  satisfaction 
with  which  we  can  then  bear  to  behold  it. 

Having  said  so  much  with  a  view  to  reduce  to  its 
just  value,  as  an  ingredient  of  Beauty,  the  mere  or- 
ganical  delight  which  the  eye  is  supposed  to  derive 
from  colours,  we  really  have  not  patience  to  apply 
the  same  considerations  to  the  alleged  Beauty  ofTheBctoty 
Sounds. that  are  supposed  to  be  insignificant.  Beau-  ^^  Sounds 
tiful  Sounds,  in  general,  we  think,  are  Beautiful  from  *"  ^^'j^ 
association  only, — ^from  their  resembling  the  natural  ciatioo. 
tones  of  various  passions  and  affections,— or  from  their 
being  originally  and  most  frequently  presented  to  us  in 
scenes  or  on  occasions  of  natural  interest  or  emotion. 
With  regard,  again,  to  successive  or  coexistent 
sounds,  we  do  not,  of  course,  mean  to  dispute,  that 
there  are  such  things  as  Melody  and  Harmony,  and 
that  most  men  are  offended  or  gratified  by  the  viola- 
tion or  observance  of  those  laws  upon  which  they 
depend.  This,  however,  it  should  be  observed,  is  a 
faculty  quite  unique^  and  unlike  anything  else  in  our 
constitution  ;  by  no  means  universal,  as  the  sense  of 
Beauty  is,  even  in  cultivated  societies,  and  apparently 
withheld  from  whole  communities  of  quick-eared  sa- 
vages and  barbarians.  Whether  the  kind  of  gratifica- 
tion! which  results  from  the  mere  musical  arrange- 


BEAUTY. 


Beanty. 


Beauty  of 
Immaleiial 
Objects  re- 
ferable to 
the  flame 
sources. 


Conse- 
qoences  of 
this  Theory, 
—First,  to 
establish 
the  identity 
of  the  Beau- 
tiful, the 
Sobiime, 
and  the  Pic- 
turesque. 


ment  of  sounds,  would  be  referred  to  a  sense  of  Beau* 
ty,  or  would  pass  under  that  name,  if  it  could  be  pre« 
seated  entirely  detached  from  any  associated  emotions, 
appears  to  us  to  be  exci^edingly  doubtful.  Even  with 
the  benefit  of  these  combinations,  we  do  not  find,  that 
every  arrangement  which  merely  preserves  inviolate 
the  rules  of  composition,  is  considered  as  Beautiful ; 
and  we  do  not  think  that  it  would  be  consonant, 
either  to  the  common  feeling  or  common  language  of 
mankind,  to  bestow  this  epithet  upon  pieces  that  had 
no  other  merit.  At  all  events,  and  whatever  may  be 
thought  of  the  proper  name  of  this  singular  gratifi* 
cation  of  a  musical  ear,  it  seems  to  be  quite  certain, 
that  all  that  rises  to  the  dignity  of  an  emotion  in  the 
pleasure  we  receive  from  sounds,  is  as  clearly  the 
gift  of  association,  as  in  the.case  of  visible  beauty, — 
of  association  with  the  passionate  tones  and  modula- 
tions of  the  human  voice, — with  the  scenes  to  which 
the  interesting  sounds  are  native, — with  the  poetry 
to  which  they  have  been  married, — or  even  with 
the  skill  and  Genius  of  the  artist  by  whom  they  have 
been  arranged. 

Hitherto  we  have  spoken  of  the  Beauty  of  exter- 
nal objects  only.  But  the  whole  difficulty  of  the 
theory  consists  in  its  application  to  them.  If  that 
be  once  adjusted,  the  Beauty  of  immaterial  objects 
can  occasion  no  perplexity.  Poems,  and  other  com- 
positions in  words,  are  Beautiful  in  proportion  as  they 
are  conversant  with  Beautiful  objects — or  as  they 
suggest  tcMis,  in  a  more  direct  way,  the  Moral  and 
social  emotions  on  which  the  Beauty  of  all  objecta 
depends.  Theorems  and  demonstrations  are  Beauti- 
ful, according  as  they  excite  in  us  emotions  of  admi- 
ration for  the  Genius  and  intellectual  Power  of  their 
inventors,  and  images  of  the  magnificent  and  bene- 
ficial ends  to  which  such  discoveries  may  be  ap- 
plied;— and  mechanical  contrivances  are  Beautiful 
when  they  remind  us  of  similar  Talents  and  ingenui- 
ty, and  at  the  same  time  impress  us  with  a  more  di- 
rect sense  of  their  vast  Utility  to  mankind,  and  of 
the  great  additional  conveniences  with  which  life  is 
consequently  adorned.  In  all  cases,  therefore,  tliere 
is  the  suggestion  of  some  interesting  conception  or 
emotion  associated  with  a  present  perception,  in 
which  it  is  apparently  confounded  and  embodied — 
and  this,  according  to  the  whole  of  the  preceding 
deduction,  is  the  distinguishing  characteristic  of 
*Beauty. 

Having  now  explained,  as  fully  as  we  think  neces- 
sary, the  grounds  of  that  opinion  as  to  the  nature  of 
Beauty  which  appears  to  be  most  conformable  to  the 
truth — we  have  only  to  add  a  word  or  two  as  to  the 
necessary  consequences  of  its  adoption  upon  several 
other  controversies  of  a  kindred  description. 

In  the  first  place,  then,  we  conceive  that  it  esta- 
blishes the  substantial  identity  of  the  Sublime,  the 
Beautiful,  and  the  Picturesque ;  and,  consequently, 
puts  an  end  to  all  controversy  that  is  not  purely 
verbal,  as  to  the  difference  of  those  several  qualities. 
Every  material  object  that  interests,  without  actual- 
ly hurting  or  gratifying  our  bodily  feelings,  must  do 
6o,  according  to  this  theory,  in  one  and  the  same  man- 
ner,— ^that  is,  by  suggesting  or  recalling  some  emotion 
or  affection  of  ourselves,  or  some  other  sentient  being, 
and  presenting^  to  our  imagination  at  least;  some  na- 
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tural  object  of  love,  pity,  admiration,  or  awe.  The  Beauty, 
interest  of  material  objects,  therefore,  is  always  the'' 
same;  and  arises,  in  every  case,  not  from  any  physi- 
cal qualities  they  may  possess,  but  from  their  associ- 
ation with  some  idea  of  emotion.  But,  though  ma- 
terial objects  have  but  one  means  of  exciting  emo- 
tion, the  emotions  they  do  excite  are  infinite.  They 
are  mirrors  that  may  reflect  all  shades  and  all 
colours ;  and,  in  point  of  fact,  do  seldom  reflect  the . 
same  hues  twice.  No  two  interesting  objects,  perhaps, 
whether  known  by  the  name  of  Beautiful,  Sublime, 
or  Picturesque,  ever  produced  exactly  the  same 
emotion  in  the  beholder ;  and  no  one  object,  it  is 
most  probable,  ever  moved  any  two  persons  to  the 
very  same  conceptions.  As  tliey  may  be  associated 
with  all  the  feelings  and  affections  of  which  the  hu- 
man mind  is  susceptible,  so  they  may  suggest  those 
feelings  in  all  their  variety,  and,  in  fact,  do  dally  ex- 
cite all  sorts  of  emotions — running  through  every 
gradation,  from  extreme  gaiety  and- elevation,  to  the 
borders  of  horror  and  disgust. 

Now,  it  is  certainly  true,  that  all  the  variety  of 
emotions  raised  in  this  way,  on  the  single  basis  of 
association,  may  be  classed,  in  a  rude  way,  under  the 
denominations  of  Sublime,  Beautiful,  and  Pictur- 
esque,  according  as  they  partake  of  awe,  tenderness, 
or  admiration ;  and  we  have  no  other  objection  to 
this  nomenclature,  except  its  extreme  imperfection, 
and  the  delusions  to  which  we  know  that  it  has  given 
occasion.  If  objects  that  interest  by  their  association 
with  ideas  of  Power,  and  Danger,  and  Terror,  are  to 
be  distinguished  by  tl»e  peculiar  name  of  Sublime^ 
why  should  there  not  be  a  separate  name  also  for 
objects  that  interest  by  associations  of  Mirth  and 
Gaiety, — another  for  those  that  please  by  suggestions 
of  Softness  and  Melancholy, — another  for  such  as  are 
connected  with  impressions  of  Comfort  and  Tranquil- 
lity,— and  another  and  another  for  those  that  are  re- 
lated to  Pity,  and  admiration,  and  love,  and  regret, 
and  all  the  other  distinct  emotions  and  affections  of 
our  nature  ?  These  are  not  in  reality  less  distinguish- 
able from  each  other,  than  frona  the  emotions  of 
awe  and  veneration  that  confer  the  title  of  Sublime 
on  their  representatives ;  and  while  all  the  former  are 
confounded  under  die  comprehensive  appellation  of 
Beauty,  this  partial  attempt  at  distinction  is  only 
apt  to  mislead  us  into  an  erroneous  opinion  of  our 
accuracy,  and  to  make  us  believe,  both  that  there 
is  a  greater  conforn^ity  among  the  things  that  pass 
under  the  same  name,  and  a  greater  difference  be- 
tween those  that  pass  under  different  names,  than  is 
really  the  case.  We  have  seen  already,  that  the  ra- 
dical error  of  almost  all  preceding  inquirers,  has  lain 
in  supposing  that  every  thing  that  passed  under  the 
name  of  Beautiful,  must  have  some  real  and  inhe- 
rent quality  in  common  with  everything  else  that 
obtained  that  name :  And  ^t  is  scarcely  necessary' 
for  us  to  observe,  that  it  has  been  almost  as  general 
an  opinion,  that  Sublimity  was  not  only  something 
radically  different  from  Beauty,  but  actually  oppo- 
site to  it ;  whereas  the  fact  is,  that  it  is  far  more 
nearly  related  to  some  sorts  of  Beauty,  than  many 
sorts  of  Beauty  are  to  each  other ;  ^ind  that  both  are 
founded  exactly  upon  the  same  principle  of  suggesting 
some  past  or  possible  emotion  of  some  sentient  being. 
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ITpon  this  important  point,  we  are  happy  to  find 
our  opinions  confirmed  by  the  authority  of  Mr  Stew- 
art, who,  in  his  Essay  on  the  Beautiful,  already  re- 
ferred to,  has  observed,  not  only  tliat  there  ap][Tears 
to  him  to  be  no  inconsistency  or  impropriety  In  such 
expressions  as  the  Sublime  Beauties  of  nature,  or  of 
the  sacred  Scriptures; — byt  has  added,  in  express 
terms,  that,  **  to  oppose  the  Beautiful  to  the  Sublime, 
or  to  the  picturesque,  strikes  him  as  something  ana- 
logous to  a  contrast  between  the  Beautiful  and  the 
Comic — the  Beautiftil  and  the  Tragic — the  Beautiful 
and  the  Pathetic — or  the  Beautiful  and  the  Romantic." 

The  only  other  advantage  which  we  shall  specify 
as  likely  to  result  from  the  general  adoption  of  the 
theory  we  have  been  endeavouring  to  illustrate,  is, 
that  It  seems  calculated  to  put  an  end  to  all  these 
ard  of  Taste,  perplexing  and  vexatious  questions  about  the  Stand- 
ard of  Taste,  .which  have  given  occasion  to  so  much 
impertinent  and  so  much  elaborate  discussion/  If 
things  are  not  Beautiful  in  themselves,  but  only  as 
they  serve  to  suggest  interesting  conceptions  to  the 
mind,  then  every  thing  which  does  in  point  of  fact 
suggest  such  a  conception  to  any  individual,  is  Beau* 
tiftU  to  that  individual ;  and  it  is  not  only  quite  true 
that  there  is  no  room  for  disputing  about  tastes,  but 
that  all  tastes  are  equally  just  and  correct,  in  so  far 
as  each  individual  speaks  only  of  his  own  emotions. 
When  a  man  calls  a  thing  Beautiful,  however,  he  may 
indeed  mean  to  make  two  very  difierent  assertions ; — 
he  may  mean  that  it  gives  him  pleasure,  by  suggesting 
to  him  some  interesting  emotion  ;  and,  in  this  sense, 
there  can  be  no  doubt  that,  if  he  merely  speak 
truth,  the  thing  is  beautiful ;  and  that  it  pleases  him 
precisely  in  the  same  way  that  all  other  things  please 
those  to  whom  they  appear  beautiful.  But  if  he  mean 
farther  to  say  that  the  thing  possesses  some  quality 
which  should  make  it  appear  Beautiful  to  every  other 
person,  and  that  it  is  owing  to  some  prejudice  or  de- 
fect in  them  if  it  appear  otherwise,  then  be  is  as  un- 
reasonable and  absurd  as  he  would  think  those  who 
should  attempt  to  convince  him  that  he  felt  no  emo- 
tion of  Beauty. 

All  tastes,  then,  are  equally  just  and  true,  in  so 
fkr  as  concerns  the  individual  whose  taste  is  in  ques- 
tion ;  and  what  a  man  feels  distinctly  to  be  beauti- 
ful, is  Beautiful  to  him,  whatever  other  pleople  may 
think  of  it.     AH  this  follows  clearly  from  the  theory 
now  in  question :  But  it  does  iK>t  follow,  from  it,  that 
all  tastes  are  equally  good  or  desirable,  or  that  there 
is  any  difficulty  in  describing  that  which  is  really 
the  best,  and  the  most  to  be  envied.    The  only  use 
of  the  faculty  of  Taste,  is  to  afford  an  innocent  de- 
light, and  to  aid  the  cultivation  of  a  finer  morality  ; 
and  that  man  certainly  will  have  the  most  delight 
from  this  faculty,  who  has  the  most  numerous  and 
the  most  powerful  perceptions  of  Beauty.     But,  if 
Beauty  consist  in  the  refiection  of  our  affections  and 
sympathies,  it  is  plain  that  he  will  alwajrs  see  the 
most  Beauty  whose  affections  are  warmest  and  most 
exerci6ed,--whose  imagination  is  the  most  powerful, 
and  who  has  most  accustomed  himself  to  attend  to 
the  objects  by  which  he  is  surrounded.     In  so  far  as 
mere  feeling  and  enjoyment  are  concerned,  there- 
fore, it  seems  evident,  that  the  best  taste  must  be 
that  which  belongs  to  the  best  Afiectfoasi  the  most 


active  Fancy,  and  the  most  attentive  habits  of  Obser-  B^tntr. 
vation.  It  will  follow  pretty  exactly  too,  that  all  ^"^^  '^ 
men's  perceptions  of  Beauty  will  be  nearly  in  pro- 
portion to  the  degree  of  their  sensibility  and  social 
sympathies ;  and  that  those  who  have  no  affections 
towards  sentient  beings,  will  be  just  as  insensible  to 
Beauty  in  external  objects,  as  he,  who  cannot  hear  the 
sound  of  his  friend's  voice,  must  be  deaf  to  its  echo. 
In  so  far  as  the  sense  of  Beauty  is  regarded  as  a 
mere  source  of  enjoyment,  this  seems  to  be  the  only 
distinction  that  deserves  to  be  attended  to ;  and  the 
only  cultivation  that  Taste  should  ever  receive,  with 
a  view  to  the  gratification  of  the  individual,  should 
be  through  the  indirect  channel  of  cultivating ,  the 
'  affections  and  powers  of  observation.  If  we  aspire, 
however,  to  be  creators^  as  well  as  observers  of 
Beauty,  and  place  any  part  of  our  happiness  in  mi- 
nistering to  the  gratification  of  otliers— -as  artists,  or 
poets,  or  authors  of  any  sort — then,  indeed,  a  new 
distinction  oit  Tastes,  and  a  far  more  laborious  sys- 
tem of  cultivation,  will  be  necessary.  A  man  who 
pursues  only  his  own  delight,  will  be  as  much  charm- 
ed with  objects  that  suggest  powerful  emotions  in 
consequence  of  personal  and  accidental  associations, 
as  with  those  that  introduce  similar  emotiona  by 
.  means  of  associations  that  are  universal  and  inde- 
structible. To  him,  all  objects  of  the  former  class 
are  really  as  beautiful  as  those  of  the  latter-— and, 
for  his  own  gratification,  the  creation  of  that  sort  of 
Beauty  is  just  as  important  an  occupation :  Bat  if 
he  conceive  the  ambition  of  creating  beauties  for  the 
admiration  of  others,  he  must  be  cautious  to  employ 
only  such  objects  as  are  the  natural  signs,  or  the 
inseparable  concomitants  of  emotions,  of  which  the 
greater  part  of  mankind  are  susceptible ;  and  his 
taste  will  'then  deserve  to  be  called  bad  and  false,  if 
he  obtrude  upon  the  public,  as  beautiful,  objects 
that  are  not  likely  to  be  associated  in  common  minds 
with  any  interesting  impressions. 

For  a  man  himself,  then,  there  is  no  taste  that  is 
either  bad  or  false  ;  and  the  only  difference  worthy 
of  being  attended  to,  is  that  between  a  great  deal 
and  a  very  little.     Some  who  have  cold  afiections^ 
sluggish  imaginations,  and  no  habits  of  observation, 
can   with  difficulty  dibcern  Beauty  in  any  thing; 
while  others,  who  are  full  of  kindness  and  sensibili- 
ty, and  who  have  been  accustomed  to  attend  to  all 
the  objects  around  them,  feel  it  almost  in  everything. ' 
It  is  no  matter  what  other  people  may  think  of  the 
objects  of  their  admiration ;  nor  ought  it  to  be  any 
concern  of  theirs  that  the  public  would  be  astonish- 
ed or  offended,  if  they  were  called  upon  to  join  in 
that  admiration.     So  long  as  no  such  call  is  made, 
this  anticipated  discrepancy   o^  feeling  need  give 
them  no  uneasiness ;  and  the  suspicion  of  it  should 
produce  no  contempt  in  any  other  persons.     It  is  a 
strange  aberration  indeed  of  vanity  that  makes  us 
despise  persons  for  being  happy — ^for  having  sources 
of  enjoyment  in  which  we  cannot  share : — And  yet 
this  is  the  true  account  of  the  ridicule,  which  \a  so 
generally  poured  upon  individuals  who  seek  only  to 
enjoy   their   peculiar  tastes   unniolested : — For,    if 
there  be  any  truth  in  the  theory  we  have  been  ex- 
pounding, no  taste  is  bad  for  any  other  reason  than 

because  it  is  peculiar — as  the  objects  in  which  it  de- 
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Beauty  lights  must  actually  serve  to  suggest  to  the  individual 
fl  .  those  common  emotions  and  universal  affections  upon 
Beccana^  which  the  sense  of  Beauty  is  everywhere  founded. 
The  misfortune  is,  however,  that  we  are  apt  to  con* 
sider  all  persons  who  make  known  their  peculiar  re- 
lishes, and  especially  all  who,  create  any  objects  for 
their  gratification,  as  in  some  measure  dictating  to 
the  public,  and  setting  up  an  idol  for  general  adora- 
tion ;  and  hence  this  intolerant  interference  with  aU 
most  all  peculiar  perceptions  of  beauty,  and  the  un- 
sparing derision  that  pursues  all  deviations  from  ac- 
knowledged standards.  This  intolerance,  we  admit, 
is  oflen  provoked  by  something  of  a  spirit  of  prosi* 
lytism  and  arrogance,  in  those  who  mistake  their  own 
casual  associations  for  natural  or  universal  relations ; 
and  the  consequence  is,  that  mortified  vanity  dries 
up  the  fountain  of  their  peculiar  enjoyment,  and  dis- 
enchants, by  a  new  association  of-  general  contempt 
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or  ridicule,  the  scenes  that  had  been  consecrated  by 
some  innocent  but  accidental  emotion. 

As  all  men  must  have  some  peculiar  associations, 
all  men  must  have  some  peculiar  notions  of  beauty, 
and,  of  course,  to  a  certain  extent,  a  taste  that  the 
public  would  be  entitled  to  consider  as  false  or  vi- 
tiated. For  those  who  make  no  demands  on  public 
admiration,  however,  it  is  hard  to  be  obliged  to  sa- 
crifice this  source  of  enjo3rment ; .  and,  even  for  those 
who  labour  for  applause,  the  wisest  course,  perhapsy 
if  it  were  only  practicable,  would  be,  to  have  two 
tastes, — one  to  enjoy,  and  one  to  work  by,— one 
founded  upon  Universal  associations,  ac2:ording  to 
which  they  finished  those  performances  for  which 
they  challenged  universal  praise, — and  another  guid- 
ed by  all  casual  and  individual  associations,  through 
which  they  looked  fondly  upon  nature,*^  and  upon  the 
objects  of  their  secret  admiration.  (gg«) 
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BECCARIA  (Cbsar  Bonesana,  Marquis  of), 
author  of  the  well  known  treatise  on  Crimes  and  Pu- 
nuhment$y  was  born  at  Milan  in  the  year  1735.  His 
early  studies  were  carried  on  in  the  College  of  the 
Jesuits  at  Parma*  He  possessed  a  quick  apprehen- 
sion ;  but,  being  naturally  taciturn,  and  inclined  to 
reflection,  he  seldom  communicated  the  progress  of 
his  ideas,  and  was  with  difficulty  prevailed  upon  to 
complete  his  exercises.  It  is  related,  as  another  pe- 
culiarity of  his  disposition,  that  he  never  received 
praise  from  his  teachers  without  betraying  evident 
marks  of  pain  and  humiliation.  These  unusual  indi- 
cations of  a  susceptible  mind,  which,  outstripping  the 
course  of  his  instructors,  delighted  in  its  own  pur- 
suits, and  derived  little  complacency  from  a  se^se 
of  its  actual  attainments,  gave  him,  to  conunon  ob- 
servers, a  certain  air  of  slowness,  and  even  of  stupi- 
dity ;  and  characterized  his  features  and  deportment 
during  the  whole  of  his  life.  Having  left  the  col- 
lege at  the  age  of  seventeen,  he  applied  himself,  with 
unremitting  diligence,  to  the  study  of  Mathematics, 
and  the  Philosophy  of  Man. 

His  understanding  appears  to  have  been  very  early 
capable  of  embracing  the  most  general  views,  and 
his  breast  to  have  been  warmed  by  those  benevolent 
wishes  for  the  enlargement  of  human  happiness,  the 
sincerity  and  the  strength  of  which  are  often  so  se- 
verely tried  by  the  events  and  passions  of  maturer 
life.  His  propensity  to  the  study  of  Jurisprudence, 
«nd  Political  Philosophy,  was  first  excited  or  con- 
firmed by  the  Lettres  Persannes  of  Montesquieu ;  a 
production  capable,  indeed,  of  alluring  a  less  en- 
tfausiastical  mind  than  that  of  Beccaria.  But  his  in- 
dustry, in  the  pursuit  of  knowledge,  appears  to  have 
been  chiefly  stimulated  by  the  patriotic  and  honour- 
able desire  of  diffusing  instruction  among  his  coun- 
trymen, particularly  the  inhabitants  of  Milan,  whom 
he  represents,  in  one  of  his  letters,  as  abandoned  to 
a  state  of  lamentable  and  universal  ignorance.    In 


the  prosecution  of  these  laudable  designs,  he  fortu- 
nately possessed  the  confidence,  and  was  encouraged 
by  the  protection,  of  Count  Firmiani,  then  governor 
of  that  part  of  the  Austrian  dominions ;  an  accom- 
plished nobleman,  who,  with  comprehensive  views  of 
policy,  concurred  in  every  plan  which  was  calculated 
for  improving  the  state  of  the  provinces,  and  the 
condition  of  their  inhabitants. 

Beccaria  first  appeared  as  an  author  in  the  year 
1762,  when  he  published  some  observations  on  the 
Derangement  of  the  Currency  in  the  Milanese  States, 
and  a  plan  for  its  amendment.  Soon  after  this  he 
established  a  small  literary  society  at  Milan,  in  con- 
cert with  some  associates  of  character  and  senti- 
ments similar  to  his  own ;  among  others,  Alejandro 
and  Pietro  Verriy  who  likewise  contributed  at  that 
time,  by  their  talents  and  public  spirit,  to  distinguish 
the  reign  of  Maria  Teresa  in  I^mbardy.  *  Assisted 
by  these  friends,  and  countenanced  by  Firmiani,  he 
commenced  a  periodical  publication  under  the  name 
of  the  Cqff^  ;  a  plan  said  to  have  been  suggested  to 
them  by  the  celebrity  of  Addison's  Spectator^  and 
the  general  belief  of  its  influence  on  the  opinions 
and  taste  of  the  people  of  England.  Various  papers, 
contributed  by  the  members  of  this  society,  on  sub- 
jects of  literature,  ethics,  and  physical  science,  were 
published  during  the  years  1764  and  1765. 

But  by  far  the  most  remarkable  production  to 
which  this  society  gave  rise,  and  that  by  which  the 
reputation  of  Beccaria  has  been  chiefly  perpetuated 
among  other  nations,  was  the  treatise  on  Crimes 
and  Punishments  (Dei  Delkti  e  DeUe  Pene).  This 
essay  is  said  to  have  been  undertaken  at  the  earnest 
aolicitatioh  of  Count  Alexander  Verri,  who  then  dis- 
chfurged  the  functions  of  Protector  of  Prisoners 
(Protettore  de'  Carcerati)  at  the  Court  of  Milan.  It 
was  written  at  the  house  of  his  brother,  Peter  Verri, 
where  the  meetings  of  the  society  were  held;'  and  in 
concert  with  him  the  author,  every  evening,  revised 


*  A  small  publication  which  appeared  about  that  time,  under  the  title  of  Thoughts  on  Happiness,  was 
written  by  the  former.  His  literary  pursuits  were,  soon  after,  suspended  by  his  appoinbnent  to  a  pubUc  si- 
tuation. 
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Beccariv  and  corrected  what  he  had  written  during  the  day. 
In  this  manner  the  work  was  completed  within  two 
months,  and  was  printed  in  the  course  of  the  year 
1764*,  with  the  mark  of  the  Lucca  press.  ♦ 

In  this  small  but  noted  work,  the  author  appears 
as  the  advocate  of  reason  and  sound  policy,  no  less 
than  of  humanity.    It  was  his  purpose,  by  examining 
the  foundation,  the  objects,  and  consequently  the 
boundaries  of  penal  law,  to  expose  the  inefficacy,  as 
well  as  injustice,  of  many  provisions  in  the  judicial 
code  of  his  own  country,  and  in  those  of  other  Eu- 
ropean nations ;  and  which,   derived  from   remote 
times,  and  established  under  a  different  order  of  so- 
ciety, had  been  perverted  and  debased  during  suc- 
cessive ages  of  barbarism.     The  authority  of  positive 
institutions  formed  almost  tlie  only  basis  of  law,  even 
in  countries  the  farthest  advanced  in  civilization; 
and  that  authority  was  in  many  of  them  drawn  too 
servilely  from  the  Roman  system.  Montesquieu  had 
already  thrown   many  penetrating  glances  at  the 
foundation  and  structure  of  these  ancient  fabrics ;  but 
it  was  still  reserved  for  others  to  scrutinize  them 
more  closely,  and  to  draw  forth,  and  present  to  ge- 
neral view,  those  direct  inferences  which  that  exami- 
nation suggested.  In  no  part  were  the  existing  codes 
more  defective  and  vicious,  than  in  the  department 
of  the  criminal  law  ;  and  it  was  to  this,  accordingly, 
that  Beccaria's  attention  was  exclusively  directed. 
Nor  does  he  offer  the  work  as  a  general  system,  or 
theory,  even  of  penal  law ;  in  which  light  it  would  be 
found  every  way  imperfect ;  but  only  as  an  attempt 
to  analyze  parts  of  a  system  which  he  found  actually 
existing.   Among  the  most  prominent  of  those  points 
to  which  his  reasoning  is  applied,  are,  the  due  pro- 

Eortion  between  crime  and  punishment,  and  the  vio- 
itions  of  that  proportion,  whether  by  unnecessary, 
severity  of  punishments,  or  the  want  of  a  scale  and 
distribution  of  them  suited  to  the  amount  and  dan- 
ger of  particular  offences — the  inconsistency  of  cer- 
tain rules  then  established  on  the  subject  of  legal 
Evidence — Secret  Accusations — Fictitious  Crimes 
— the  use  of  Torture  as  an  instrument  for  the  disco- 
very of  truth' — Imprisonment  not  authorized  by  law, 
or  of  uncertain  duration*-and  the  sale  of  offices  of 
justice,  along  with  other  vices  in  the  constitution  of 
the  courts.  In  treating  these  various  topics,  he  sel- 
dom deduces  his  argument  from  remote  sources,  or 
pursues  it  to  refinements.  That  some  propositions 
are  advanced  in  the  course  of  the  work,  which  are 
of  a  questionable  nature,  cannot  be  denied ;  and 
there  are  particular  illustrations  which  have  an  ex- 
clusive reference  to  certain  forms  of  government 
then  existing  in  the  Italian  states.  But,  in  general, 
the  author  reasons  on  few  and  acknowledged  prin- 
cipleSy  and  makes  his  appeal  to  the  universal  feelings 
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of  mankind.  As  one  of  the  most  important  concla«  .^ff*™*^ 
sions  which  result  from  his  reasoning,  or  rather  as 
concentrating  a  number  of  these  conclusions,  he 
closes  his  book  with  the  following  proposition : — 
*^  In  order  that  a  punishment  may  not  be  an  act  of 
violence,  of  one,  or  of  many,  against  an  individual 
member  of  society,  it  is  essential  that  it  should  be 
public,  prompt,  and  necessary,  the  least  possible  in 
the  given  case,  and  determined  by  the  law." 

His  style,  in  this  work,  with  exception  of  one  or 
two  passages,  where  he  intentionally  addresses  him- 
self only  to  the  lesser  number,  is  uniformly  per- 
spicuous, and,  like  that  of  all  his  other  writings, 
though  oflen  eloquent,  is  unadorned.  He  employs, 
in  some  parts  of  it,  tliat  species  of  ridicule  which, 
on  a  similar  occasion,  had  been  used  with  so  great 
effect  by  Montesquieu.  Thus,  while  treating  the  sub- 
ject of  Torture,  he  proposes,  among  others,  the  fol- 
lowing query,  in  the  form  of  a  mathematical  pro- 
blem :  <*  The  force  of  the  muscles,  and  the  sensibility 
of  the  nerves,  of  an  innocent  person  being  given,  it 
is  required  to  find  the  degree*  o£  pain  necessary  to 
make  him  confess  himself  guilty  of  a  given  crime  V* 
Peculiar  traits  are  to  be  found,  likewise,  in  other 
passages,  of  the  writer's  dispositions  and  train  of 
sentiment.  Thus  having,  in  a  later  edition,  modified, 
under  that  part  which  relates  to  Fraudulent  Bank- 
ruptcy, some  sentiments  which  he  had  originally  ex- 
pressed, but  which,  on  reflection,  appeared  to  him- 
self too  severe,  he  adds,  in  a  note,  '^  I  am  ashamed  of 
what  I  formerly  wrote  on  this  subject.  I  have  been 
accused  of  irreligion,  witliout  deserving  it ;  I  have 
been  accused  of  disaffection  to  the  government,  and 
deserved  it  as  little ;  I  was  guilty  of  a  real  attack 
upon  the  rights  of  humanity,  and  I  have  been  re- 
proached by  nobody." 

If  many  of  the  views  exhibited  in  this  work  are 
now  divested  of  novelty ;  and  if,  through  the  gene- 
ral adoption  of  them  by  the  most  cultivated  nationsi 
we  are  led  to  forget  that  they  were  once  hidden,  or 
excluded,  such  is  the  fate  of  all  improvement,  as 
well  as  of  all  discovery.  Nor  does  it  detract  from 
the  true  character  of  this  interesting  performance, 
that  in  some  enlightened  countries,  and  in  tlie  more 
propitious  climates  of  political  liberty,  many  of  the 
important  doctrines  which  it  inculcated  were  already 
recognised  in  the  systems  of  the  law.f  Beccaria 
was  among  the  first  by  whom  these  principles  were 
publicly  avowed,  under  a  government  in  whose  insti- 
tutions they  had  no  place,  and  over  whose  judicial 
administration  they  exercised  no  influence;  and, 
when  tlie  age  and  country  in  which  he  wrote  are 
considered,  the  boldness  of  his  statements  is  not  less 
to  be  admired  than  the  justness  of  his  reasoning.  It 
is  his  honourable  distinction,  likewise,  and  that  of 


*  These  particulars,  communicated  in  a  letter  of  Count  A.  Verri  to  the  Abbate  Isidoro  Bianchl,  in  1802, 
are  repeated  by  the  latter  in  his  Elogio  on  Pietro  Verri. 

f  In  the  most  favoured  countries  o£  liberty,  however,  the  reception  of  some  of  these  principles  had  been 
comparatively  recent.    Of  others,  the  establishment  seems  even  vet  to  be  remote. 

That  work  which  has  tended  most  to  diffuse  a  knowledge  of  the  progress  and  spirit  of  the  English  laws, 
▼iz.  the  Commentaries  of  Sir  William  Blackstone,  was  not  published  till  the  close  of  the  year  1765 ;  al- 
though his  plan  of  delivering  a  public  lecture  on  the  judicial  system  of  his  country  was  formed  in  1753. 
The  professorship  at  Oxford,  which  gave  full  effect  to  that  plan,  was  instituted  by  Mr  Viner,  in  1758. 
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Cieccam.  the  friends  who  shared  his  labours  and  his  views,  to 
have  preserved,  in  the  prosecution  of  those  objects, 
an  unblemished  loyalty  towards  their  prince ;  and, 
while  combating,  with  manly  perseverance,  the  er- 
rors which  prevailed  in  fundamental  principles  of 
the  legislation,  to  have  abstained  from  all  attacks 
which  might  either  directly  weaken  the  authority  of 
the  laws,  or  disturb  the  administration  of  the  go- 

vemment. 

According  to  the  just  exposition  given  by  the  au- 
thor himself,  the  true  tendency  of  such  a  work  is 
not  to  lessen  the  power  of  the  law,  but  to  increase 
its  influence,  inasmuch  as  opinion  has  a  greater  com- 
mand  over  the  minds  of  men  than  force.     It  has  fre- 
quently been  repeated,  indeed,  that  national  manners 
must  precede  laws ;  and,  in  the  only  allowable  sense 
of  that  maxim,  the  same  might  be  said,  perhaps, 
with  equal  truth,  of  opinions.     But  the  authority  of 
this  dictum,  and  the  extent  to  which  it  may  be  fol- 
lowed, are  not  unfrequently  mistaken.     An  import- 
ant distinction  is  apt  to  be  overlooked,  between  those 
general  laws,  which,  as  they  are  founded  in  perma- 
nent principles  of  our  nature,  admit  of  being  drawn 
from  the  first  springs,  but  which  have  been  disturbed 
by  ignorance,  or  a  barbarous  policy,  or  the  tem- 
porary  dominion  of  some  prevailing  passion — and 
those  artificial,  or  secondary  arrangements,  which  the 
circumstances  and  stages  of  political  society  may 
equally  render  necessary  in  times  o£  knowledge,  and 
tranquillity,  and  civilization.   It  is  to  the  latter  class 
only  that  the  maxim  referred  to  can  have  any  just 
application.     But  it  may  well  be  questioned,  whe- 
ther, in  any  case  whatever,  the  popular  feeling  and 
opinion  should  be  allowed  to  precede,  by  any  con- 
siderable interval,  the  act  of  the  legislature.      It 
seems,  on  the  contrary,  to  be  a  valuable  secret  in 
legislation,  and  one  of  its  most  important  ends,  to 
seize  the  proper  moment  for  accomplishing  that 
union.     Above  all,  it  is  expedient,  in  those  branches 
of  the  law,  which  are  interwoven  with,  and  derive  their 
support  from,  the  moral  feelings,  that  a  legislator 
should  seek  to  anticipate  every  better  tendency  of 
public  sentiment.    Through  want  of  a  well-timed  in- 
terference in  such  cases,  many  advantages  are  relin- 
quished, as  well  in  the  concoction  and  frame  of  the 
laws  themselves,  as  in  that  silent  influence,  which  a 
well  directed  system  of  jurisprudence  carries  into  the 
opinions  and  habits  of  a  community. 

Of  the  prospects  which  Beccaria  himself  enter- 
tained as  to  the  probable  influence  of  his  work,  a 
judgment  may  be  formed  from  the  sentence  of  Lord 
Bacon,  which  he  prefixed  to  some  of  the  editions. 
^*  It  is  not  to  be  expected  in  any  difficult  un- 
dertaking, of  whatever  kind,  that  the  same  person 
who  sows  the  seed  should  also  reap  the  harvest ;  but 
there  must,  of  necessity,  be  a  preparation,  and  gra- 
dual progress  to  maturity." 

The  book  was  received  in  foreign  countries  with 
aridity,  and  procured  for  its  author  an  immediate 
and  high  reputation.  "  Never,"  says  a  writer  in  the 
Biographic  UniverseUcy  .**  did  so  small  a  book  pro- 
41^  so  great  an  effect."  The  medal  given  by  the 
Academy  of  Bern  was  instantly  bestowed  upon  Bec- 
caria ;  and  the  Empress  Catherine  II.  invited  him  to 
St  Pelersburgh,  with  the  offer  of  an  honourable  sta- 


B    E    C 


199 


tion  at  her  court;  a  proposal  which  was  partly  the ^  Beccaria. 
means  of  procuring  him  a  similar  distinction  at  home. 
Of  the  reception  which  the  work  obtained  in  France, 
particularly  among  the  literary  societies  of  Paris, 
evidence  is  afforded  by  the  correspondence  of  the 
Baron  de  Grimm.     <<  This  book,"  he  writes  in  a  let- 
ter, dated  1st  August  1765»  is  by  M.  Beccaria,  a  Mi- 
lanese gentleman,  who  is  said  by  some  to  be  an  Abb6, 
by  others  a  lawyer,  but  who,  I  answer  for  it,  is  one 
of  the  best  heads  at  this  moment  in  Europe."  ^'  You 
wUl  not  find  in  the  Milanese  philosopher,"  he  else- 
where observes,  "  either  the  pitch  or  compass  of 
genius  which  characterize  the  writings  of  the  Presi- 
dent Montesquieu;  but  you  will  discover  a  mind 
that  is  luminous,  profound,  correct,  and  penetrat- 
ing."    And  he  justly  adds,  that  his  is  one  of  the  few 
precious  books  gut  font  penser.     It  was  translated 
mto  French  by  the  Abbe  Morellet  in  1766;  and 
Voltaire,  soon  afYer,  published  a  commentary  upon 
it,  under  the  assumed  title  of  tin  Avocat  de  Besangon, 
With  respect  to  the  former  production,  the  translator 
took  some  liberties  with  the  method  and  distribution 
of  the  work,  which  were  not  altogether  warrantable. 
Voltaire's  commentary  is  writteh  in  the  light  style 
peculiar  to  him ;  and  was,  evidently,  intended  as  a 
vehicle  for  certain  opinions  of  his  own,  with  which 
the  spirit  and  object  of  the  original  publication  are 
entirely  unconnected.     But  the  circumstance  itself 
sufficiently  marks  the  impression  which  that  publican 
tion  had  made,  and  the  prominence  of  the  viewa 
which  it  developed.     It  was  rapidly  translated  into 
various  other  languages ;  its  maxims  became  a  spe- 
cies of  current  coin  through  a  great  part  of  Europe; 
and   the   sanction   of  the   author's   reasoning    was 
thought  not  unworthy  of  being  resorted  to  in  British 
tribunals. 

Although  followed  by  many  others,  Beccaria's 
was  the  first  work  of  note,  in  which  the  application 
of  a  milder  and  more  sound  system  of  penal  juris- 
prudence was  explicitly  enforced.  Nor  would  it  be 
at  all  extravagant  to  refer  some  of  the  great  im- 
provements, which,  from  this  era,  were  successively 
introduced  into  the  written  laws  of  different  European 
monarchies,  to  the  direct  influence  of  the  opinions 
tlius  genenilly  diffused.  Many  such  enactments,  at 
lea^t,  were,  from  this  tine,  promulgated  in  a  tone 
more  consonant  than  heretofore  with  the  dictates  of 
humanity  and  equitable  rule.  Of  this  description 
were,  among  others,  not  only  the  urbariumy  or  regu- 
lations concerning  villanage,  issued  in  1764,  by  the 
Empress  Maria  Teresa,  but  also  the  more  extended 
designs  which  took  effect,  at  a  somewhat  later  period, 
in  the  various  reformed  codes,  published  by  the  Em- 
press Catherine,  the  Emperor  Joseph  II.,  the  Grand 
Duke  of  Tuscany,  and  the  Danish  Government 
under  the  administration  of  the  late  Count  Berns- 
torf. 

At  one  period,  a  storm  seemed  to  be  preparing 
against  the  Marquis  in  his  own  country,  by  those  who 
probably  intended,  in  this  form,  a  service  to  the 
government :  but  it  was  soon  dispersed  by  the  au- 
thority of  the  government  itself.  Beccaria  had  con- 
sidered it  his  duty  to  communicate  to  Count  Fir- 
miani  the  offers  which  had  been  made  to  him  by  the 
Empress  Catherine ;  and  the  intelligence  was  trans* 
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Beccaria.  ^  mitted  by  the  viceroy  to  his  own  court.     The  con- 
duct of  Prince  Kaunitz-Ritsberg,  on  the  occasion, 
is  highly  honourable  to  that  minister,  and  to  his  so- 
vereign.    Instead  of  treating  the  communication  as 
a  matter  of  no  account,  he  makes  it  the  subject  of  a 
long  dispatch,  and  of  repeated  instructions.     In  one 
of  &ese  papers,  dated  27th  April  1767»  after  requir- 
ing particular  information  respecting  the  personal 
character  of  Beccaria,  he    adds,    **  Supposing  his 
good  qualities  to  preponderate,  it  would  be  desirable 
that  the  country  should  not  lose  a  man  whose  fund 
of  knowledge  is  so  considerable,  and  who,  as  appears 
from  his  book,  possesses  a  mind  habituated  to  re- 
flection, above  all, .  in  our  present  penury  of  think- 
ing and  philosophical  men;  besides  that  it  would 
do  little  honour  to  the  whole  administration,  to  be 
anticipated  by  foreigners  in  the  due  estimation  of 
talents."*     Nor  were  these  merely  empty  profes- 
sions ;  but  were  almost  immediately  followed  by  an 
imperial  order,  fpr  establishing,  in  the  Palatine  Col- 
lege at  Milan,  a  Professorship  of  Public  Law  and 
Economics,  under  the  title  of  Scienze  Cameralu     To 
this  chair,  expressly  endowed  for  him,  by  a  distinc- 
tion so  honourable,  the  Marquis  was  appointed  on 
the  1st  of  November    1768,   and  commnced  the 
duties  of  it  in  the  month  of  January  following.  From 
the  preliminary    discourse    (proltisione)   which    he 
pronounced  on  this  occasion,  and  in  which  he  brief- 
ly sets  forth  the  objects  of  the  institution,  and  some 
of  his  own  leading  opinions  regarding  them,  it  ap- 
pears that  the  only  instructions  which  he  received 
from  the  regency,  on  his  appointment,  consisted  in 
an  order  to  deliver  his  discourses    in  the  vulgar 
tongue ;  an  injunction  of  which  the  motives  are  so 
honourable  to  that  government,  in    common   with 
all  the    circumstances    attending   this  transaction. 
His  lectures,  which  he  received  a  special  permission 
to  deliver  in  his  pwn  house,  attracted  much  notice. 
They  were  not  published  during  his  life ;  but  have 
since  appeared,  under  the  title  of  Elementi  di  Econo^ 
mia  Pubblka,  in  the  compilation  of  the   Scrittori 
Classici  Jtaliani  di  Economia  Politico^   printed  at 
Milan,  f 

As  he  had,  in  his  former  work,  set  out  with  stat- 
ing the  object  of  municipal  law  to  be  **  the  greatest 
happiness  of  the  greatest  number,'*  so  here  the  same 
universal  principle  serves  him  for  a  guide ;  and  he 
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assumes  it  as  the  aim  of  public  economy  **  to  pro-  Butm, 
vide,  with  peace  and  safety,  things  necessary  and 
convenient  for  the  whole  community."  He  classes 
the  objects  of  Political  Economy  under  five  heads ; 
Agriculture,  Manufactures,  Commerce,  Finance,  and 
Policy ;  comprehending,  under  the  latter,  those  laws 
and  institutions  which  have  a  respect  to  the  Sciences, 
to  Education,  to  Police,  in  the  modem  sense  of  that 
word,  and  to  the  various  means  of  Public  Defence 
and  Security.  The  design  was  not  completed ;  no 
trace,  at  least,  appears  in  the  work  published  under 
the  above  title,  relative  to  the  subjects  of  Finance  or 
Public  Policy,  j:  In  estimating  the  value  of  these 
speculations,  it  is  no  less  necessary,  than  in  the  case 
of  the  former  work,  to  consider  them  with  a  refer- 
ence to  the  state  of  science  at  the  time,  rather  than 
to  the  present  extension  of  knowledge  in  this  de* 
partment.  Under  the  first  three  divisions,  be  enten 
at  considerable  length  into  some  of  the  most  inte- 
resting discussions  which  have  arisen  m  this  wide 
field;  particularly  as  to  the  principles  of  public 
policy  in  regard  to  Agriculture,  to  the  Commerce 
of  Grain  and  Foreign  Commerce  generally,  and  to 
Money  and  Exchange.^  In  perspicuity  of  Ian- 
guage,  and  distinct  and  patient  illustration,  the 
style  of  these  discourses  bears  a  considerable  resem- 
blance to  that  of  the  Wealth  of  Nations ;  but  the 
coincidence  between  the  two  works,  in  some  gene- 
ral and  fundamental  doctrines,  is  still  more  remark- 
able and  interesting.  Beccaria  does  not  appear  to 
have  adopted  the  particular  theory  of  the  FVench 
Economists,  which  was  developed  about  that  time; 
although  his  practical  doctrines  on  some  of  -  the 
most  important  points  were  conformable  to  the  con- 
clusions afforded  by  that  system.  || 

Among  other  inferences,  to  which  the  course  of 
his  reasoning  leads  him,  as  it  were  by  many  differ- 
ent roads,  may  be  noticed  one,  which  he  has  him- 
self ventured  to  state  as  a  general  proposition ;  and 
which  marks  the  caution  as  well  as  enlargement  of  his 
mind,  in  subjects  of  complicated  inquiry.  **  Every 
restriction  on  freedom,"  he  observes,  **  whether  in  the 
case  of  Commerce,  or  any  other,  ought  to  be  a  re- 
sult from  the  necessity  of  preventing  an  actual  dis- 
order, not  the  effect  of  a  purpose  or  aim  at  amelio- 
ration." And  he  has  repeated  the  same  doctrine 
under  different  views,  in  various  other  passages,  f 


*  The  originals  of  these  dispatches  are  among  the  state  papers  in  the  public  archives  of  Milan. 

f  The  editor  states  that  this  publication  was  made  from  a  copy  of  the  discourses,  transcribed  for  the 
author  himself,  when  he  visited  Paris  in  1776. 

'\.  Some  of  the  others,  too,  are  treated  rather  briefiy.  He  has,  himself,  defended  this  method  of  teaching 
by  the  following  just  and  striking  observations,  in  that  part  of  the  work  where  he  discourses  of  Interest  : 
**  But  woe  to  the  teacher  who  would  say  all  that  is  to  be  said,  and  leave  nothing  to  the  penetration  of  the 
learner.  What  is  heard  slips  away  and  vanishes  from  the  hearer's  mind,  unless  he  has  an  opportunity  of 
opposing  the  reaction  as  it  were,  of  his  own  intellect,  to  the  impressions  of  his  instructor ;  and  more  light 
is  thrown  upon  a  science  by  one  process  of  exact  reasoning  which  we  carry  on  for  ourselves,  and  it  is 
more  deeply  and  firmly  rooted  in  us  by  that  single  operation,  than  by  many  and  repeated  trains  of  reason- 
ing conducted  by  another." 

§  Under  the  head  of  Agriculture,  he  proposes  the  scheme  of  an  Experimental  Farm  to  be  carried  on  at 
the  public  expence,  as  a  school  of  that  science,  and  enters  into  some  detail  of  its  objects  and  regulationslF 

II  Mirabeau's  Tableau  Economique  had  already  appeared  in  the  publication  entitled  La  Phitosophie  Ru' 
rale  ;  as  well  as  various  papers  of  Quesnai. 

«  For  example,  '*  The  operations  of  Economics  amount  only  to  not  permitting,  and  most  frequently  to 
lettmg  alone." 
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Becearisi.  Oa  all  these  subjects,  he  exercises,  without  ostenta- 
tipn,  the  privilege  of  examining  and  judging  for 
himself;  and  in  doing  so,  although  he  expresses 
himself  with  plainness  and  energy,  *  he  is  never 
dogmatical.  He  observes  this  further  dictate  of  a 
sound  philosophy,  to  refrain  as  long  as  possible  from, 
any  very  general  conclusions ;  and,  although  he  ap- 
pears to  have  disengaged  his  mind  from  the  power 
of  common  and  hereditary  notions  respecting  poli- 
tical economy,  he  does  not,  by  a  transition  too  often 
made,  substitute  dangerous  or  extravagant  positions 
in  their  place.  He  is  even  more  distinguished  by 
the  temperate  use  which  he  makes  of  his  liberty, 
than  by  the  independence  which  secured  him  from 
the  chain. 

During  the  same  period  in  which  he  pursued  these 
labours,  Beccaria  undv;rtook  another  literary  task  of 
a  very  different  description ;  and  commenced  an  In- 
quiry into  the  Nature  of  Style,  f  A  first  part  of  this 
Inquiry  was  published  in  1770 ;  but  the  author  does 
not  appear  to  have  prosecuted  his  intention ;  and 
only  one  detached  portion  of  the  remainder  was 
found  among  his  papers. ;(  The  apology  which  he 
makes  for  this  apparent  deviation  from  his  usual  ob- 
jects of  pursuit,  drawn  from  a  consideration  of  the 
connection  subsisting  between  the  study  of  tiie  fine 
arts,  and  that  of  moral  and  political  science,  affords 
a  pleasing  proof  of  the  natural  expansiveness  of  his 
mind.  ^ 

His  scientific  and  literary  studies  were  now  to  be 
interrupted,  however,  by  new  and  more-  flattering 
marks  of  distinction  from  his  government.  By  an 
imperial  order  of  the  29th  April  1771,  he  was  ap- 
pointed a  member  of  the  Supreme  Economic  Coun- 
cil ;  on  the  suppression  of  which,  he  was  transferred 
to  the  Magistracy  of  State ;  and,  lastly,  by  a  despatch 
of  the  17th  January  1791,  was  named  one  of  the 
Board  for  Reform  of  the  Judicial  Code,  civil  and  cri- 
minal. His  activity  and  usefulness  in  the  discharge 
of  these  great  trusts'are  best  proved  by  the  circum- 
stance,' that  some  of  the  most  important  matters  in 
those  different  departments  were  committed  to  his 
direction,  and  regulated  by  his  counsels.  The  most 
remarkable  of  his  state  papers  were,  various  Ordi» 
nances  relative  to  the  grain ;  a  very  important  Des-^ 
patch  transmitted  to  the  Court  in  1771,  which  gave 
rise  to  the  reform  of  the  public  money  in  1778  ;  a 
P/rtw  proposed  in  I78O,  for  effecting  an  uniformity 
in  the  weights  and  measures  ;  and  certain  Proposal's^ 
in  17B6,  founded  on  tlie  tables  of  the  population. 
His  writings  of  this  description  are  characterized  by 
their  method,  perspicuity,  and  precision.  It  deserves 
to  be  noticed,  respecting  his  scheme  for  the  equali- 
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zation  of  measures,  that,  of  the  different  natural  Beccaria. 
bases  for  exact  measurement,  he  explicitly  recom- 
mends that  which  may  be  obtained  from  the  celes- 
tial bodies ;  and,  in  the  application  of  it,  proposes 
to  employ  the  decimal  mi'thod  of  division  ;  being  the 
same  system  which  was  afterwards  adopted  by  the 
late  Government  of  France.  || 

In  the  year  1776,  Beccaria  made  a  journey  to 
France,  in  company  witli  his  friend  Alessandro  Ven-i. 
He  remained  at  Paris  for  about  three  weeks,  which 
he  passed  chiefly  in  the  society  of  D'Alembert,  and 
other  eminent  men  of  letters ;  and,  on  his  return,  he 
visited  Voltaire.  This  Journey  seems  to  have  been 
the  only  considerable  incident  which,  during  a  period 
of  twenty-five  years,  diversified  his  manner  of  fife,  or 
interrupted  his  official  duties.  He  died  of  apoplexy, 
in  the  year  1793.  According  to  the  editor  of  his 
Eleinentiy  in  1804,  his  death  was  unnoticed  by  his 
country,  and  his  tomb  remained  without  a  name. 

Beccaria  was  twice  married.  He  was  steadfast  ia 
his  friendships ;  modest,  but  tenacious  of  his  opinions. 
He  took  pleasure  in  the  society  of  literary  men, 
and  avoided  that  of  the  great.  It  is  related  of  him, 
that  the  King  of  Naples,  while  at  Milan,  twice  at- 
tempted to  visit  him  at  his  house ;  but  that  the  Mar- 
quis found  means,  on  both  occasions,  to  escape  the 
honour  intended  for  him  by  his  Majesty.  His  exer- 
tions in  the  service  of  the  public,  and,  above  all,  his 
earnest  endeavours  to  promote,  by  every  means,  the 
cause  of  science,  and  a  liberal  system  of  education^ 
formed  the  chief  feature  of  his  life.  On  the  latter 
topic,  he  has  made  many  forcible  and  eloquent  ap- 
peals, in  the  course  of  his  different  writings ;  and 
some  passages  of  this  description,  which  are  inter- 
spersed in  his  discourses  of  Political  Economy,  are 
not  less  to  be  admired  for  their  intrinsic  excellence, 
than  they  are  interesting  from  the  circumstances  in 
which  they  were  written,  and  the  contrasts  which 
they  indirectly  exhibit. 

One  trait  of  his  constitutional  disposition,  or  con- 
firmed habit,  has  been  recorded,  as  furnishing  a  re- 
markable exception  to  the  general  vigour  of  his  in- 
tellectual character ;  that,  notwithstanding  the  force 
with  which  he  combated  the  prejudices  and  unrea- 
sonable apprehensions  of  other  men,  he  was  himself 
subject,  when  left  alone,  to  an  unconquerable  timi- 
dity. We  are  not  told  whether  this  tendency  was 
ascribed  to  early  habits  and  a  faulty  education,  or 
supposed  to  be  the  consequence  of  some  sudden  and 
fatal  impression,  which  remained  indissolubly  asso- 
ciated with  certain  outward  circumstances,  or  in  what 
other  manner  it  was  formed  and  perpetuated.  Oa 
a  superficial  view,  it  seems  to  denote  a  mind  radically 


*  "  Con  un  non  fanatico  vigore,"  as  he  has  himself  somewhere  expressed  it.  But  on  occasions  where  he 
conceived  that  there  might  be  a  danger  o^  inflaming  the  passions,  he  has  claimed  the  tribute  due  to  hin\ 
for  employing  a  style,  "  beyond  the  reach  of  the  uninformed  and  impatient  multitude." 

f  Ricerche  inforno  alia  Natura  della  Stile. 

^  This  additional  chapter  is  given  in  the  edition  printed  at  Milan  in  J  SOp. 

§  In  no  part  of  his  writings  is  the  enlargement  of  his  comprehension,  as  well  as  soundness  of  his  judg- 
menrt,  more  to  be  remarked,  than  in  the  Treatise  on  the  State  of  the  Currency,  which  was  his  first  publica- 
tion, and  written  at  the  age  of  twenty-seven, 

[|  In  the  mathematical  calculations  connected  with  this  subject,  he  was  assisted,  as  he  himself  states,  by 
Frisi,  Professor  of  Mathematics  at  Pisa ;  and  in  the  mechanical  part  by  his  brother  Anuibale. 

\0h.  II.  PART  I.  c  c 


202 


B    E    C 


BmaruL  ^  weak.   But  this  is  not  a  necessary  or  a  just  inference. 
~  The  fact  is,  indeed,  singular,  and  deeply  impressive ; 

but,  in  truth,  it  only  serVes  as  a  new  example  to 
prove  how  mixed  is  the  nature  of  our  frame ;  how 
imperfectly  the  understanding  acts  upon  the  will, 
and  the  wUl  upon  the  mortal  part ;  how  many  things 
appear  to  be  within  the  jurisdiction  of  our  reason, 
which,  nevertheless,  are  superior  to  its  control. 

This  is  not  the  place  to  engage  in  a  more  particu- 
lar examination  of  the  spirit  and  scope  of  Beccaria's 
writings*  He  is  said  to  have  expressed,  at  least  during 
the  early  part  o£  his  life,  too  unqualified  an  approba- 
tion of  the'  works  of  Helvetius,  and  others  belonging 
to  the  same  school  of  philosophy.  On  this  score, 
some  excuse  may,  perhaps,  be  found  for  him  in  the 
attractions  which  the  style  of  the  autlior  now  men- 
tioned possesses  for  a  youthful  and  ardent  mind.  It 
is  to  be  observed,  likewise,  that,  when  he  expressed 
this  admiration  for  the  productions  alluded  to,  the 
Si/ttSme  de  la  Nature  had  not  yet  made  its  appear- 
ance. Nor  is  it  to  be  supposed  that  he  could  be  in- 
sensible to  the  notice,  and  the  applause,  of  such  men 
as  then  held  the  stations  of  greatest  eminence  in  the 
scientific  world.  Yet,  whatever  temptations  he  may 
have  been  exposed  to  from  the  influence  of  some  of 
his  literary  associates,  it  is  consolatory  to  reflect, 
that,  neither  in  the  works  which  he  himself  gave  to 
the  public,  nor  in  those  which  have  been  brought  to 
light  since  his  death,  are  sentiments  to  be  found 
which  have  a  tendency  to  subvert  any  one  foundation 
of  private  or  of  public  good.  His  labours  were  be- 
neficent, and  their  natural  fruits,  the  dissemination 
of  useful  knowledge,  the  increase  of  industry,  and 
the  improvement  of  social  order.  But  he  was  not  to 
witness  the  spectacle  which  ensued,  or  to  be  an  ob- 
server of  that  moral  crisis,  of  the  results  of  which  it 
may  be  questioned,  if,  hitherto,  they  have  less  dis- 
turbed the  calculations  of  the  friends  of  humanity, 
than  baffled  the  counsels  of  its  foes. 

Some  farther  information,  with  respect  to  Bec« 
caria's  publications,  will  be  found  in  the  Notizie,  pre- 
fixed to  bis  Economia  Pubhlica  (Scrittori  Classici 
'lialianif  Tom.  XI.) ;  in  the  4th  volume  of  the  J?to- 
graphic  Univeraelley  printed  at  Paris  in  1811,  and  in 
the  4th  and  5th  volumes  of  the  Correspondence  par 
le  Baron  de  Grimm.  In  the  compilation  first  men- 
tioned are  contained  (besides  his  Elementi),  repub- 
lications of  his  Rdazione  della  Riduzione  delle  Misure 
di  lunghezza  alT  Uniformity,  per  lo  stato  di  Milano  ; 
of  his  Prolusione  letta  nell*  apertura  dvUa  nuovo  cat- 
tedra  de  sdenze  camerali ;  and  of  his  inquiry  Dd 
Disordine  e  De*  Rimedi  delle  Monete,  In  the  same 
collection  is  likewise  to  be  found  a  paper  written  by 
bim  for  the  periodical  work  called  //  Caffe ;  viz. 
Tentative  Analitico  sui  Contrabiandi,  being  an  at- 
tempt to  apply  the  algebraical'  method  to  certain 
subjects  of  political  .economy.  A  new  edition  of 
Morellet's  French  translation  of  the  Treatise  on 
Crimes  and  Punishments  was  published  by  M.  Roede- 
rer  in  1797  ;  and  a  version  of  the  same  treatise  into 
modern  Greek,  by  Coray,  was  published  at  Paris 
in  180S.  (BE.) 

BECCARIA  (Giambattista),  a  very  ingenious 
and  industrious  electrician  and  practical  astrono- 
mer, yrwi  bom  at  Mendovi,  the  Sd  of  October  1716, 
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and  entered  the  religious  order  of  the  Pious  Schools  Beccaru. 
in  1732.  He  became  a  professor  of  experimental 
physics,  first  at  Palermo,  and  then  at  Rome,  and  Was 
appointed  to  the  same  situation  at  Turin  in  1748 :  he 
was  afterwards  made  tutor  to  the  young  Princes  de 
Chablais  and  de  Carignan,  and  continued  to  reside 
principally  at  Turin  for  the  remainder  of  liis  life. 
In  May  1755,  he  was  elected  a  Fellow  of  the  Royal 
Society  of  London,  to  which  he  afterwards  commu- 
nicated several  papers,  relating  to  his  favourite  pur- 
suito.     He  died  27th  May  1781. 

1.  The  most  voluminous  and  most  important  of 
his  works,  entitled  Delt  Eleiiridsmo  Art^iciah 
e  Naturali,  appeared  at  Turin,  1758,  4to ;  and  was 
reprinted  in  1772.  It  was  translated  into  English,  and 
published,  with  the  original  engravings,  under  the 
title  of  A  Treatise  upon  Artificial  Electricity,  and  an 
Essay  on  the  Mild  and  Slow  Electricity  of  the  At- 
mosphere,  4.  Lond.  1771* 

2*.  Risposta  ad  una  Lettera  intorno  al  suo  Elet» 
tricismo.  4.  Milan,  1758« 

3.  Lettere  dcW  Elettricismo  Atmosferico  Ed,  2.  4. 
Turin,  1758. 

4.  Experimenta  et  Observationes  quibus  Electrici* 
tas  vindex  late  constituitur  atque  explicatur,  4. 
Graz. 

The  accurate  and  elaborate  experiments,  related 
in  these  works,  have  obtained  for  their  author  the 
warm  and  repeated  encomiums  of  the  scientific  histo- 
rian Dr  Priestley,  and  the  approbation  and  friendship 
of  other  contemporary  pliilosophers ;  although  it  must 
be  confessed,  that  amidst  the  multitude  of  important 
facts  recorded  in  them,  we  sometimes  observe  a  want 
of  clearness  of  arrangement  and  closeness  of  reason- 
ing ;  nor  must  we  attempt  to  claim  for  Beccaria  either 
the  originality  of  a  Franklin,  the  matliematical  pre- 
cision of  an  ^pinus,  the  enlarged  views  of  a  Caven- 
dish, or  the  neatness  and  inventive  talent  of  a  Volta. 
The  most  remarkable  novelties,  which  deserve  to  be 
distinguished  among  our  author's  experiments  and 
opinions,  relate  to  the  limited  conducting  power  of 
water,  to  the  electrification  of  tlie  -air  and  smoke,  to 
the  velocity  of  electricity,  to  tlie  reduction  of  metals 
by  its  powers,  to  the  illumination  of  the  solar  phos- 
phor i  by  the  spark,  to  the  light  excited  by  the  mo- 
tion of  the  air,  and  to  a  variety  of  meteorological 
phenomena,  especially  lightning,  storms,  rain,  water- 
spouts, and  atmospherical  magnetism.  The  resistance 
exhibited  by  water  to  the  passage  of  the  electric 
fluid  is  demonstrated  by  the  luminous  appearance  of 
its  path,  while -it  passes  through  more  perfect  con- 
ductors without  producing  light ;  as  well  as  by  the 
ex{>losion  of  glass  tubes  containing  water,  through 
which  the  spark  is  taken;  and  this  experiment^ is 
extended  to  the  construction  of  an  electrical  water 
gun,  which  is  said  to  have  carried  a  small  bullet  with 
considerable  force. 

'  Father  Beccaria  observed,  about  the  same  time 
with  Mr  Canton,  that  the  air  surrounding  an  electri- 
fied body  was  capable  of  becoming  electric  by  slow 
degrees,  and  that  it  also  parted  slowly  with  its  elec- 
tricity ;  and,  by  means  of  some  property  of  this 
kind,  he  produced  the  appearance  of  a  luminous  at- 
mosphere about  an  electrified  ball,  to  which  another 
was  presented^  in  a  partial  vacuum.    The  smoke  of 
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Beccaria.  colophony,  surrounding  an  electrified  body,  enabled 
^^""  """^  it  to  give  longer  sparks,  but  this  ^moke  was  little  at- 
tracted by  the  body  when  the  heated  spoon  contain- 
ing the  colophony  was  insulated.     Respecting  the 
velocity  of  electricity,  he  relates  some  experiments, 
which  amply  deserve  to  be  confirmed  or  confuted. 
He  found  the  efiect  of  a  spark  occupy  at  least  half  a 
second  in  passing  through  500  feet  of  wire,  and  6^ 
through  a  hempen  cord  of  the  same  length,  although, 
when  the  cord  was  wetted,  it  passed  through  it  in  2 
or  3  seconds.     It  is  well  known,  tliat,  in  the  earlier 
experiments  of  Watson,  a  shock  was   transmitted 
through  a  much  longer  circuit  of  wire,  without  oc- 
cupying any  perceptible  interval  of  time  in  its  pas- 
sage.    Many  of  the  metals  were  revived  from  their 
oxyds,  and  mercury  was  reproduced  from  cinnabar 
by  the  powers  of  electricity  ;  and  our  autlior  fancied 
that  he  had  discovered  a  commoi^principle  in  the  dif- 
ferent metals,  as  several  of  them  gave  the  same  co- 
lour to  the  surface  of  the  glass  to  which  they  were 
attached.     The  brilliancy  of  the  electric  light  was 
demonstrated  by  the  permanency  of  its  effect  on  the 
solar  phosphori ;  and  this  subject  was  aflerwards  pur- 
sued by  various  experiments  of  Canton,  and  others. 
The  light  often  exhibited  by  the  air  rushing  into  a 
vacuum,  is  attributed  by  Beccaria  to  the  friction  of 
the  air  against  the  sides  of  the  glass.  ^  It  may  be  re- 
marked, that  the  phenomenon  is,  in  all  probability,  of 
the  same  kind  as  the  appearance  of  light  observed 
long  ago  in  the  air-gun  by  its  first  inventor,  Ctcsibius 
of  Alexandria.     With  respect  to  Btmospherical  elec- 
tricity, Beccaria's  researches  were  most  laborious  and 
extensive,  and  he  made  a  great  variety  of  experi- 
ments illustrative  of  the  nature  of  lightning,  and  of 
storms  in  general ;  showing,  for  instance,  the  facility 
with  which  small  bodies  are  forced  into  the  course  of 
the  electric  current,  as  light  clouds  are  made  to  assist 
in  conveying  a  stroke  of  lightning,  and  proving  that 
evaporation,  and  the  deposition  of  vapour,  are  always 
accompanied  by  electrical  changes.  Thunder-storms, 
in  general,  he  attributes  to  terrestrial  electricity,  and 
supposes  the  clouds  to  be  merely  the  channels  by 
which  the  fluid  is  carried  from  one  part  of  the  earth's 
surface  to  another,  the  equilibrium  having  been  first 
disturbed  by  chemical  changes  within  the  earth;  and 
it  must  be  confessed,  that  this  opinion  is,  in  some 
measure,   encouraged  by   the  frequent   connection 
which  is  observable  between  these  phenomena,  and 
those  of  earthquakes  and  volcanic  eruptions.  Water- 
spouts, he  assures  us,  on  the  authority  of  several  eye- 
witnesses, may  certainly  be  dispersed  by  pointing 
swords  and  knives  at  them;  and,  with  respect  to 
conductors  erected  for  safety,  though  he  appreciates 
their  utility  very  highly,  he  thinks  that  every  large 
building  should  be  furnished  with  more  than  one  or 
two.     The  electrkitas  vindex^  so  often  mentioned,  is 
the  electricity  made  sensible  in  one  body  by  the  re- 
moval of  another  which  has  been  situated  near  it, — a 
property  which  afterwards  led  to  the  elegant  inven- 
tions  of  the  electrophorus  and  the   condenser  of 
Wilke  and  Volta.     Our  author  appears  to  be  some- 
what disposed  to  exaggerate  the  importance  of  elec- 
trical changes  as  the  causes  of  other  atmospherical 
phenomena,  and,  in  particular,  to  overrate  the  inti- 
macy of  the  connectioti  of  electricity  with  magne- 
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tism.    The  appearance  of  the  aurora  iorealis  he  at-  BeecMa- 
tributes  to  the  circulation  of  electricity  through  the 
higher  regions  of  the  atmosphere,  and  he  was  well 
aware  of  the  magnetical  changes  which  usually  ac- 
company this  remarkable  occurrence. 

5.  His  papers  in  the  Philosophical  Transactions  are 
all  in  Latin.  The  first  is  entitled.  Experiments  in 
Electricity y  in  a  Letter  to  Dr  Franklin.  (Ph.  Tr. 
1760,  p.  514.)  These  experiments  relate  principally 
to  the  subject  of  electrical  attractions  and  repulsions, 
which  the  author  attempts  to  reduce  to  the  efiect  of 
currents  of  air  displaced  by  the  immediate  action  of 
the  electric  fluid.  He  supposes  the  air  between  two 
bodies,  in  dissimilar  states,  to  be  rarefied  by  the  in- 
terchange of  their  electricity,  so  as  to  produce  the 
appearance  of  attraction ;  and  when  the  bodies  are 
in  similar  states,  he  imagines  the  air  interposed  to  be 
the  immediate  object  of  their  apparently  mutual  re- 
pulsion. The  paper  is  accompanied  by  a  note  of  Dr 
Franklin,  explanatory  of  the  apparatus  employed. 

6.  An  Account  of  the  double  Refractions  in  Crys* 
iais.  (Phil,  Trans.  I762,  p.  486.)  The  double  refrac- 
tion of  rock-crystal  had  been  observed  by  Huygens. 
Beccaria  seems  to  have  imagined,  that  it  was  not  dis- 
coverable when  the  surfaces  concerned  were  parallel 
to  each  other ;  but  later  observations  have  shown, 
that  his  observations  were  defective  in  this  respect, 
at  the  same  time*that  they  have  confirmed  his  con- 
jecture respecting  the  existence  of  a  similar  proper- 
ty in  almost  all  crystallized  substances. 

7.  Novorum  quorundam  in  re  Elect rica  Experi* 
mentorum  Specimen.  (Phil.  Trans.  1766,  p.  105.)  In 
this  paper,  our  author  defends  the  simpler  theory  of 
Franklin  against  Mr  Symmer*s  doctrine  of  the  exist- 
ence of  two  separate  electric  fluids.  He  also  enu- 
merates a  great  variety  of  cases  of  the  excitement  of 
positive  or  negative  electricity  by  the  friction  of  dif- 
ferent substances  with  glass,  hareskin,  a  silk  stock- 
ing, sealing-wax,  and  sulphur. 

8.  A  second  paper,  with  the  same  title,  appeared 
in  the  Philosophical  Transactions  for  1 767,  p.  297, 
It  contains  an  account  of  a  repetition  of  experiments 
on  the  modification  produced  in  the  charge  of  two 
or  more  glass  plates,  by  separating  them,  and  by  re- 
moving and  replacing  their  coatings.  These  investi- 
gations were  principally  suggested  by  the  well-known 
observations  of  the  Jesuits,  made  at  Pekin  many 
years  before,  and  by  some  subsequent  experiments 
of  Mr  Symmer.  The  author  calls  the  efiect  an  os- 
cillation of  electricity ;  it  depends  on  the  same 
causes  as  the  "  vindicating  electricity,"  which  he  has 
elsewhere  described. 

9*  De  Atmosphara  Electrica  libellus.  (Philosophical ' 
Transactions^  1770,  p.  277.)  The  phenomena  of  in- 
duced electricity  are  here  discussed,  but  not  with 
great  precision ;  the  author  advei^,  however,  to  the 
Newtonian  demonstration  of  the  equilibrium  of  the 
force  of  a  gravitating  substance,  distributed  through 
the  surface  of  a  sphere,  with  respect  to  a  particle 
within  it,  and  gives  somewhat  clearer  views  of  the 
theory  of  electricity  than  his  former  works  had  ex- 
hibited, but  still  falls  far  short  of  the  perfection 
which  i^pinus  had  attained  more  than  ten  years  be- 
fore. 

10«  A  short  Letter  to  Mr  John  Canton,  on  hii  ne^. 
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Beoraria  pJiosphorus  receiving  several  coIourSy  and  Oi^y  emiiting 
.:  .1'  //wr  same^  is  printed  in  the  Philosophical  Transact 
cc  mann.  ^^^  ^^^  1771,  p,  212.  Our  author  admitted  the 
sun's  light  through  green,  red,  and  yellow  glass,  and. 
found  that  the  pieces  of  sulfureted  lime  exposed  to 
it,  emitted  only  a  light  similar  to  that  which  had 
been  thrown  on  them.  A  multiplicity  of  later  ex- 
periments have  however  shown,  that  the  contrary 
result  is  by  far  tlie  most  common ;  and  Zannotti's 
earlier  observations  have  been  fully  confirmed  by 
Wilson,  Grosser,  and  Seebeck. 

11.  In  1759,  Deccaria  received  orders  from  his 
sovereign,  in  consequence  of  a  suggestion  of  Bosco- 
vich,  to  measure  the  length  of  a  degree  of  the  meri- 
dian in  the  immediate  neighbourhood  of  Turin  ;  the 
measurement  was  completed  in  176*8,  and  an  ac- 
count of  it  was  published  under  the  title  of  Gradus 
Taurinensisy  4.  Turin,  1774;  prefaced  by  a  proper 
compliment  to  the  memory  of  the  monarch  who  pa- 
tronised the  undertaking,  and  tathe  virtues  of  his 
successors,  under  whose  auspices  it  was  completed. 
The  result  did  not,  however,  exhibit  the  appearance 
of  any  great  accuracy  or  good  fortune,  for  there  is 
not  only  a  difference  of  one-seventieth  of  the  whole 
in  the  lengths  of  the  degree  computed  from  the 
noKhern  lyid  soutiiern  portions  of  the  arc,  of  27' 
and  41'  respectively,  but  the  length  deduced  from 
the  whole  arc,  which  is  574()8.59  French  toises,  is 
445  toises  more  than  would  be  inferred  from  other 
measurements  in  the  neighbouring  latitudes  :  hence 
it  appears  to  have  been  thought  necessary  by  later 
astronomers  to  reject  the  northern  portion  alto- 
gether, and  to  make  some  corrections  in  the  calcu- 
lation from  the  southern,  by  which  the  length  of  the 
degree  has  been  reduced  to  57069  toises.  The  Zenith 
sector  employed  for  the  observations  was  made  on 
Boscovich's  construction,  the  length  of  the  tangent 
being  measured  instead  of  that  of  the  arc,  a  method 
by  no  means  calculated  to  lessen  th^  chances  of  error. 
A  portable  syphon  barometer  is  also  described*  by 
means  of  which  the  elevations  were  ascertained ;  and 
a  number  of  heights  of  places  in  the  mountains  of 
Piedmont  are  recorded. 

12.  This  volume  appears  to  have  been  tlie  last  of 
Beccaria's  publications:  An  Essat/  on  Storms  and 
Tempests  is  mentioned,  without  approbation,  in  the 
Dictimnaire  Hiitorigue^  but  it  was  probably  extract- 
ed from  some  of  his  other  works.  In  his  private 
history  and  adventures  there  appears  to  have  been 
little  for  a  biographer  to  relate  ;  his  ambition  having 
been  in  great  measure  limited,  by  the  religious  pro- 
fession which  he  had  adopted,  to  the  acquirement  of 
literary  celebrity,  his  taste  was  guided  by  his  pre- 
vailing pursuits.  His  only  luxuries  consisted  in  his 
library  and  instruments  ;  and  on  these  he  expended 
a  considerable  part  of  the  remuneration  which  he 
received,  as  a  recompense  for  his  services  to  the 
public,  and  to  his  royal  pupils.  (a.  m.) 

BECKMANN  (John),  during  nearly  forty-five 
years  Professor  at  Gottingen,  was  born  at  Hoye,  in 
the  electorate  of  Hanover,  in  1739.  His  father,  who 
was  receiver  of  taxes,  and  postmaster  in  this  town, 
occupied  himself  in  the  cultivation  of  a  small  piece 
of  land,  and  appears  to  have  inspired  his  son  with  a 
iaste  for  agriculture.    However,  all  the  honour  of 
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his  education  belongs  to  his  mother,  who,  having  be-  R(vL.m  u  a 
come  a  widow  when  young  Beckmann  was  hardly 
beven  years  old,*  sent  him,  in  his  fifteenth  year,  to 
the  school  at  Stade,  placing  him  under  the  care  of 
Gehlen.     Being  intended  for  the  clerical  function, 
he  repaired   in    17^9  to  Gottingen,   to   finish  his 
studies  there  ;  but  whether  the  advice  ef  Hollmann, 
who  testified  much  kindness  towiu'ds  him,  produced 
a  change  in  his  plans  ;  or  that  the  instructions  of  the 
mathematicians,  Kaestner  and  Tobias  Mayer,  had 
greater  attractions  for  him  than  theology,  he  aban- 
doned  the   career   on   which    he  had  entered,   in 
order  to  devote  himself  entirely  to  the  natural  scien- 
ces, and  principally  to  the  application  of  these  scien- 
ces to  economical  purposes.     His  first  studies  were 
not  without  their  use  to  him ;  he  derived  from  them 
a  methodical  habit   of  mind,   and  -a   considerable 
knowledge  of  languages,  which,  in  the  sequel,  as- 
sisted him  greatly  in  the  pursuits  to  which  he  owed 
his  celebrity.     In  1762,  having  lost  his  mother,  and 
with  her  his  former  means  of  subsistence,  he  accept- 
ed the  oiler  of  Busching,  who  invited  him  to  come 
and  fill  the  situation  of  Professor  of  Natural  Philo* 
sophy  in  the  Lutheran  Academy  at  St  Petersburgh, 
of  which  this  celebrated  geographer  had  at  that  time 
the  direction ;  but  Busching  quitting  the  institution 
shortly  alter,  and   dissensions  having  arisen  among 
the  superintendents,  Beckmann  gave  up  his  place, 
and  made  a  journey  through  Sweden  to  acquire  a 
detailed  knowledge  of  the  mines  of  this  country,  and 
of  the  manner  of  working  them.     Linnaeus  having 
received  him  hospitably  at  Upsal,  he  prolonged  hia 
stay  there,  and  availed  himself  of  the  friendship  as 
well  as  the  instructions  of  this  naturalist.     In  1766, 
the  governors  of  the  University  of  Gottingen  ap- 
pointed him,  on  the  recemmendation  of  Busching, 
Professor  to  this  celebrated  establishment,  of  which 
he  became  one  of  the  principal  ornaments.     His 
mind,    entirely  directed  to   the   practical   uses  of 
human  knowledge,  had  early  conceived  the  idea  of 
an  academical  classification  of  the  arts  and  different 
branches  of  economy,  both  political  and  domestic, 
which  had  hitherto  been  left  to  routine  and  acci* 
dent.     He  composed,  to  serve  him  as  a  guide  in 
this  coui'se  of  instruction,  Treatises  on  Rural  Econo' 
mi^^^On  Policy — On   Finance — On   Commerce ^  and 
other  departments  of  practical  knowledge;  which, 
though  since  carried  to  a  higher  degree  of  perfec- 
tion, owed  to  Beckmann  their  first  elements,  and 
their  first  scientific  form.     His  Lectures^  which  had 
at  the  time  the  recommendation  of  novelty,  were  at- 
tended by  the  fiower  of  the  studious  youth,  whom 
the  most  civilized  nations  of  Europe   sent  to  the 
University  of  Gottingen;  and  it  may  be  added,  that 
the  most  distinguished  statesmen  and  public  func- 
tionaries of  Germany  were  among  his  auditors.     He 
was  in  the  habit  of  accompanying  them  himself  inta 
the  workshops,  to  give  them  a  knowledge  of  the  dif- 
ferent processes  and  handicraifts,  of  which  he  had 
explained  to  them  the   theory.     He  never  rehn- 
quished  his  public  lectures ;  but  his  private  studies 
took'  insensibly  a  dfrection  altogether  historical,  tlie 
motives  for  which  it  will  not  be  uninteresting  to 
point  out. 

It  is  cousidered  at  Gottingen,  that  a  Professoi 
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B^ckaMMi.^  cannot  be  excused  from  explaining  the  progress 
of  the  science,  which  he  teaclies,  in  all  the  civi- 
lized nations  of  Europe  at  the  same  time.  Any  one, 
who,  two  years  after  the  appearance  of  a  work 
of  importance  in  his  department,  published  in  any 
country  of  Europe  whatsoever,  should  not  have  read 
and  analyzed  it  in  order  to  refute  or  else  enrich  his 
own  observations  from  it,  would  not  regard  himself 
as  a  worth}'  successor  to  the  chair  of  Hailer,  of 
Mosheira,  of  Gessner,  and  Michael  is.  Beckmann  in 
particular,  having  studied  at  Gottingcn  at  a  time 
when  the  example  of  these  great  men  dictated  the 
law  and  gave  the  tone  there,  was  determined  to  ad- 
vance in  a  line  with  his  age,  and  not  to  be  ignorant 
of  any  of  the  steps  which  were  making  by  the  nu- 
merous and  extensive  sciences  which  furnished  the 
foundation  and  the  subjects  of  these  practical  prin- 
ciples. But  these  steps  were  the  steps  of  a  giant ; 
and  whatever  might  be  his  ardour,  or  his  love  of  stu- 
dy, how  could  he  be  supposed  to  read  and  judge 
of  all  the  important  works  which  appeared  from  the 
year  1770,  on  chemistry  theoretical  and  practical, 
on  physics,  natural  history,  and  mathematics  ?  His 
disappointment  ended  in  chagrin,  and  gave  him  a 
degree  of  anger  against  the  new  ideas,  methods  of 
reasoning,  and  materials,  which  changed  the  face, 
enlarged  the  limits,  and  facilitated  the  study  of 
diese  sciences.  His  course  of  lectures,  turning  on- 
ly on  practical  matters,  suffered  little  from  this  cir- 
cumstance ;  but  feeling  that  his  writings  would  be 
accused  of  remaining  behind  the  progress  of  the 
sciences  which  were  the  subject  of  them,  he  di- 
rected the  researches  witli  which  he  wished  to  oc- 
cupy the  attention  of  the  public  to  the  history  of 
arts  and  trades,  and  employed,  in  the  illustration  of 
this  subject,  the  materials  to  which  he  had  access 
in  the  Gottingen  library,  assisted  by  general  infor- 
mation, a  mind  peculiarly  fitted  for  tliis  kind  of 
study,  and  by  indefatigable  industry.  It  is  to  these 
labours  that  we  owe  the  Notices  of  Beckmann  on 
the  history  of  discoveries  in  the  most  common  arts 
of  life ;  for  instance,  the  history  of  watch -making,  of 
distillation, %of  almanacs,  of  insurance,  of  the  light- 
ing of  streets,  of  the  original  country  and  migra- 
tions of  the  fruits  and  flowers  in  our  gardens,  of 
the  common  materials  for  dyeing,  of  bellows,  of  fire- 
arms, of  mills,  of  grinding  corn,  of  carriages,  of 
different  parts  of  our  dress,  of  different  household 
utensils,  of  a  multitude  of  machines  and  mecha- 
nical contrivances  employed  in  common  trades,  and 
of  most  of  the  products  of  industry ;  such  as  the  ga- 
thering of  saffron,  the  preparation  of  alum,  the^print- 
ing-press,  of  fulling-mills,  of  book-keeping,  of  tlie  dig- 
ging of  turf,  of  gazettes  and  newspapers,  of  stamped 
paper,  of  the  pearl-fishery,  of  pavings,  of  chimneys, 
of  collections  of  natural  curiosities,  of  milestones, 
of  pharmacy,  of  quarantine,  of  painted  paper,  of 
ruffles,  of  milking,  of  pawn-brokers,  of  looking- 
glasses  and  glass  in  general,  of  soap,  of  musical- 
glasses,  of  watchmen,  of  ices  to  eat,  of  the  anatomy 
of  plants,  of  exchange,  of  pens  for  writing,  of  instru- 
ments of  husbandry,  of  fireworks,  of  the  working  of 
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pewter,  of  the  procuring  of  amber,  of  indigo,  of  Beckmann. 
gilding,  of  weathercocks,  of  furs,  of  steel,  of  gar-  '  " 

dening,  of  crayous,  of  knives  and  forks,  of  corks, 
of  sal-ammoniac,  of  hops,  of  weaving,  of  lotteries, 
of  hospitals  for  oq)hans  and  foundlings,  of  infir- 
maries, of  Iazarett(>t!S,  of  fighting- cocks,  of  salt- 
petre, of  gunpowder,  and  aquafortis,  &c.  &c.  We 
should  form  to  ourselves  a  very  false  idea  of  these 
Notices^  if  we  expected  to  find  in  them  only  some 
general  account  of  these  arts,  and  of  the  different 
manner  of  practising  them,  used  in  different  times 
and  places.  Beckmann  traces  their  first  germ  from 
the  most  remote  periods  of  antiquity ;  he  follows 
their  developement  through  the  obscurity  of  the 
middle  ages  ;  and  exhibits  their  latest  improvements 
amongst  the  civilized  nations  of  modem  Europe, 
with  a  patience  and  a  depth  of  learning  which  can 
only  be  equalled  by  the  sagacity  and  the  variety  of 
knowledge  displayed  in  his  researches.  We  have 
thought  it  would  be  interesting  to  the  reader  to  see 
a  list  of  the  most  remarkable  among  these  notices, 
in  the  order  in  which  tliey  were  published.  They 
make  five  volumes  in  octavo,  published  at  Leipsi'c 
from  178.3  to  1805;  and  will  furnish  the  most  inva- 
luable materials  to  the  individual,  or  to  any  society 
of  men  of  letters  who  may  hereafler  venture  to  un- 
dertake the  general  history  of  the  origin  and  pro- 
gress of  the  mechanic  arts,  which  are  so  important  a 
branch  in  that  of  civilization.  It  is  almost  needless 
to  add,  that  the  most  exact  references  to  original  au- 
thorities accompany  each  article,  and  give  it  a  new 
value  in  the  eyes  of  those  who  are  unwilling  to  take 
things  upon  trusty  or  may  be  desiro^us  to  push  the  in- 
quiries of  the  author  still  farther. 

llie  same  merits  belong  to  his  History  qfthe  earli' 
est  Voyages  made  in  modern  times:  a  highly  interesting 
collection,  which  occupied  the  last  years  of  his  life,  and 
which  he  lefl  at  the  eighth  number.  Another  result  of 
the  literary  application  of  the  industry  of  Beckmann 
was  a  return  to  the  studies  of  humanity,  to  which  we 
are  indebted  for  editions  of  the  work  De  MirabUibtis 
^2i5cu/^a//o;if6u;,  attributed  to  Aristotle  (1786);  of  the 
Wonderful  Histories  of  Antigonus  Carystius  (1791); 
and  of  Marbodius's  Treatise  on  Stones  (1799)  'yi— edi- 
tions which  required  the  rare  union  of  physical 
knowledge  and  sagacity  with  philological  learning. 
The  Royal  Society  of  Gottingen  had,  in  the  year 
1772,  admitted  him  one  of  its  members,  and,  from 
that  period  to  1783,  Beckmann  supplied  their  pro- 
ceedings with  interesting  memoirs,  among  which  are 
the  following  :  On  the  Reduction  of  Fossils  to  their 
Original  Stibstances^-^^On  the  History  of  Alum, — On 
the  Sap  of  Madder, ^^On  the  Froth  of  the  Sea,  from 
which  the  Heads  areformedfor  the  NicotianFistmce^-^ 
On  the  History  of  Sugar,  ♦  But,  from  this  period,  he 
desisted  all  at  once  from  partaking  the  labours  of  this 
learned  body,  probably  from  the  same  motives  that 
we  have  assigned  above  for  the  change  in  the  objects 
of  his  own  particular  studies.  He  was,  besides,  mo- 
dest to  an  extreme  degree ;  and  his  natural  timidity 
did  not  find  any  thing  to  counteract  it  in  the  tradi- 
tional jealousy  of  reputation,  which  the  example  of 
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Beckmann  his  predecessors,  who  had  founded  the  glory  of  Got- 
tingen,  had  transmitted  to  a  generation  more  confi* 
dent  of  its  powers,  and  more  vain  of  it^merit,  but 
still  restrained  by  habits  difficult  to  lay  aside,  when 
the  respect  for  great  authorities  had  originally  sanc- 
tioned them.     His  candour,  his  sincerity,  his  fideh'ty 
in  friendshig^  his  aifiibih'ty  to  his  scholars,  have  been 
celebrated  with  one  accord  by  his  coadjutors  and  his 
auditors.     Schlsetzer,  whom  he  had  known  from  his 
youth  in  Russia,  was  the  one  among  his  colleagues 
with  whom  lie  maintained,  the  most  uninterrupted  in- 
timacy. He  was  better  qualified  than  almost  any  one 
else,  to  appreciate  the  researches  of  Beckmann,  as 
he  had  himself  insisted  with  so  much  force  on  the 
necessity  of  introducing  into  history  a  view  of  the 
influence  exercised  on  social  institutions  by  the  ef- 
forts of  industry,  and  by  the  birth  or  maturity  of  the 
most  common  arts.     Beckmann  died  the  3d  of  Fe- 
bruary 1811,  after  having  been  admitted  into  almost 
all  the  learned  societies  of  Germany  and  the  north, 
and  afler  having  impressed  a  tendency  to  pursuits  of 
practical  utility  on  the  minds  of  a  multitude  of  dis- 
tinguished young  men  who  had  attended  his  lectures, 
and  whom  his  celebrity  drew  to  Gottingen  during 
the  forty-five  years  of  his  professorship.     A  portrait 
of  him  will  be  found  at  the  head  of  the  twelfth  vo- 
lume of  the  Economical  Encyclopedia  of  Krunitz,  and 
it  has  been  engraved  separately  by  Raid,  Schwentcr- 
ley,  and  Grape.    Beckmann  married  the  daughter  of 
Hollmann,  his  tutor  and  friend ;  she  survived  him 
only  a  few  weeks,  and  they  lefl  a  son  and  daughter 
grown  up.     His  eulogium  was  pronounced  by  his 
colleague,  the  illustrious  Heyne,  and  was  published 
at  Gottingen,  with  this  title :  Memoria  Joan.  Beck- 
mannt  Soc,  R.  Sci,  Gotting.  sodalis  in  concessu  Sac. 
Publico  D.  l6  Febr,  1811,  commendata.  (z.) 

BEDDOES  (Thomas),  a  physician  of  great  emi- 
nence for  his  talents  and  philanthropy,  was  born  at 
Shifihall  in  Shropshire,  on  the  13th  of  April  176O, 
and  was  originally  of  Welsh  extraction.  He  receiv- 
ed the  first  rudiments  of  his  education  at  a  school  in 
his  native  town,  and  afterwards  at  a  seminary  at 
Brood  in  Staffordshire.  .  The  strength  of  his  intellec- 
tual powers  was  apparent  at  a  very  early  period  of 
his  life :  and  he  was  remarkable  from  his  infancy  for 
his  insatiable  thirst  for  books,  and  for  his  indifference  , 
to  the  common  objects  of  amusement,  which  usually 
captivate  the  attention  of  children;  His  rising  abi« 
Itties  were  discerned  and  justly  appreciated  by  his 
grandfather;  a  man  of  great  natural  acuteness  of 
mind,  and  who,  by  his  industry  and  enterprise  in 
trade,  had  acquired  a  considerable  fortune.  To  this 
intelligent  relation  he  was  deeply  indebted  for  many 
of  the  advantages  of  his  early  education,  and  for 
prevailing  on  his  father  (who,  wishing  to  retain  his 
son  beneath  the  paternal  roof,  and  train  him  up  to 
business,  was  less  anxious  about  bis  literary  acquire- 
ments) to  fix  his  destination  for  one  of  the  learned 
professions.  When  be  was  only  nine  years  old,  the 
circumstance  of  an  accident  which  befel  his  bene-  . 
factor,  and  which,  after  being  followed  by  some  re- 
markfl^le  symptoms,  terminated  fatally,  was  calcu- 
lated to  make  a  deep  and  lasting  impression  on  a 
mind  like  that  of  young  Beddoes/and  was  sufficient 
t«  give  it  a  decided  direction.    By  the  extraordi- 
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nary  acuteness  and  intei'bst  which  he  manifested  on  Beddoet. 
this  occasion,  he  attracted  the  notice  of  Mr  Yonge, 
the  surgeon  who  attended  the  sufferer ;  and  a  founda- 
tion  was  thus  laid  for  the  friendship  which  ever 
after  subsisted  between  them,  and  which  appears  to 
have  had  a  considerable  influence  in  his  choice  of 
that  profession,  in  which  he  was  destined  to  run  so 
-brilliant  a  career.  Under  the  tuition  of  the  Reverend 
Mr  Harding,  at  the  Free  Grammar  School  in  Bridg- 
north, he  made  rapid  progress  in  classical  learning ; 
and  was    distinguished  by  his  great  fondness   for 
reading,  by  his  facility  in  acquiring  knowledge,  and 
by  the  possession  of  a  memory  surprisingly  retentive, 
a  faculty  which  he  retained  through   life.     When 
about  thirteen  years  of  age,  he  was  placed  as  a  pu- 
pil with  the  Reverend  Mr  Dickenson,  Rector  of 
Plymhill  in  Staffordshire,  with  whom  he  continued 
about  two  years,  and  who  has  given  the  following 
report  of  the  zeal  with  which  he  pursued  his  studies. 
^'  During  the  period'  that   Dr  Beddoes  was  under 
my  care,"  observes  Mr  Dickenson,  "his  mind  was 
so  intent  upon  literary  pursuits,  chiefly  the  attain- 
ment of  classical  learning,   that  I  do  not  recollect 
his  having  devoted  a  single  day,  or  even  an  hour,  to 
diversions  or  frivolous  amusements  of  any  kind.   His 
vacant  hours  were  generally  employed  in  reading 
Reviews,  of  which  he  had  access  to  a  very  numerous 
collection."  It  is  singular,  that,  in  giving  a  sketch  of 
his  mental  powers,  though  he  describes  his  judginent 
as  solid,  he  represents  his  genius  as  not  "  enlivened 
by  any  remarkable  brilliance  of  fancy."     We  shall 
soon  have  occasion  to  observe  how  eminently  he  was 
afterwards  gifted  with  the  very  quality,  in  which  a 
near  observer  of  his  character  pronounced  him  to 
have  been  at  that  time  deficient.     His  moral  con- 
duct* was  ever  irreproachable,  and  his  docility  and 
equanimity  of  temper  were  in  the  highest  degree  ex- 
emplary. 

He  continued  the  same  habits  of  sedulous  appli- 
cation, and  retained  the  same  independence  and  in- 
tegrity of  character  at  the  university,  to  which  he 
was  removed  on  quitting  Mr  Dickenson.     He  en- 
tered at  Pembroke  College,  Oxfbrd,  in  Michaelmas 
term  1776.     The  simplicity  of  his  appearance,  and 
the  rusticity  of  his  manners  and  address,  could  not 
long  conceal  the  superiority  of  his  mental  powers, 
which  became  more  conspicuous  by  extended  com- 
petition, and  soon  met  with  the  respect  and  applause 
to  which  they  had  so  high  a  claim.    The  themes  and 
declamations  of  young  Beddoes  were  remarkable  for 
their  elegant  latinity ;  and  he  soon  acquired   dis* 
tinguished  reputation  as  a  classical  scholar.     Suc- 
cess in  one  acquisition  was  to  him  but  an  induce- 
ment to  the  possession  of   another;   and  already 
versed  in  the  ancient,  he  resolved  to  become  master 
also  of  the  modern   languages.     He  was  found  one 
morning    by   a '  friend,    who   casually   entered  his 
apartment,  very  busily  engaged  with  a  French  gram- 
mar and  dictionary  before  him.     On  his  inquiring 
what  was  the  nature  of  his  studies,  Beddoes  told 
him  that  he  was   only  learning  French.     His  friend 
expressed  surprise  that  he  should  attempt  it  without 
a  master.     He  replied,  that  it  was  unnecessary,  and 
that  he  should  conquer  the  difficulties  of  the  lan- 
guage by  himself  in  about  two  months. '  Hia  friend 
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BcdUoet.   desisted  from   farther  interference;  but,  noting  in 
his  own  mind  the  date  of  his  visit,  called  upon  him 
again  at  the  expiration  of  two  months,  and  taking  the 
opportunity  of  turning   the  conversation  to  the  sub- 
ject, inquired  whether  he  had   mastered  the  lan- 
guage.    Beddoes  answered  in  the  affirmative,  and 
proved  his   assertion  by  reading  in  English,   with 
perfect  fluency,  and  much  to  the  astonishment  of  the 
hearer;  a  French  book  which  the  latter  presented  to 
him.     From  the  French  he  proceeded  to  the  Italian, 
which,  from  its  analogy  with  the  former,  he  acquir- 
ed with  great  ease.     The  German  language  present- 
ed more  serious  difficulties ;  but  his  perseverance 
triumphed  over  them  without  the  aid  of  any  master. 
Not  content  with   this,    he  aflerwiards  added   the 
Spanish  language  to  his  other  acquisitions,  as  if  de- 
termined to  possess  every  avenue,  by  which  useful 
or  ornamental  knowledge  could  possibly  be^attained. 
Whatever  time  he  may  have  devoted  to  general 
literature,  while  at  the  University,  chemistry  and  the 
other  sciences  more  closely  connected  with  his  fu- 
ture profession,  were  always  his  favourite  objects  of 
pursuit.     The   splendid   discoveries   of   Black  and 
Priestley,  which  had  opened  a  new  field  of  discovery, 
and  promised  to  lead  to  the  most  important  results, 
were  powerfully  calculated  to  inflame  the  ardour  of 
80  inquisitive  and  sanguine  a  spirit  as  that  of  Bed- 
does  ;  and  he  accordingly  soon  became  perfectly 
conversant  with   the  new.  doctrines   of  pneumatic 
chemistry,  and  used  to  exhibit,  with  great  delight, 
the  experiments  which  supported  them,  to  a  circle 
of  literary  friends  in  Shropshire,  during  his  vacations. 
He  was  also  much  occupied  with  mineralogy  and 
botany  ;  and  for  the  former  of  these  sciences,  espe- 
cially, retained  throughout  life  a  remarkable  fond- 
ness. 

Having  taken  his  Bachelor's  degree  at  one  and  twen- 
ty, he  repaired  to  London,  in  order  to  commence  the 
study  of  his  profession,  for  which,  as  is  well  known, 
the  English  Universities  do  not  provide  the  means. 
He  became  a  pupil  of  the  celebrated  Sheldon,  and 
devoted  his  time  to  the  details  of  practical  anatomy, 
and  the  physiological  inquiries  connected  with  it.  It 
was  while  he  was  engaged  in  these  studies,  that  he 
gave  to  the  world,  in  1784>,  a  translation,  from  tiie 
Italian,  of  Spallanzani's  Dissertations  on  Natural 
History;  a  work  which,  in  the  year  179^>  went 
through  a  second  edition.  In  the  year  following 
(1785),  he  published  a  translation  of  Bergman's  Es' 
says  on  Elective  Attractions  (the  first  work  to  which 
Beddoes  affixed  his  name),  accompanied  by  nume- 
rous original  notes,  which  display  an  accurate  ac- 
quaintance with  all  the  modern  improvements  in  the 
physical  sciences.  In  1786,  he  became  again  known 
to  the  public  as  the  editor  of  Scheele's  Chemical  Es' 
says*  Previously  to  this,  in  1783,  he  took  his  de- 
gree of  Master  of  Arts  ;  and,  in  the  autumn  of  1784, 
removed  to  Edinburgh,  where  he  remained  during 
three  successive  winters,  and  one  summer.  Shortly 
after  his  arrival,  he  became  a  member  of  the  Medi- 
cal Society,  and  of  the  Natural  History  Society  of 
that  place,  and  took  an  active  part  in  the  series  of 
physiological  experiments,  in  which  some  of  the  mem- 
bers of  the  former  were,  at  that  period,  engaged :  to 
itte  latte/  he  contributed  two  papers,  one  on  the. 
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Sexual  System  of  Linnw^us,  the  other  on  the  Sade  o/*3«ildo60. 
Being,  both  of  which  have  been  preserved  at  full 
length  in  Dr  Stock's  Memoirs  of  his  life.  The  high 
estimation  in  which  his  talents  were  held  at  Edin- 
burgh was  shown,  not  only  by  his  receiving  every 
mark  of  honourable  distinction  from  his  fellow  stu- 
dents, which  it  was  in  their  power  to  confer,  but 
also  by  their  clioosing  him  as  the  organ  of  their  re- 
monstrances with  the  Managers  of  the  Infirmary,  on 
the  occasion  of  a  misunderstanding  which  had  arisen 
between  them,  as  id  the  hours  at  which  they  should 
be  permitted  to  attend ;  and  they  were  eminently  in- 
debted to  him  for  the  firmness  with  which  he,  on 
that  occasion,  maintained  their  privileges. 

Afler  taking  his  degree  of  Doctor  in  Medicine  at 
Oxford,  in^  December  1786,  he  made,  in  the  en- 
suing summer,  an  excursion  into  the  Highlands,  and 
also  spent  a  short  time  at  Paris  and  Dijon,  where  he 
cultivated  the  acquaintance  of  Lavoisier  and  Guy  ton 
de  Morveau.    Soon  after  his  return,  he  was  appoint- 
ed to  succeed  Dr  Austin,  in  the  Chemical  Lecture- 
ship at  Oxford,  an  office  which  he  was  eminently 
qualified  to  fill.     The  success  which  attended  his 
exertions  to  inspire  a  taste  for  scientific  researches 
was  soon  apparent,  in  the  full  and  generally  over- 
flowing audience  attracted  by  his  lectures,  and  by 
his  communicating  to  most  of  his  hearers  a  large 
portion  of  that  enthusiasm  for  the  pursuit  of  which 
he  was  himself  possessed.   Enjoying  the  reputation*  of 
distinguished  talents,  in  a  place  whefe  so  much  de- 
ference is  paid  by  all  ranks  to  the  possessor  of  so 
noble  a  distinction,  and  surrounded  by  men  of  learn- 
ing and  abilities,  who  courted  his   society,  his  si- 
tuation at  the  University  appears  to  Iiave  been  truly 
enviable ;  and  it  is  diffici^t  to  understand  the  mo- 
tives which  could  have  led  him  to  relinquish  all 
these  advantages,  for  the  uncertain   prospects,  af- 
forded  by   his  establishing  himself,  in   any  other 
town.     The  decided  part  which  he  took  in  the  po- 
litical  discussions   that  were   agitated  at   the  be- 
ginning of  the  French  Revolution,  seems  to  have 
had  a  principal  share  in  this  determination.     His 
opinions,  which  it  was  no  part  of  his  character  ever 
to  conceal  within  his  own  breast,  were,  on  this  oc- 
casion, expressed  with  his  usual  freedom ;  and  were 
of  a  nature  to  give  offence  to  many  of  his  former  ad- 
mirers; and  the  circulation   of  a  political  article 
which  he  inserted  in  a  Shropshire  paper,  in  reply  to 
some  misrepresentations  which  had  previously  been 
made,  in  an  advertisement  soliciting  relief  for  the 
French  emigrant  clergy,  excited  a  clamour  against 
him,  which  accelerated  his  adoption  of  the  step  he 
had  previously  determined  upon,  that  of  sesigning 
his  Lectureship,  and  quitting  Oxford. 

During  his  connection  with  the  University,  he 
published,  at  the  Clarendon  press,  in  I790,  an  ana- 
lytical account  of  the  writings  of  Mayow,  under  the 
title  of  Chemical  Experiments  and  Opinions,  extract" 
edjrom  a  Work  published  in  the  last  Century ;  in 
which  he  asserts  the  claims  of  that  extraordinary 
man  to  the  discovery  of  the  principal  facts  on  which 
the  modem  system  of  pneumatic  chemistry  is  found- 
ed; discoveries  which  Mayow  had  achieved  at  a 
very  early  period  of  life,  and  which  had  failed,  for 
upwards  of  a  century,  to  attract  any  notice  from 
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B«ddoe8.  the  philosophic  world.     In  the  Philosophical  Ti  arts* 
actions  for  1791  and  179^rwe  also  find  three  papers 
by  Dr  Beddoes,  the  one  containing  Observations  on 
the  Affinity  between  Basaltes  and  Granite ,  in  which 
he  rejects  the  common  division  of  mountains  into 
primary  and  secondary,  and  states  some  strong  argu- 
ments in  favour  of  the  volcanic  origin  of  both  ;  the 
other  giving  An  Account  of  some  Appearances  at' 
tending  the  Cutiversion  of  Cast  into  Malleable  Iron^ 
which  he  supposes  to  consist  in  its  purification  from 
oxygen,  charcoal,  and  hydrogen,  which  escape,  dur- 
ing the  process,  in  tiic  form  of  carbonic  acid  and 
carburetted  hydrogen  gases  ;  and,  in  a  paper  which 
forms  an  appendix  to  the  latter,  he  relates  a  variety 
of  experiments  which  he  had  made,  confirming  this 

theory. 

The  uncertainty  of  his  future  destination,  on  his 
retiring  from  Oxford,  does  not  appear  to  have  in- 
terrupted his  literary  labours ;  for  it  was  at  this  pe- 
riod that  he  published  his  Observations  on  the  Nature 
of  Demonstrative  Evidence,  voith  an  Explanation  of 
Certain  Difficulties  occurring  in  the  Elements  of  GeO'- 
metr//,  and  Refections  on  Language^  8vo,  London, 
1793.     In  this  essay  he  contends,  in  opposition  to 
rfie  doctrines  of  the  ontologists,  and  particularly  to 
that  of  Mr  Harris,  the  author  of  Hermes^  that  geo- 
metry is  essentially  founded  in  experiment ;  and  that 
mathematical  reasoning  proceeds,  at  every  step,  upon 
the  evidence  of  the  senses  ;  or,  in  other  words,  that 
this  science  is  a  science  of  experiment  and  observa- 
tion, founded  solely  upon  the  induction  of  particular 
facts  ;  as  much  so  as  mechanics,  astronomy,  optics, 
or  chemistry.     He  endeavours  to  show  that  Euclid 
sets  out  from  experiment,  and  appeals  constantly  to 
what  we  have  already  learned,  or  may  immediately 
learn  from  the  exercise  of  our  senses.    This  paradox 
he  attempts  to  support  by  a  sophistical  analysis  of  one 
of  the  elementary  theorems  in   the  first  book   of 
Euclid,  and  of  the  leading  definhions  and  axioms 
prefixed  to  it.     He  is  afterwards  led  to  consider  the 
origin   of  abstract   terms,   and   the   philosophy   of 
language ;  *  and  adopts  on  these  subjects  the  views 
which  have  been  presented  by  Mr  Home  Tooke  in 
his  E-Tsa  nrsgosv7a ;  whose  speculations,  together  with 
those  of  Lord  Monboddo,  Schultens,  Hemsterhuis, 
and  other  Dutch  etymologists,  he  severally  reviews 
and  criticises  in  an  appendix  of  some  length. 

About  the  same  period  he  published  a  work  en» 
titled  Observations  on  the  Nature  and  Cure  of  Cal- 
culus, Sea-Scurvy,  Consumption,  Catarrh,  and  Fever  ; 
together  toith  Conjectures  upon  several  other  Objects 
of  Physiology  and  Pathology.  He  there  recommends, 
as  a  cheap  and  commodious  remedy  for  calculus,  tlie 
exsiccated  carbonate  of  soda,  made  into  pills  with  an 
equal  weight  of  soap  ;  in  proof  of  the  efficacy  of 
which,  he  adduces  a  number  of  interesting  cases. 
He  then  proceeds  to  develope  his  fairourite  patholo- 
gical theories  on  Uie  diseases  which  destroy  so  large 
a  proportion  of  the  human  species ;  theories  on  which 
he  afterwards  built  so  many  specious,  but  unfortu- 
nately abortive  project^  for  their  cure.  Sea-scurvy 
and  pulmonary  consumption  he  conceived  to  arise 
froni  opposite  chemical  conditions  of  the  body ;  the 
former  consisting  in  a  gradual  abstraction,  the  latter 
in  a  gradual  accumulation  of  oxygen  in  the  system. 
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He  supports  these  opinions  by  a  variety  of  ingenious  Beddon^ 
and  plausible  arguments;  and  proposes  submitting ^*^^^^^ 
them  to  the  test  of  experiment,  by  administering  to 
consumptive  patients  such  gases  as  may  contain  a 
smaller  proportion  of  oxygen  than  Is  contained  in 
comnion  atmospheric  air.  The  new  views  of  patho- 
logy which  these  speculations  presented,  and  the 
hopes  of  valuable  practical  results  which  they  raised, 
excited  great  attention  in  the  medical  world,  and 
contributed  much  to  increase  the  reputation  of  their 
author. 

Oh  leaving  Oxford,  he  retired  to  the  house  of  his 
friend  Mr  Reynolds  of  Ketle}  in  Shropshire.  It  was 
here  that  he  published  his  admirable  History  of  Isaac 
Jenkins  ;  a  story  intended  to  impress  the  most  useful 
of  moral  lessons  on  the  labouring  classes,  by  exhibit- 
ing the  reformation  of  a  drunkard,  and  bis  return  to 
habits  of  sobriety  and  industry.  The  execution  of 
this  work  is  worthy  of  the  design,  lliere  is,  proba- 
bly, none  of  Dr  Beddoes's  productions  which  unites 
so  many  peculiar  excellencies  as  this  inimitable  fic- 
tion, or  which  displays  at  once,  in  so  favourable  a 
light^  the  vigour  of  his  genius,  his  deep  knowledge 
of  the  human  heart,  and  the  power  with  which 
he  could  command  the  interest  and  sympathy  of 
his  reader.  No  work  of  its  4kind  has  ever  had  the 
same  success;  repeated  editions,  amounting  to  above 
forty  thousand  copies,  were  rapidly  sold  ;  and  a  large 
impression  has  since  been. issued  at  the  request  of  a 
Society  for  promoting  knowledge  by  the  distribution 
of  useful  popular  books. 

A  prospect  now  opened  to  him  of  realizing  a 
scheme  to  which  his  wishes  had  for  a  long  time  been 
ardently  directed,  that  of  establishing  a  pneumatic 
institution,  where  the  medical  efficacy  of  the  perma- 
nently elastic  fluids,  the  fruits  of  the  modern  im- 
provements in  chemistry,  could  be  fairly  put  to  the 
test  of  experirtient,  by  being  administered  on  an  ex- 
tensive scale.  The  metropolis  first  suggested  itself 
as  an  eligible  spot  for  the  formation  of  the  projected 
establishment;  but  several  obstacles  having  occurred 
in  the  execution  of  this  plan,  the  neighbourhood  of 
Bristol  was  at  length  fixed  upon  as  the  most  proper 
place  for  the  purpose.  In  making  the  various  ar- 
rangements required  in  the  infancy  of  such  an  in- 
stitution, and  which  presented  peculiar  difficulties,  he 
derived  material  assistance  from  the  cordial  co-oper- 
ation of  Mr  Edgeworth,  the  author  of  Practical  Edu" 
cation,  with  whose  family  he  soon  became  more 
closely  connected,  by  marrying  one  of  Uiat  gentle- 
man's daughters  ;  an  event  which  took  place  in  April 
1794.  The  pneumatic  institution  continued  to  oc- 
cupy his  attention  for  many  years,  in  the  course  of 
which,  a  great  numbef  of  publications  issued  from 
his  pen,  illustrating  the  principles  oil  which  he  ex- 
pected it  to  be  useful,  and  detailing  the  experiments 
and  the  results  to  which  it  gave  rise.  The  principal 
of  these  are  the  following :  ♦*  J  Letter  to  Dr  Dannin^ 
on  a  new  mode  of  treating  Puimonary  Consumption,** 
in  1793*  ^  "^  supplement  to  which  appeared,  in 
179*»  Letters  from  Dr>  Withering,  Dr  Exvart,  Dr 
Thornton,  &c.  together  with  an  analysis  of  a  paper 
by  Lavoisier,  on  tlie  state  of  the  aVr  in  crowded  as- 
semblies, and  of  another  by  Vauquelin,  on  tlie  liver 
of  the  skate, — Considerations  on  the  Medical   Use^ 
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Beddoes.  and  on  theProdudion  of  Factitious  Airs,  in  five  parts, 
which  came  out  successively  mt  different  periods,  from 
the  year  1794  to  1796. — In  1795,  he  published  an 
Outline  qf  a  Plan  far  determining  the  Medicinal 
Powers  of  Factitious  Airs.i^^ln  1797,   Sussestions 
towards  setting  on  foot  the  projected  EstaWishment 
for  Pneumatic  Medicine:  and  Reports  relating  to 
Nitrous  Acidf  in  confirmation  of  the  efficacy  of  that 
remedy  in  syphilitic  affections. — ^In  1799,  Contribu^ 
tions  to  Medical  and  Physical  Knowledge^  collected 
jrindpaXLy  from  the  West  of  England^'^Notice  of 
some  Observations  made  at  the  Pneumatic  Institution, 
— */l  second,  and  afterwards  a  third  Collection  ofRc' 
ports  relating  to  Aitrous  Acid.     Considerable  diffi- 
culty was  at  first  experienced  in  the  construction 
and  management  of   the    apparatus  required  for 
carrying  on  the  objects  of  this  institution ;    these 
were,  however,  in  no  long  time  entirely  surmounted 
by  the  friendly  assistance  of  Mr  Watt,  whose  exer- 
tions at  this  critical  period  were  eminently  service- 
able,  and  are  acknowledged  in  a  dedication  prefixed 
to '  the  first  part  of  the  Considerations.     Mr  Wil- 
liam Clayfield  and  Mr  Read  also  contributed  their 
assistance  in   the  invention   of  different    parts  of 
the    pneumatic    apparatus.      At    the    opening   of 
the  institution  in  1798,  the  sums  subscribed  were 
found  to  be  very  inadequate  to  the  purposes  for 
which  it  was  designed ;  but  every  deficiency  in  this 
respect  was  amply  supplied  by  the  liberality  of  Mr 
Thomas  Wedgewood,wDo  offered  Dr  Beddoes  L.IOOO 
to  enable  him  to  carry  the  plan  into  immediate  exe- 
cution.    All  that  was  now  wanted  was  to  procure  a 
superintendent ;  and  he  had  the  good  fortune  to  en- 
gage in  that  capacity  a  young  man,  who  had  already 
given  proofs  of  extraordinary  talents,  and  to  whose 
penetrating  genius  chemistry  has  since  been  so  deep- 
ly indebted.     There  needs  no  other  indication  to 
suggest  the  name  of  Davy, — a  name  that  will  descend 
to  distant  ages,  as  associated  with  so  many  import- 
ant discoveries  in  philosophical  science,     llie  his- 
tory of  the  pneumatic  institution,  indeed,  derives 
considerable  splendour  from  many  of  these  discover- 
ies, which  were  perfected    in  its  laboratory,  and 
which  were  first  announced  to  the  world  through 
the  medium  of  the  publications  above  mentioned;  and 
in  the  work  entitled  Researches,  Chemical  and  Philo^ 
sophical ;  chiefly  concerning  Nitrous  Oxide,  or  Dc' 
pfUogisticated  Nitroui  Air,  and  its  Respiration.    By 
Humphrey  Davy,  Superintendent  of  the  Medical 
Pneumatic  Institution.  London,  1800.  The  discovery 
of  the  chemical  properties  of  this  gas,  and  of  its  as- 
tonishing effects  on  the  system  when  respired,  were 
among  the  first,  and  must  ever  be  esteemed  the  most 
brilliant,  of  the  results  of  this  institution ;  it  raised 
the  most  sanguine  anticipations  in  the  mind  of  Dr 
Beddoes,  and  called  forth  all  his  eloquence  in  the 
description  of  what  it  already  had  and  might  be  ex- 
pected to  accomplish.  These,  like  the  otlier  splendid 
visions,  in  which  his  ardent  imagination  was  but  too 
prone  to  indulge,  have  never  been  realized;   and 
have  even  created,  by  their  signal  failure,  an  unfor- 
tunate prejudice  against  future  attempts  to  improve 
the  art  of  medicine  by  novel  methods  of  treatment 
founded  on    chemical  or  philosophical  principles* 
The  original  objects  of  the  institution  being  .found 
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unattainable,  were  successively  abandoned,  and  it  Beddoei. 
assumed,  by  insensible  gradations,  the  form  of  the  ~ 

inore  common  establishments  for  the  relief  of  the 
sick ;  and  the  prevention  rather  than  the  cure  of 
diseases  became  the  principal  aim  of  its  conductors. 
In  1807>  it  was  finally  rehnquished  by  Dr  Beddoes 
to  the  care  of  Mr  King  and  Dr  Stock. 

A  great  variety  of  medical  topics  in  the  mean- 
time engaged  the  active  mind  of  Dr  Beddoes,  and 
gave  employment  to  his  pen.  In  the  strictly  prac- 
tical branch  of  the  art  we  may  enumerate,  in  addi- 
tion to  the  works  above  mentioned, — in  1793,  A 
Letter  to  Dr  Darwin  on  a  new  mode  of  treating 
Pulmonary  Consumption. — In  1795,  an  edition  of 
Browns  Elements  of  Medicine,  with  a  preface  and 
notes. — Translation  from  the  Spanish  of  Gimbemat^s 
new  method  of  operating  in  Femoral  Hernia. — In 
1799>  Popular  Essay  on  Consumption. — In  1801, 
Essay  on  the  medical  and  domestic  Management  of 
the  Consumptive^  on  Digitalis,  and  on  Scrq/ula^'^ 
In  1807,  Researches,  Anatomical  and  Practical,  con* 
cerning  Fever  as  connected  with  Infammation.  In 
this  latter  work  he  successfully  combats  the  theory  of 
Dr  Clutterbuck  and  of  Ploucquet,  in  which  fever  is 
supposed  to  consist  essentially  in  topical  inflamma- 
tion or  its  membranes. 

The  object  which  Dr  Beddoes  had  ever  most  at 
heart  was,  to  excite  a  lively  and  general  attention  to 
the  means  of  preserving  health,  and  of  repelling  the 
first  inroads  of  disease,  by  the  diffusion  of  medical 
knowledge  throughout  all  ranks  of  the  community^ 
as  far  as  they  were  capable  of  acquiring  it.  His  at- 
tention was  uniformly  directed  to  this  favourite  ob- 
ject, and  he  suffered  no  opportunity  to  escape  of  en- 
forcing those  maxims  which  tend  to  prevent  the  ne- 
cessity of  the  interference  of  his  art.  His  works  on 
popular  subjects,  on  the  improvements  of  medical 
education,  and  the  exercise  of  the  profession ;  and 
the  popular  lectures  which  he  promoted,  and  ii| 
which  he  himself  took  an  active  part,  all  tended  to 
this  object.  To  this  head  may  be  referred  the  fol- 
lowing publications:  In  1794,  A  Guide  far  Self-pre* 
seroation  and  Parental  Affection.  A  Proposalfbr  the 
Improvement  of  Medicine. — In  1797,  A  JLecture  In* 
iroductory  to  a  Popular  Course  of  Anatomy.^^In 
1798}  A  Suggestion  towards  an  &sential  Improve" 
ment  in  the  Bristol  Infirmary.  But  more  especially 
his  Hygeia,  or  Essays,  Moral  and  Medical,  on  the 
causes  fleeting  the  Personal  State  of  the  Middling 
and  Affluent  Classes,  in  3  vols.  1801-2;  in  which 
he  embraces  a  great  variety  of  topics,  and  describeSi 
with  a  glowing  pencil,  and  occasionally  with  extra- 
ordinary eloquence,  the  sufferings  of  patients  under 
different  diseases.  In  1 8O6,  there  appeared  The  Ma* 
nual  of  Health,  or  the  Invalid  conducted  safely 
through  the  Seasons. — In  1808,  A  Letter  to  Sir  Jo" 
seph  Banks  on  the  prevailing  Discontents,  Abuses,  and 
Imperfections  in  Medicine  ;  and,  in  the  same  year, 
Good  Advice  for  the  Husbandman  in  Harvest,  andfor 
all  those  who  labour  hard  in  hot  Births;  as  alsa 
for  others  who  wiU  take  it  in  Warm  Weather;  which 
was  the  last  production  he  ever  wrote,  his  death 
happening  soon  after,  of  dropsy  and  enlargement  of 
the  perlcardiumy  in  December  1808. 
Dr  Beddoes  has  been  very  justly  diaracterized  as  a 
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Beddoes   pioneer  in  tlie  road  to  discovery.  He  vras  full  of  ardour 
I        and  enterprise  in  the  pursuit  of  knowledge,  and  was 
riiire.      easily  captivated  by  every  new  project  ^at  seemed 
^_0-  \_  to  lead  towards  any  practical  improvement.    He  was 
more  active,  however,   in  exciting  the  labours  of 
Others,  than  in  labouring  himself  in  the  field  of  expe* 
riment.      He  had  the  imagination  of  a  poet,  and 
could  paint  in  the  most  vivid  colours  the  sufferings 
entailed  by  disease,   and  enforce  with    the   most 
powerful  eloquence  whatever  he  wished  to  impress 
on  the  minds  of  his  readers.    He  has  been  accused 
of  versatility  of  opinion ;  but,  if  he  was,  perhaps, 
hasty  in  publishing  the  first  conceptions  which  he 
'  formed,  he  has  atoned  for  this  fault  by  the  remark- 
able candour  with  which  he  retracted  them  the  mo- 
ment  his  confidence  in  them  was  shaken.     He  took 
a  decided  line  in  politics,  as  appears  from  the  fol- 
lowing political  publications  of  his,  which  appeared 
in  1795,  1796,  and  1797:  viz.  A  Word  in  Defence  of 
.the   Bill  of  Rights  against  Gagging-DUls.^^  Where 
would  be  the  Harm  of  a  Speedy  Peace  ? — An  Essay 
on  the  Public  Merits  of  Mr  Pitt, — A  Letter  to  Mr 
Pitt  on  the   Scar  city, — AltemcLtives    Compared^   or 
What  shall  the  Rich  do  to  be  Safe  f 

See  Dr  Stock's  Memoirs  of  the  Life  of  Dr  Bed- 
does^  London,  1811.  (w.) 

BEDFORDSHIRE.  The  article,  in  the  original 
work,  on  this  county,  is  almost  exclusively  confined 
to  its  ancient  history,  and  its  antiquities,  and  in  the 
.short  notices  which  it  gives  on  other  points,  it  is  by  no 
means  accurate.  In  this  article,  therefore,  we  shall  at- 
tend to  what  is  omitted  or  incorrect  in  the  former. 
Boandaries  This  county  possesses  no  natural  limits,  except 
and  Extent  tlie  Ouse  for  a  short  space  on  the  east  and  west 
sides,  and  a  rivulet  on  the  south-west  border.  It  is 
situate  between  the  parallels  of  51.47  and  52.17 
north  latitude,  and  between  0.17  and  0.46  west  lon- 
gitude from  Greenwich.  According  to  the  report 
to  the  Board  of  Agriculture,  it  contains  307,200 
acres  ;  according  to  the  returns  to  Parliament  of  the 
poor-rates,  drawn  up  under  the  inspection  of  Mr 
Rose,  275,200;  and  according  to  Dr  Beeke,  in  his 
Observations  on  the  Income  Taxy  293,059. '  Nearly 
the  whole  of  .this  county  is  situate  on  the  eastern 
side  of  the 'grand  ridge  of  the  island,  and  consequent- 
ly nearly  all  its  waters  drain  off  in  that  direction. 
Face  of  the  The  face  of  the  country  is,  in  general,  varied  with 
Conntry.  small  hills  and  valleyjB,  and  affords  few  extensive  level 
tracts.  The  highest  range  of  hills  are  the  Chiltern, 
which  cross  a  party  and  skirt  the  remainder  of  the 
southern  extremity  of  this  county.  This  ridge  fre- 
quently projects  abruptly  into  the  valleys  in  a  strik- 
ing manner.  Under  it  is  a  large  tract  of  hard,  steril 
land,  which  gives  this  part  .a  dreary  and  uncomfort- 
able appearance.  The  next  most  considerable  range^ 
in  point  of  height,  is  of  clay,  crossing  the  county 
near  its  northern  end.  The  next  range  is  of  sand,  and 
enters  the  county  on  its  western  side,  near  Apsley- 
Guise,  and  passes  on  in  a  north-eastern  direction. 
The  other  mngcs  are  for  the  most  part  of  alluvial  clay. 
Strata.  Four- fifths  of  the  surface  of  this  county  are  cover- 

ed witi)  alluvial  soils,  which  consist  principally  of 
yellow  and  dark  coloured  clays.  Fuller,  speaking 
in  general  terms  of  its  soil,  gives  a  pretty  just  de- 
scription of  it,  by  saying,  that  it  is  a  deep  day  widi 
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a  belt  or  girdle  of  sand  about,,  or  rather  athwart  the  BedfoM- 
body  of  it,  from  Wobiim  to  Potton.    This  soil  pre-     *^^''*- 
vails  in  the  north-west  parts.     From  the  south-east-  ''^V^ 
em  corner  to  the  middle  of  the  county,  light  loaioy 
sand,  gravel,  and  chalk  predominate.    Th  ewestem 
part  is,  for  the  most  part,  flat  and  sandy.     In  the 
south-west,  about  Wjoburn,  are  large  tracts  of  deep 
barren  soil.     Upon  the  gravel,  in  the  bottoms  of  the 
vales  in  the  sand  district,  there  is  a  considerable 
quantity  of  peat,  which  contains  a  large  quantity  of 
sulphuric  acid. 

The  uppermost  stratum  in  Bedfordshire  is  a  thick 
body  of  chalk,  with  numerous  layers  of  flints.  This 
advances  no  farther  northward  or  north-west  thaa 
Luton  and  Dunstable.  Hard  chalk,  without  flints, 
succeeds.  Near  the  bottom  of  this  is  a  very  durable 
freestone.  The  upper  and  lower  chalk  strata  are  to* 
gether  about  400  feet  thick.  Chalk-marl  succeeds 
die  chalk.  To  the  northward  of  Hockliff  there  are 
thick  masses  of  alluvial  clay.  Tlie  ferruginous  sand 
stratum  of  Woburn  crosses  the  county,  as  has  been 
already  mentioned,  from  Woburn  to  Potton.  It  i& 
about  170  or  180  feet  thick.  Near  the  bottom  of  it 
are  beds  of  fuller's  earth.  This  substance  is  found 
from  Use  to  seven  or  eight  feet  thick,  between  beds 
of  sand  or  sandstone,  over  several  hundred  acres  on 
the  north-west  of  Woburn,  both  in  Bedfordshire 
and  Buckinghamshire.  Formerly,  the  most  ex- 
tensive workings  were  in  Apsley-Guise  parish,  in 
the  former  county ;  but,  at  present,  the  only  pit 
that  is  used  is  in  Buckinghamshire.  The  site  of 
Bedford  is  formed  of  a  stratum  of  clunch  clay; 
it  is  the  thickest  of  the  Bedfordshire  strata,  and  ex*  - 
tends  for  several  miles  to  the  south  side  of  the  county 
town.  In  some  parts  of  this  stratum,  there  are  beds 
of  argillaceous  schist,  so  impregnated  with  a  bitu- 
minous substance  as  to  burn  like  bad  coal.  In  the 
immediate  site  of  the  town  of  Bedford  are  several 
strata  of  grey  compact  limestone,  which  are  probably 
the  lowest  strata  in  the  county.  The  strata  of  Bed- 
fordshire have  a  pretty  regular  dip  towards  the  south- 
east, at  the  rates  of  1  in  50  to  1  in  80. 

Amongst  the  most  rare  of  the  indigenous  plants  Rare 
of  this  county  may  be  enumerated  Lythmm  hysso^  PlaDU 
jpi/o//um,  grass-poly,  or  small  hedge-hyssop,  which 
grows  plentifully  in  the  fields  between  Oakley  and 
Clapham  ;  Campanula  latifolia,  giant  diroat-wort, 
and  Eriophoron  polystachion^  cotton  grass,  near  Dun- 
stable ;  Geranium  phceum^  spotted  cranes-bill,  near 
Eversholt ;  Hyoseris  minema^  amall  swines*  succory, 
near  Aspley  and  Ampthill ;  and  Omithogalum  pyre^ 
naicum,  spiked  star  of  Bethelem,  near  Eaton-Locon. 
Dr  Abbot,  who  has  published  a  very  ample  Flora  of 
tlie  indigenous  plants  of  this  county,  found  the 
Euphorbia  cyparissias,  considered  as  a  doubtful  na« 
tive  plant,  growing  wild  in  Barton-lect  woods. 

According  to  meteorological  observations  made  at  Climate, 
Leigh  ton- Buzzard,  the  monthly  mean  for  four  years, 
ending  the  1st  of  January  1804,  of  the  barometer, 
was  29'520^  of  the  thermometer,  with  a  northern 
aspect,  observed  at  eight  o'clock  in  the  morning, 
without  the  house,  47.2,  within  the  house,  49.6 ;  of 
rain,  I.93  inches;  and  of  evaporation,  1.05.  The 
most  prevalent  wind,  during  that  period,  was  sootfa* 
west  by  west. 
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The  priadpal  rivers  in  this  county  are  the  Ouse, 
the  Ively  and  the  Ouzel.    The  circuitous  course  of 
_  the  first  has  been  much  exasgerated.     As  it  is  de- 

***•  scribed  on  Jeffiries's  map,  which  was  made  by  a  trigo- 
nomef  deal  survey,  its  course  does  not  appear  to  be 
more  tlian  45  miles.  It  enters  this  county  from 
Buckinghamshire,  in  the  parish  of  Turvey,  and,  tak- 
ing a  wmding  course  through  fertile  meadows,  passes 
the  town  of  Bedford,  from  which  it  becomes  naviga- 
ble, and  makes  its  exit  into  Huntingdonshire.  Its 
stream  is  remarkably  slow,  except  in  time  of  floods, 
when  it  is  liable  to  great  inundations.  Its  average 
depth  is  about  ten  feet.  The  fish  of  the  Ouse  are 
pike,  perch,  bream,  chub,  bleak,  cray-fish,  eels,  dace, 
roach,  and  gudgeon.  The  eels  are  of  a  very  large 
size,  in  great  abundance,  and  very  fine.  The  Ivel 
enters  Bedfordshire  near  Stodfield.  At  Biggleswade 
it  becomes  navigable,  and  at  Tompsfurd  falls  into 
the  Ouse.  It  is  particularly  famous  for  gudgeon. 
The  Ouzel  separates  this  county  from  Buckingham- 
shire, in  its  course  to  Leighton-Buzzard.  The  Lea 
rises  in  Bedfordshire,  and  runs  through  the  whole  ex- 
tent of  Luton  parish*  The  Grand  Junction  Canal 
touches  tbe  borders  of  this  county  for  about  three 
miles,  near  Leighton-Buzzard. 

Ifded  There  are  several  very  large  estates  in  Bedford- 

^"•P^^y-  shire,  the  principal  of  which  belong  to  the  Duke  of 
Bedford,  the  Marquis  of  Bute,  the  Earl  of  Upper 
Ossory,  Lord  St  John,  Earl  Spencer,  and  Mr  Whit« 
.bread.  The  principal  agricultural  products  are  com 
and  butter.  Much  of  the  former  is  sent  down  the 
Ouse  to  Lynn,  and  the  latter  goes  principally  to 

TrPdnce.  London  by  laiid-carriage.  This  county  has  been 
long  noted  for  its  abundant  produce  of  fine  wheat 
and  barley.  The  vale  of  Bedford  is  one  of  the  most 
extensive  com  districts.  The  rich  dairy  ground 
principally  extends  in  a  line,  from  the  middle  of  the 
county  to  the  south-east  corner.  In  some  parts  of 
Bedfordshire,  especially  in  the  parish  of  Sandy,  gar- 
den vegetables  are  raised  in  considerable  qumitities 
for  the  supply  of  the  neighbonring  towns.  The  agri- 
culture of  this  county,  it  is  well  known,  was  ex- 
tremely indebted  to  the  judicious  and  liberal  pa- 
tronage and  example  of  the  late  Duke  of  Bedford. 
His  fevourite  pursuits  were  experimental  agriculture 
and  the  breeding  of  cattle.  For  these  purposes,  he 
kept  several  farms  in  his  own  hand.     The  principal 

^Vohmu  farm-yard  is  in  Wobum  park.  The  buildings  of 
every  kind  are  npon  the  most  extensive  scale,  and 
abound  in  every  convenience.  One  of  the  most  re- 
markable is  the  room  constructed  for  showing  the 
she^p  at  the  annual  jsb earing.  On  the  farm  at  Wo- 
bum is  a  mill  for  malting,  thrashing,  winnowing,  &c. 
The  cultivation  of  woad,  mentioned  by  former 
writers  as  carried  on  to  a  considerable  extent  in 
Bedfordshire,  has  long  been  laid  aside.  On  what 
Woods.  are  called  the  **  woodland  soils,''  and  on  the  colder 
parts  of  the  alluvial  clay,  particularly  the  steep  sides 
of  the  hills,  in  the  northern  and  middle  parts  of  the 
county,  there  are  between  6000  and  7000  acres  of 
very  old  wood.  There  are  also  about  500  acres  on  ' 
the  sand,  where  also  large  plantations  of  fir  have 
been  made.  A  eonsiderabla  part  of  the  timber  that 
is  felled  is  sent  to  the  sea  coast  by  tbe  Ouse. , 
JJ^^*"        T^^  principal  manufactores  are  the  plaiting  of 


straw,  and  making  it  into  bonnets,  &c*  and  thread-    Bedford* 
lace.    The  straw  manufacture  prevails,  and  latterly      "^^ 
has  much  increased,  in  the  neighbourhood  of  Dun-  ^^^^^^'^"'^ 
stable  and  Toddington,  and  on  the  borders  of  Hert- 
fordshire.    The  employment  is  deemed  more  heal- 
thy than  that  of  lace-makiug,  as  the  straw  may  be 
plaited  by  persons  standing  or  walking.     The  earn- 
ings, even  of  those  who  make  the  coarse  plait,  are 
higher  than  those  of  the  lace-makers ;  and  the  profit 
of   making    the   fine    plait   is    very   considerable. 
Thread-lace,  formerly  known  by  the  name  of  bone- 
lace,  was  for  a  long  time  the  staple  manufacture  of 
this  county;  but  latterly  it  has  given  way  to  the 
nuinufacture  of  straw ;  and  has  fartlier  declined  in 
consequence  of  the  general  introduction  of  cotton- 
lace.   It  is  now  made  only  in  a  very  few  villages  in 
the  neighbourhood  of  Buckinghamshire,  and  in  the 
town  of  Bedford.     It  is  not  so  fine  in  its  texture  as 
the  lace  made  in  some  parts  of  Buckinghamshire. 
The  average  day's-vi^ork  of  an  adult,  when  the  ma- 
nufacture Hourislied,  was  rather  more  than  a  shilling 
a- day  ;  the  children  earning  from  threepence  to  six- 
pence.    Tbe  posture  in   which  the   manufacturers 
sit,  the  sedentary  nature  of  the  employment,  and  the 
habit  of  working  together  in  crowded  rooms,  ili  ven- 
tilated, give  the  manufacturers  a  weak  and  sickly 
appearance.     In  the  neighbourhood  of  Dunstable, 
there  is  a  whiting  manufactory,  which  employs  a 
few  people. 

In  the  year  13779  the  number  of  persons  in  this  Popnlation. 
county  who  were  charged  to  a  poU-tax,  from  wKich 
the  clergy,  children,  and  paupers  were  exempted, 
amounted  to  20,259.  This  tax  was  levied  not  long 
afler  a  fatal  pestilence.  In  the  year  1700,  the  to- 
tal population  was  estimated  at  48,500;  in  1750t 
53,gOO.  By  the  returns  to  Parliament,  in  UtOl, 
the  number  of  inhabited  houses  was  11,888 ;  of  un- 
inhabited 185  ;  the  number  of  families  was  13,980 ; 
the  number  of  persons  chiefly  employed  in  agricul- 
ture was  18,766;  the  persons  chiefly  employed  in 
manufactures,  trade,  and  handicraft,  13,816;  and 
persons  to  whom  no  occupation  was  assigned,  and 
children,  was  28,789 :  the  total  number  of  resident  in- 
habitants w^  63.39s ;  of  whom  30,523  were  males,  and 
32,870  females.  The  peculation,  in  1811,  had  in- 
creased to  70,213;  of  whom  33,171  were  males,' 
and  37,042  females ;  the  number  of  inhabited  houses 
was  13,286;  of  families  14,927;  of  houses  building 
139;  of  houses  uninhabited  219: — the  number  of 
families  employed  in  agriculture  was  9431 ;  and  the 
annual  value  of  the  land  at  rack-rent  was  nearly 
L.280,000.  The  number  of  families  chiefly  employ- 
ed in  trade,  manufactures,  &c.  was  4155;  and  the 
amount  of  annual  profits  was  rather  more  than 
L.94,000.  The  number  of  people  to  a  square  mile 
was  171 ;  the  annual  proportions  of  baptisms  was 
1  to  32  persons ;  of  burials,  1  to  56 ;  and  of  mar- 
riages, 1  to  126. 

In  the  year  1776,  the  amount  of  the  poor-rates  Poor.rate^ 
raised  in  this  county  was  L.18,i93 ;  in  the  year  1784, 
L.22, 638;  and  in  the  year  1803,  L.47,484.  This 
was  at  the  rate  of  3s.  9ld  in  the  pound,  on  a  rental 
of  L.248,600,  or  14b.  9|d.  a  head,  on  the  whole  po- 
pulation. .  The  total-'  expenditure  for  the  poor,  in 
1809^  waa  L»38>070 ;  nearly  LdO^OOO  being  es^- 
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Bedford-    pended  m  law^-suits,  county-rates,  &c.;  L.37>944 
■"J'®      was  distributed  to  7276  persons,  or  1  in  every  8-4th 
Bee.  ^  ^^  ^^c  whole  population,  the  average  allowance  being 
^^p^y^"^2s.  a  week.    Of  these  paupers,  674  were  wholly 
maintained  in  work-houses,  at  the  average  expence 
of  L*l£,  10s.  5^.  each  annually,  or  4s.  9|a.  per 
week.     There  were  at  that  time  2370  persons  asso- 
ciated  in  75  Friendly  Societies :  eight  parishes  in 
the  county  had  schools  of  industry,  in  which  I96 
children  were  taught  to  work.     Only  an  incomplete 
return  has  as  yet  been  made  to  Parliament  of  the 
poor-rates,  or  other  rate  or  rates  raised  in  Bedford- 
shire, in  the  year  ending  25th  March  1815;  six  pa- 
rishes out  of  the  140  having  made  no  return ;  but  it 
appears,  from  the  return  actually  made,  that  134 
parishes  paid,  at  that  time,  L.69,464,  6s.  3^. 
Cothic  Ar-       Remains  of  the  earliest  style  of  Gothic  architec- 
cliiteciore,  ture  are  to  be  seen  in  this  county,  in  the  nave  of 
Elstow   church,   in  the  west  part  of  Folmeisham 
church,  and  in  the.  west  end  of  Dunstable  church. 
Of  the  succeeding  style  of  Gothic  architecture, 
which  prevailed  during  the  fourteenth  century,  few 
examples  are  to  be  met  with  in  Bedfordshire.  Wim- 
mington  church,  however,  though  small,  is  an  ele- 
gant specimen  of  it,  and  appears  never  to  have  been 
altered.     Several  of  the  Bedfordshire  churches  are 
in  the  latter  style  of  Gothic  architecture,  which  pre- 
vailed during  tiie  fifleenth,  and  the  beginning  of  the 
sixteenth  centuries.    The  churches  of  Northill,  Wil- 
mington, Mayton,  Eaton- Socon,  Odill,  Biggleswove, 
and  St  Paul's  at  Bedford,  are  in  this  style. 

In  the  original  work,  there  are  notices  of  the  his- 
tory of  this  county  till  the  time  of  Alfred.  Nothing 
important  occurred  in  it  for  several  centuries  after- 
wards. During  the  civil  wars  between  the  houses  of 
York  and  Lancaster,  it  presents  no  remarkable 
events,  probably  in  consequence  of  the  destruction 
of  its  castles  by  King  John,  in  his  march  northward. 
But  Bedfordshire  was  one  of  the  first  counties  that 
associated  against  Charles  I. ;  and  Lord  Clarendon 
observes,  that  this  was  one  of  the  counties  in  which 
the  King  had  not  any  visible  party,  nor  one  fixed 
quarter. 

To  the  notice  of  the  town  of  Bedford,  in  the  ori- 
ginal work,  some  particulars  may  be  added.  It  is 
50  miles  north-west  by  north  from  London ;  the  la- 
titude of  St  Paul's'  church,  according  to  the  govern- 
ment trigonometrical  survey,  is  52,  8,  8,  8,  north ; 
and  its  longitude  0,  27,  43,  3,  west  of  Greenwich 
Observatory,  or  1',  50",  9,  in  time.  The  right  of 
election  is  vested  in  the  burgesses,  freemen,  and 
inhabiting  householders  not  receiving  alms;  their 
number  is  about  1400.  Besides  its  parish-churches, 
its  public  buildings,  are  a  county-infirmary,  a  coun- 
ty-jail, and  bridewell,  a  town-jail,  and  a  county-hall. 
n  is  situate  rather  to  the  norUi  of  the  centre  of  the 
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county,  and  in  the  midst  of  a  very  rich  tract  of  land,  Bedftid- 
called  the  Vale  of  Bedford.    The  Ouse  is  navigable     ^^ 
from  the  Eastern  Sea  to  this  town.    By  its  situation,      ^ 
on  this  river,  the  inhabitants  carry  on  a  considerable 
trade  in  forwarding  the  com  of  Uie  adjacent  fertile 
country  to  Lynn ;  and  in  importing  from  thence 
coals,  timber,  wine,  and  groceries.     The  inundations 
of  the  Ouse  have  been  more  frequent  and  destruc- 
tive latterly  than  they  used  to  be,  in  consequence,  it 
is  supposed,  of  the  many  newly  inclosed  parishes, 
which  drain  into  the  river.    There  is  sometimes  a 
stagnation  of  water  in  the  meadows  of  the  Ouse, 
near  Bedford,  to  the  depth  of  12  or  14  feet. 

Thread-lace  is  the  principal  manufacture  o£  the 
place.  According  to  the  Parliamentary  returns  of 
1801,  of  3948  inhabitants,  which  it  then  contained, 
there  were  2236  females.  This  great  disproportion 
between  the  sexes  has  been  justly  ascribed  to  the 
will  of  Sir  William  Harper,  who,  m  the  year  1561, 
bequeathed  13^  acres  of  land  in  the  parish  of  St  An* 
drew,  Holborn,  to  the  corporation  of  Bedford,  for 
the  support  of  a  grammar-school,  and  the  apportion- 
ing young  women  of  the  town  upon  marriage.  The 
rent  of  this  estate  being  now  between  L.  4000  and 
L.  5000,  it  may  well  be  supposed  that  young  women 
from  the  vicinity  of  Bedford  are  drawn  into  the 
town  in  the  hope  of  getting  apportioned  and  mar- 
ried. In  1811,  the  population  of  the  town  consisted 
of  2057  males,  and  2548  females;  the  inhabited 
houses  were  940,  and  the  families  inhabiting  them 

1099. 

The  principal  market  at  Bedford,  held  on  Satur- 
day, on  the  north  side  of  the  river,  is  a  considerable 
mart  for  com.  The  Monday  market,  on  the  south 
side  of  the  river,  is  chiefly  for  pigs.  There  are  six 
annual  fairs,  besides  a  fair  held  in  the  vicinity  at  St 
Leonard's  Farm. 

It  is  generally  supposed  that  Bedford  is  the  Bed- 
anford  of  the  Saxon  Chronicle^  where  the  battle 
was  fought  between  Cuthwulf  and  the  Britons  in 
572;  it  is  said  to  have  been  the  burial  place  of 
Offo,  king  of  the  Mercians.  According  to  Doonu' 
dav'booky  it  was  taxed  as  half  a  hundred,  both  for 
soldiers  and  shipping.  Before  the  Conquest,  there 
was  a  collegiate  church  here,  dedicated  to  St  Paul. 
The  celebrated  John  Bunyan  was  porter  of  an  in- 
dq)endent  meeting-house  m  Mill  Lane,  from.l67l 
till  his  death  in  1688.  His  memory  is  much  revered 
by  tlie  congregation,  and  the  chair  in  which  he  used 
to  sit  is  preserved  as  a  relic  in  the  vestry.  The 
Moravians  have  had  an  establishment  at  Bedford 
ever  since  the  year  1745. 

See  Bachelor's  AmcuUural  Report  of  Bedfordshire; 
'^Beauties  of  England  and  fVaksj  Vol.  I. ;— Lyson's 
Magna  Britannia,  Vol.  I. ; — Smith's  Map  of  the 
Strata  of  England,  mth  a  Memoir.  (c.) 
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Progress  of  1  HE  Bee,  from  its  singular  instincts,  its  active  in- 

Knowledge  dustry,  and  the  useful  products  resulting  from  its  la- 

S^LdI^p!^    hours,  has,  from  the  remotest  times,  attracted  the 

attention^  not  only  of  naturalists,  but  of  mankind  in 


general.  No  nation  upon  earth  has  had  so  many 
historians  as  this  remarkable  tribe  of  insects.  The 
patience  and  sagacity  of  the  naturalist  have  had  an 
ample  field  for  exercise  in  the  study  of  their  struc- 
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Bee.  ture,  phyuology,  and  domestic  ecoaomy.  Their 
'^^  preservation  and  increase  have  been  objects  of  assi- 
duous care  to  the  agriculturist;  and  their  reputed 
perfection  of  policy  and  government,  have  long 
been  the  theme  of  admiration,  and  have  afforded 
copious  materials  for  argument  and  allusion  to 
the  poet  and  the  moralist  in  every  age.  It  is  a 
subject  that  has  been  celebrated  and  adorned  by 
the  muse  of  Virgil,  as  well  as  illustrated  by  the 
philosophic  genius  of  Aristotle.  Cicero  and  Pliny 
report  that  Aristomachus  devoted  himself  during 
sixty  years  to  the  study  of  these  insects ;  and  Phi« 
liscus  is  said  to  have  retired  into  a  desert  wood, 
that  he  might  pursue  his  observations  on  them  with- 
out  Interruption.  A  prodigious  number  of  authors 
have  written  express  treatises  on  bees;  periodical 
works  have  been  published  relating  exclusively  to 
their  management  and  economy;  and  learned  so- 
cieties have  been  established  for  the  sole  purpose 
of  conducting  researches  on  this  subject.  The  most 
celebrated  association  of  this  kind  is  the  Society  des 
Aheillesy  founded  about  fiAy  years  ago  in  Little 
Bautzen,  a  village  in  Upper  Lusatia,  under  the  aus- 
pices of  the  Elector  of  Saxony.  Its  labours,  as  we 
shall  presently  find,  have  enriched  the  science  with 
a  number  of  valuable  discoveries. 

In  so  complicated  a  branch  of  natural  history,  the 
application  of  the  difficult  art  of  observing  correct- 
ly, and  of  the  cautious  processes  of  induction,  can- 
not be  effected  without  laborious  and  long  continued 
efforts.  But,  on  the  subject  of  bees,  the  inquirer 
after  truth  had,  besides,  many  obstacles  to  encounter, 
from  the  very  general  diffusion  of  errors,  which  had 
been  transmitted  without  due  examination  from  one 
author  to  another.  The  history  of  the  opinions  of 
successive  writers,  wilf  sufficiently  prove  how  gra- 
dual and  how  slow  has  been  the  advancement  of  real 
knowledge  in  what  concerns  these  insects,  and  will 
teach  us  to  estimate  the  value  of  that  which  we  at 
leng^  possess,  as  being  the  result  of  the  labour  of 
ages,  and  as  being  extorted  from  nature  by  indefa- 
tigable and  persevering  exertions*  So  great  an  ac- 
cumulation of  curious  and  interesting  facts,  indeed, 
has  accrued  to  us  from  the  researches  of  Swammer- 
dam,  Maraldi,  Reaumur,  Schirach,  and  Huber,  as 
to  constitute  almost  a  new  science.  Many  of  these 
have  been  discovered  subsequent  to  the  time  of  the 
compilation  of  the  article  B£e  in  the  Enct/clopadia, 
It  will  therefore  be  proper,  in  this  place,  to  give  a 
connected  and  systematic  account  of  the  natural 
history  of  this  remarkable  insect.  For  the  details  of 
the  external  characters  and  distinctions  of  species, 
we  shall  refer  to  what  has  been  already  stated  in  the 
above  article,  and  in  that  of  Entomology.  The 
principal  features  of  their  internal  conformation  will 
be  described  when  treating  of  the  particular  functions 
to  which  they  are  more  immediately  subservient; 
and  our  descriptions  will  apply,  more  especially,  to 
the  common  and  best  known  species,  the  Apis  mellu 
ficOf  which  is  the  one  particularly  prized  on  account 
of  the  rich  products  it  affords. 
Phnoftlufl  The  economy  of  bees  comprehends  so  wide  a 
Article.  field  isS  inquiry,  the  different  parts  of  which  are  so 
connected  and  dependant  upon  one  another,  that  it 
is  impossible  to  treat  of  them  distinctly,  without 


supposing  the  reader  to  possess  some  general  ac-  Bce< 
quaintance  with  the  history  of  these  insects.  We  ^"^V 
shall,  therefore,  premise  a  brief  account  of  the  dif- 
ferent sorts  of  bees  inhaliitinff  the  hive,  and  of  the 
respective  offices  of  each.  We  shall  then  proceed 
to  consider  their  comparative  physiol<^;  under 
which  head  we  shall  state  the  leading  particulars 
relating  to  their  nutrition,  secretion,  respiration^ 
progressive  motion,  external  senses  and  instincts. 
We  shall  next  follow  them  in  their  different  labours, 
from  the  period  when  the  swarm  has  settled  in  a 
new  habitation ;  we  shall  detail  the  complex  struc- 
ture  of  their  hives,— -their  curious  processes  of  ar- 
chitecture,— ^the  pains  they  bestow  on  rearing  their 
progeny  and  in  sending  forth  new  swarms ;  and  this 
will  lead  us  to  the  subject  of  the  fecundation  of  the 
queens,  and  the  massacre  of  the  drones.  After 
having  thus  given  an  account  of  their  usual  condi- 
tion, we  shall,  in  the  last  place,  describe  the  result 
of  several  experiments  and  observations,  which  have 
been  made  when  they  were  placed  in  unusual  cir- 
cumstances ;  experiments  which  have  exhibited  ma* 
ny  interesting  features  of  their  character,  and  have 
thrown  oonsiderable  light  on  the  whole  of  their  his- 
tory, OS  well  as  suggested  various  practical  and  eco- 
nomic applications  in  the  management  of  these  in- 
sects.. 

The  leading  feature  in  their  history,  and  one  which  Fnnctioiis 
distinguishes  them  from  almost  all  insects,  is  their  of  the 
singular  distribution  into  three  different  kinds,  con-  Mde»,  Fe. 
stituting,  to  all  appearance,  so  many  different  modi-  iJe^,||^ 
fications  of  sex.  The  drone,  which  is  characterized 
by  a  thicker  body,  a  round  head,  a  more  flattened 
shape,  and  more  obtusely  terminated  abdomen,  within 
which  are  contained  the  male  organs  of  generation^ 
has  been  admitted  as  the  male  of  the  species.  It  is 
distinguished,  also,  by  the  absence  of  a  sting,  and  by< 
the  humming  noise  that  accompanies  its  flight.  The 
queen-bee,  which  is  larger  than  any  of  the  others,  has 
the  abdomen  of  greater  length,  and  is  provided  with 
a  sting,  and  with  two  ovaria  of  considerable  size,  is 
unequivocally  recognised  as  the  female.  The  work- 
ing-bees compose  the  third  class,  and  are  distin- 
guished by  the  smallness  of  their  size,  their  length- 
ened proboscis,  the  peculiar  structure  of  their  Tegs 
and  thighs,  which  are  adapted  to  the  collection  of 
certain  materials  collected  from  vegetables,  and  by 
the  apparent  absence  of  every  trace  of  generative 
organs,— we  say  appai^nt  absence,  because,  as  will 
be  hereafter  stated,  rudiments  of  ovaria  have  been 
very  lately  discovered  to  exist,  which,  however,  are 
not  perceptible  without  a  very  minute  and  careftil 
dissection.  Till  within  a  few  years,  the  working-bees 
were  regarded  as  animab  deprived  of  sex,  and  were 
accordingly  termed  netUers^  or  mules*  It  is  these 
which  peruirm  all  the  laborious  offices  for  the  com- 
munity,— which  construct  the  interior  of  their  habita- 
tion,— which  explore  the  country  in  search  of  nourish- 
ment and  other  materials,—- which  collect  and  bring 
them  to  the  hive,  and  apply  them  to  different  pur- 
poses ;  it  is  they  who  assiduously  attend  upon  the 
queen,  and  supply  all  her  wants, — ^who  defend  the 
hive  ftom  the  attacks  of  depredators,-*and  who  carry 
on  hostilities  against  the  various  enemies  of  the 
tribe.    The  life  of  the  females  is  chiefly  engrossed. 
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^Bee.  with  the  daties  of  laying  eggs,  and  conducting  the 
^•^V^^  colonies,  which,  at  certain  periods,  emigrate  from 
the  parent  state.  The  drones,  producing  neither 
wax  nor  honey,  and  depending  on  the  rest  for  their 
subsistence,  are  idle  spectators  of  these  labours. 
They  appear  to  be  fonned  only  for  the  momentary, 
but  important  du^  of  impregnation  ;  since  they  pe- 
rish when  this  purpose  is  accomplished.  There  is 
commonly  only  one  perfect  queen  existing  at  a  time 
wjthin  each  hive ;  and  she  appears  to  be  treated  by 
all  the  other  bees  with  every  mark  of  affection  and 
of  deferibnce.  The  number  of  labourers  is  very  dif- 
ferent in  different  hives  ;  sometimes  there  are  only  a 
few  thousands,  at  other  times,  irom  twenty  to  forty, 
or  even  fifty  thousand.  The  drones,  even  in  the 
spring,  seldom  compose  more  than  one-thirtieth,  or 
one-fortieth  of  the  whole;  and,  at  other  seasons, 
there  are  none  to  be  found  in  the  hive.  In  order  to 
form  some  estimate  of  the  number  of  bees  which 
can  occupy  a  certain  space,  Mr  Hunter  counted 
what  number  of  drowned  bees  could  be  contained  in 
an  alehouse  pint,  and  found  it  to  be  21 60;  so  that 
if  a  swarm  were  to  fill  two  quarts,  their  numbers 
would  be  nearly  9000.  Reaumur,  with  the  same 
view  of  ascertiuning  their  numbers,  employed  the 
more  accurate  method  c^  weighing  them ;  he  found 
that  a  collection  of  them,  weighing  one  ounce,  con- 
sisted of  3S6  bees ;  and,  therefore,  that  16  ounces, 
or  one  pound,  would  consist  of  5376  bees. 
Real  Sex  of  Notwithstanding  these  differences  in  conformation, 
the  Work,  instincts,  and  offices  between  the  queen-bee  and  the 
iiig-Bess.  workers,  it  is  now  established,  upon  the  most  incon- 
trovertible evidence,  that  they  bc^  originally  proceed 
from  the  same  kind  of  larva,  and  that  the  queen-bee 
lays  only  two  kinds  of  eggs,  the  one  destined  to  pro- 
duce the  drone,  the  others  capable  of  being  convert- 
ed, according  tb  circumstance^,  either  into  a  worker 
or  a  queen.  It  has  been  proved  that  the  former,  al- 
though exhibiting  no  appearance  of  sexual  organs  on 
a  superficial  examination,  are  in  reality  females,  and 
have  the  rudiments  of  these  organs,  which,  from 
their  not  being  developed,  are  incapable  of  exercis- 
ing their  proper  functions.  The  principal  facts  from 
which  these  conclusions  were  derived  have  already 
been  briefly  stated  in  the  article  Bee  in  the  Encyclo' 
pcedia,  but  the  evidence  was  at  that  time  scarcely  suffi- 
cient to  carry  complete  conviction  to  the  mind.  It  may 
be  remarked,  that  the  idea  of  the  working-bees  being 
radically  females  had  been  given  out  long  ago  by  Dr 
Warder,  in  his  Monarchi/  of  Bees,  in  which  he 
terms  them  "  True  Amazones  ;'*  but  no  attention 
had  been  paid  to  his  opinion.  The  real  merit  of 
this  great  discovery,  which  affords  the  key  to  a 
multitude  of  hitherto  inexplicable  facts,  unques* 
tionably  belongs  to  Mr  Schirach,  vicar  of  Little 
Bautzen,  the  Secretary  of  the  Lusatian'  Society, 
to  which  we  formerly  adverted.  When  first  announ- 
ced to  the  world,  it  was  received  with  suspicion 
by  the  greater  number  of  naturalists,  and  with  com- 
plete incredulity  by  others.  It  was,  indeed,  at  va- 
riance with  the  whole  tenor,  of  thi*  observations  of 
Swammerdam,  Maraldi,  and  Reaumur.  Wilhelmi, 
the  brother-in-law  of  Schirach,  though  an  eye  wit- 
ness to  the  experiments  from  which  ht^  had  deduced 
this  theory^,  for  a  long  time  refused  to  admit  the  doc* 
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trine ;  but  became  at  length  one  of  its  most  stre- 
nuous supporters.  It  is  noticed  in  a  vein  of  sarcas- 
tic ridicule  by  Mr  John  Hunter,  in  his  otherwise 
excellent  paper  on  bees  in  the  Philosophical  TranS' 
actions.  Needham  wrote  a  memoir  for  the  Imperial 
Academy  of  Brussels,  in  177T,  for  the  express  pur- 
pose of  refuting  it ;  and  he  then  inveighs  in  strong 
language  against  those  naturalists  who  had  deigned 
to  give  it  the  least  countenance.  Mr  Key,  in  the 
Bath  Society  Papeis,  declares  that  he  made  experi- 
ments  on  this  subject  for  eight  years,  without  obuin- 
ing  a  single  result  in  conformity  to  Schirach's  views. 
Bonnet,  after  exercising  a  laudable  scepticism,  and 
making  a  diligent  inquiry,  in  which  he  displays  a 
genuine  spirit  of  philosophy,  yielded  a  reluctant 
assent.  But  the  truth  of  the  doctrine  has  since 
been  placed  beyond  the  reach  of  controversy  by 
multiplied  series  of  observations  and  experiments 
in  difterent  parts  of  Europe  ;  and  more  especially  by 
the  recent  investigations  of  Mr  Huber  of  Geneva. 
We  shall  not  at  present  enter  into  the  detail  of 
proofs,  because  their  force  will  be  better  appreciated 
when  other  particulars  belonging  to  the  history  of  the 
bee  have  been  explained. 

In  considering  the  physiology  of  the  bee,  the  first  NubiiinL 
function  that  claims  our   notice   is  that   of  Nutri- 
tion.     The  food  of  bees  is  principally  of  two  kinds ;  Nature  of 
namely,  the  fluid  secretions  of  vegtlables  contained  ■'**«  food 
in  the  nectarea  of  the  flowers,  and  the  dust  of  the*^**^^*** 
antherae,  which  has  been  termed  by  botanists  the 
pollen,  but  which,  when  collected  by  the  bees,  has 
received  a  variety  of  appellations,  ,such  as  farina, 
bee-bread,  raw  wax  (cire'lfrtUe),  &c.    OccastonaUy, 
however,  we  find  bees  feeding  upon  other  saccharine 
substances     besides    honey,    such    as   honey-dew, 
treacle,  syrup,  &c. 

The  organs  by  which  they  collect  food  are  ex-  Orgai»  for- 
tremely  complex,  for  they  comprise  instruments  adapt-  CoUecti&e 
ed  to  the  reception  of  liquid  aliment,  as  well  as  those  ^^^* 
fitted  for  the  division  of  solid  materials.  Reaumur 
has  given  the  most  elaborate  description  of  these  or- 
gans, in  which  he  has  corrected  some  errors  that 
iSwammerdam  had  fallen  into.  For  the  purpose  of 
taking  up  fluids  they  arc  provided,  in  common  with 
all  hymenopterous  insects,  with  a  long  and  flexible 
proboscis  or  trunk,  which  may  b6  considered  as  a  Proboscis, 
lengthened  tongue,  though,  strictly  speaking,  it  is 
formed  by  a  prolongation  of  the  under  lip.  It  is 
not  tubular,  as  Swammerdam  had  supposed,  but 
solid  throughout,  and  the  minute  depression  at  its  ex- 
tremity is  not  the  aperture  of  any  canal  through 
which  liquids  c&n  be  absorbed.  Cuvier,  in  his  Lemons 
d'Anatomie  Comparee,  has  not  marked  this  dis- 
tinguishing feature  in  the  proboscis  of  the  bee,  but 
speaks  of  it  in  common  with  the  tubular  trunks  of 
the  other  h}'menoptera,  and  describes  its  aperture  » 
being  situated  in  the  lower  part.  But  Reaumur 
has  very  satisfactorily  shown  that  the  trunk  of  the 
bee  performs  strictly  the  office  of  a  tongue,  and  not 
that  of  a  tube  for  suction,  for  when  it  takes  up 
honey  or  other' fluid  aliment,  the  under  or  the  upper 
surfaces  are  more  immediately  applied  to  it,  and 
rolled  ftrom  side  to  side,  and  thC'  bee  thus  iHcks  up 
what  adheres  to  it,  while  the  extremity  of  the  trunk 
is  frequently  not  applied  at  all  to  tiie  substance  ta- 
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Bee.       ken  up.     The  trunk  is  supported  on  a  pedicle  which 
^^■^"V"^^  admits  of  being  bent  back,  or  propelled  forwards, 
and  thus  can  retract  or  stretch  out  the  trunk  to  a 
considerable  extent.    Protection  is  given  to  it  by  a 
double  sheath ;  the  external  consisting  of  two  scales 
furnished  by  the  expansion  of  one  of  the  portions  of 
the  labial  palpi,  and  the  internal,  formed  by  the  pro- 
longation of  the  two  external  portions  of  the  jaw. 
The  whole  member  thus  consists  of  five  principal 
parts,  on  which  account  Fabricius  termed  it  lingua 
quinquefida, 
Kandihles.       For  the  purpose  of  mechanically  dividing  solid 
materials,  the  mouth  is  furnished  with  two  strong 
mandibles  and  four  palpi;  they  are  but  little  em- 
ployed in  eating,  but  are  of  great  use  in  enabling 
the  insect  to  seize  and  break  down  hard  substances 
for  other  purposes.     In  the  working-bee  all  these 
parts  are  of  larger  dimensions  than  in  the  other 
kinds.     The  teeth  are  two  in  number,  and  have  the 
fonn  of  concave  scales  with  sharp  edges ;  they  are 
fixed  to  the  ends  of  the  jaws>  and  play  horizontally 
as  in  other  insects.     Reaumur  describes  and  deli- 
neates a  large  aperture  above  the  root  of  the  pro- 
boscis, which  is  so  surrounded  with  fleshy  parts  as 
not  to  be  readily  seen,  unless  the  proboscis  be  ex- 
tended and  bent  downwards.     This  he  considers  as 
the  mouth  or  orifice  of  the  gullet ;  on  the  upper  side 
of  which,  and  of  course  opposite  to  the  root  of  the 
proboscis,  a  small  fleshy  and  pointed  organ  is  seen, 
which  he  regards  as  the  tongue,  assisting  in  the  de- 
glutition of  the  food.     Through   this  orifice,  it  is 
presumed,  all  the  aliment,  whether  liquid  or  solid, 
passes ;  the  former  being   conveyed  to  it  by  the 
trunk,  which,  by  its  contractile  power,  presses  for- 
ward the  fluids  it  has  collected  between  itself  and 
the  inner  sheath,  and  the  latter  being  received  di- 
rectly afler  its  comminution  by  the  teeth,  behind 
which  it  is  situated.     LatreUle,  however,  whose  au- 
thority is  great  on  a  point  of  this  nature,  thinks  that 
Reaumur  has  deceived  himself  with  regard  to  such 
an  aperture,  and  disbelieves  its  existence.     He  con- 
ceives that  the  food  simply  passes  on  by  the  sides  of 
tlie  tongue,   finding  its  way  from  thence  into  the 
oesophagus,  and  so  on  to  the  stomach. 

The  bee  has  two  stomachs :  The  first  is  a  large 
transparent  membranous  bag,  pointed  in  front,  and 
swelling  out  into  two  pouches  behind.  It  performs 
an  office,  in  some  respects,  analogous  to  that  of  the 
crop  in  birds  ;  for  it  receives,  and  retains  for  a  time, 
the  fluid  of  the  nectarea,  which  does  not  appear  to 
differ,  in  any  respect,  from  lioney.  Mr  Hunter  ob- 
serve^, that,  whatever  time  the  contents  of  this  re- 
servoir may  be  retained,  he  nevei*  found  them  alter- 
ed, so  as  to  give  the  idea  of  digestion  having  taken 
place.  The  coats  of  this  reservoir  are  muscular,  by 
which  m<^ans  it  is  capable  of  throwing  up  the  honey 
into  the  mouth,  so  that  it  is  regurgitated  into  the 
honey  cells,  or  imparted  to  other  bees.  None  o^  it 
ever  passes  out  from  the  extreipity  of  the  trunk,  as 
Swammerdam  had  believed.  For  <he  purpose  of  di- 
gestion, a  second  stomach  is  provid«;d>  which  takes 
its  origin  from  the  middle  of  tlie  two  po^Cerior  lobes 
of  the  former,  and  is  of  a  lengthened  cylindrictd 
shape.  Its  communication  with  the  intestine  is  ;?ot 
direct,  but  takes  place  by  a  projecting  or  inverted 
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pylorus,  thickest  at  its  iiK»t  projecting  part,  wttk  a  Bee. 
very  small  opening  in  the  centre,  of  a  peculiar  con-  '^^'^/■^ 
fitructlon.  This  inward  projecting  part  is  easily  seen 
through  the  coats  of  the  reservoir,  especially  if  full 
of  honey.  A  similar  kind  of  structure  takes  place 
at  the  communication  of  the  first  with  the  second 
stomachs,  and,  having  the  properties  of  a  valve,  muat 
efiectually  prevent  all  regurgitation  from  the  latter 
into'  the  former. 

The  pollen  of  flowers,  which  is  the  other  principal  Gollectioa 
article  of  food,  was  shown  by  Swammerdam  to  con-®*^^*^^*®°* 
sist  of  an  infinite  number  of  small  particles,  general- 
ly of  a  globular  shape,  each  of  which  is  found  to  be 
a  small  capsule,  enclosing  the  still  finer  dust  or  fe- 
cundating principle,  destined  to  be  shed  on  the  pis- 
tils for  the  purpose  of  germination.     Geoffiroy  has 
given  a  memoir,  published  in  the  Collection  AcadS* 
mique  des  Sciences,  containing  a  minute  description 
of  the  shapes  of  these  capsules,  taken  from  different 
flowers.    The  working-bees,  by  means  of  the  pencil 
of  hair  which  grows  on  the  tarsi,  first  collect  a  cer- 
tain quantity  of  pollen,  which  they  knead  together 
into  a  ball,  and  place  it  in  the  concave  space  which 
is  situated  at  the  middle  joint  of  the  hinder  feet,  and 
has  been  termed  the  basket.     The  surrounding  rows 
of  hairs  keep  the  ball  from  falling  off.     In  order  to 
gather  larger  quantities  at  once,  the  bees  are  some- 
times observed  to  roll  their  bodies  on  the  flower,  and 
then  brushing  off  the  pollen  which  adheres  to  them 
with  their  feet,  form  it  into  two  masses,  which  they 
dispose  of  as  before  mentioned  ;  and  it  is  said,  Uiat, 
in  moist  weather,  when  the  particles  of  pollen  can- 
not be  readily  ihade  to  cohere  together,  they  return 
to  their  hive,  dusted  all  over  with  pollen,  which  they 
then  brush  off  with  their  feet.  They  are  often  obliged 
to  tear  open  the  capsules  which  contain  the  pollen, 
in  order  to  procure  a  supply  of  this  substance,  when' 
it  has  not  yet  been  shed  by  the  flowers. 

Pollen  is  yielded  by  flowers  during  the  spring  in 
such  abundance,  that  the  bees  of  a  single  hive  wiH 
oflen  bring  back  one  pound,  or  even  more,  in  a  day. 
Some  agriculturists  have  accordingly  imagined,  that 
the  vegetation  of  some  plants  might  be  endangered 
from  this  great  consumption  of  the  fecundating  prin* 
ciple  by  insects  in  general ;  for  other  insects,  besides 
bees,  seek  it  with  great  avidity.  But  this  fear  has 
been  proved  to  be  totally  without  foundation,  and 
the  practice  of  destroying  bees  in  order  to  preveiit 
this  imaginary  danger,  is  therefore  as  useless  as  it  is 
barbarous.  It  would  appear,  indeed,  that  so  far  from 
obstructing  the  fecundation  of  [Hants,  the  labours  of 
the  bee  have  often  tended  materially  to  promote  it, 
by  the  agitation  which  they  gave  to  the  flower,  and 
by  transporting  the  pollen  from  one  flower  to  ano» 
ther.  In  this  manner  may  we  apcount  for  the  num- 
ber of  hj^rid  flowers  that  ^re  met  with  near  the 
haunts  of  bees. 

It  has  been  shown  very  clearly  by  Huber,  in  a 
paper  in  the  Journal  de  Phi/sique,  that  pollen  is  pe- 
culiarly the  food  of  the  young  bees,  and  is  collected 
by  the  working-bees  with  this  intention.  Reaumur, 
however,  asserts  that  he  has  seen  adult  bees  devour 
pollen.  Swannnerdam,  who  conceived  the  trunk  to 
be  tubular,  reje  Uii  t^e  idea  that  pdilen  could  ever 
be  the  food  of  bees,  as  the  globules  of  which  it  con- 
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sists  are  incapable  of  entering  an  orifice  so  minute 
as  that  which  appears  at  the  extremity  of  the  trunk, 
and  which,  as  he  was  unacquainted  with  the  real 
mouth,  he  thought  was  the  only  passage  to  the 
stomach.  Latreille,  who  does  not  admit  the  exist* 
ence  of  the  large  mouth  described  by  Reaumur, 
states  that  the  mandibles  lay  hold  of  the  pollen,  and 
carry  it  to  the  base  of  the  trunk,  from  whence  it 
finds  its  way  into  the  oesophagus,  by  the  sides  of  that 
organ. 

On  the  nature  of  Honey-Dew,  and  the  consump* 
tion  of  it  by  bees,  a  sufficient  account  has  already 
been  given  in  the  Encyclopadiay  under  that  article. 

An  abundant  supply  of  water  is  essential  to  the 
healthy  condition  of'  bees.    They  consume  a  large 
quantity,  and  often  stop  to  drink   at  the  edge  oi 
stagnant  pools,  and  seem  even  to  prefer  putrid  and 
urinous  waters  to  purer  streams,  as  if  their  saline  and 
pungent  qualities  were  grateful  to  them. 
I      It  has  been  long  the  opinion  that  wax  was  but  a 
slight  modification  of  pollen,  which  required  for  this- 
conversion  merely  the  application  of  a  certain  pres- 
sure, and  a  kind  of  kneading  by  the  feet  of  the  bees. 
Many  naturalists,  such  as  Bernard  de  Jussieu,  had 
persuaded  themselves  that  the  dust  of  the  stamina  of 
flowers  contained  wax  ready  formed,  as  one  of  its 
ingredients  ;  and  quoted  the  following  experiment  in 

firoof  of  this  opinion :  If  the  minute  grains  of  pol- 
en  be  put  into  water,  they  gradually  swell,  till  they 
at  length  burst,  at  which  moment  a  small  jet  of  an 
oily  liquor  will  be  perceived,  which  floats  on  the 
water  without  mixing  with  it.  But  Reamur  had  at* 
tempted  in  vain  to  extract  any  Uiing  like  wax  from 
dust  of  the  anthers ;  and,  indeed,  an  attention  to  the 
chemical  properties  o£  these  two  substances  would 
have  sufficiently  pointed  out  their  essential  difierences. 
From  the  upper  surface  of  the  leaves  of  many 
kinds  of  trees,  a  substance  has,  indeed,  been  obtain- 
ed, which  possesses  all  the  qualities  of  bees'  wax; 
but  nothing  like  it  can  be  extracted  from  pollen. 
Reaumur  was  persuaded  that  the  pollen  was  elabo- 
rated in  the  second  stomach  of  the  bee ;  and  thrown 
up  into  the  mouth  in  the  form  of  a  white  foam, 
which,  by  exposure  to  the  air,  hardened,  and  be- 
came wax ;  and  that  the  bee  took  advantage  of  its 
soft  state  to  apply  it  in  the  building  of  the  combs. 
So  circumstantial  an  account,  given  to  us  by  a  scru- 
pulous observer  of  facts,  appeared  to  be  perfectly 
satisfactory,  and  was  acquiesced  in  by  naturalists  in 
general.  But  it  has  since  been  completely  proved 
by  the  researches  of  Duchet,  of  Hunter,  and  of  Hu« 
l)er,  but  principally  by  the  latter,  that  wax  is  a  se* 
cretion  from  the  abdomen  of  the  bee ;  and  that  it  de- 
pends not  at  all  on  the  pollen  which  the  insect  may 
consume,  but  on  the  quantity  of  honey  or  other  sac- 
charine substance  which  it  receives  into  the  stomach. 
Tlie  first  step  in  this  discovery  was  made  by  one  of 
the  members  of  the  Lusatian  Society,  whose  name 
has  not  been  preserved.  It  was  mentioned  in  a  letter 
of  Mr  Wilhelmi  to  Bonnet  in  August  1768,  in  which 
he  says  that  wax,  instead  of  being  rejected  by  the 
jnouth,  exudes  from  the  rings  which  inclose  the  pos- 
terior part  of  die  body.  Of  tliis  we  may  satisfy  our- 
selves by  drawing  out  the  bee  from  the  cell  in  which 
it  is  working  with  wax^  by  means  of  the  point  of  a 


fine  needle ;  and  we  may  perceive,  in  proportion  as 
the  body  is  elongated,  that  the  wax  will  make  its  ap- 
pearance under  the  rings,  in  the  form  of  small  scales. 
Mr  Duchet,  in  his  Ciuture  des  Jbeilles,  gives  a  full 
statement  of  the  principal  circumstances  attending 
the  production  of  wax,  which  he  very  justly  ascnribes 
to  the  conversion  of  honey  into  this  substance  in  the 
body  of  the  bee.  These  facts  appear  to  have  been 
entirely  overlooked  till  the  subject  was  again  brought 
forward  by  Mr  John  Hunter,  in  his  paper  in  the 
Philosophical  Transactions  for  1792*  Wildman,  how- 
ever, had  cursorily  remarked,  that  portions  of  wax, 
in  the  form  of  scales,  and  which  he  conceived  must 
have  been  moulded  on  the  body  of  the  bee,  are  some- 
times found  at  the  bottom  of  the  hive.  M.  Huber 
was  prosecuting  his  inquiries  on  this  subject  at  the 
same  period  with  Mr  Hunter,  and  discovered,  in 
1793,  the  existence  of  regular  receptacles,  or  pouches, 
from  the  coats  of  which  the  wax  is  secreted,  and 
within  which  it  accumulates  till  its  edges  raise  the 
scales,  and  become  apparent  externally.  I'hese  plates 
of  wax  are  withdrawn  by  the  bee  itself,  or  some  of 
its  fellow-labourers,  and  is  applied  in  a  manner  here- 
after to  bu  described. 

Huber  has  shown,  by  a  series  of  well  conducted 
experiments,  that,  in  a  natural  state,  the  quantity  of 
wax  secreted  is  in  proportion  to  tlie  consumption  of 
honey  ;  but  that  an  equal,  or  even  greater  quantity, 
will  be  formed,  if  the  bee  be  fed  on  a  solution  of 
sugar  in  water.  Warmth  and  rest  promote  this 
process  of  secretion;  for  the  bees,  after  feeding 
plentifully  on  saccharine  food,  hang  together  in  a 
cluster,  without  moving,  for  several  hours,  at  the  end 
of  which  time,  large  plates  of  wax  are  found  under 
the  abdominal  rings.  This  happened  when  bees 
were  confined  and  restricted  from  any  other  sort  of 
nourishment;  while  those  that  were  fed  on  poUen 
and  fruits  alone,  did  not  produce  any  wax.  It  ap- 
pears also  from  his  researches,  that  the  formation  of 
wax  is  the  office  of  a  particular  set  of  bees,  which 
may  be  distinguished  from  the  rest,  and  particularly 
from  those  that  nurse  the  young  larvset  by  the  greater 
size  and  more  cylindriccu  shape  of  their  abdomen. 
Dissection  also  shows  that  their  stomachs  are  more 
capacious.  Having  already  given  the  details  of  the 
experiments  of  Huber  on  this  subject,  in  the  article 
Entomology,  in  the  Enct/clopiediay  there  is  no  occa- 
sion to  dwell  on  them  farther.  In  the  second  volume 
of  Huber's  Nouvelles  Observations  sur  Us  Abeiilest  he 
describes  minutely  the  anatomy  o£  the  pouches  or 
receptacles  for  the  wax,  which  are  parts  peculiar  to 
the  working-bees,  being  totaUy  absent  in  the  males 
and  queens.  It  is  a  structure  that  had  escaped  the 
keen  eyes  of  Swammerdam,  and  has  not  been  noticed 
by  any  subsequent  anatomist.  The  cavities  are  lined 
with  a  membrane,  which  presents  a  number  of  folds, 
forming  a  hexagonal  net-work,  not  unlike  the  ap- 
|>earance  in  the  second  stomach  of  ruminant  qua- 
drupeds, and  evidently  destined  to  perform  the  office 
of  secretion. 

Among  the  secretions  peculiar  to  the  bee,  the 
poison  which  is  poured  into  the  wounds  made  by 
the  sting  deserves  to  be  noticed.  But  for  an 
account  of  this,  as  well  as  of  the  organ  itself,  we 
shall  refer  the  reader  to  the  article  Bee,  Sect.  S« 
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Be«.  ^  As  it  18  well  known  that  no  organs  for  the  circula- 
^^"^^^■^^^tion  of  blood  are  provided  in  InsecU,  this  function 
^ncHoo  of  composing  no  part  of  their  economy,  respiration 
2^P»«»-  must  be  effected  by  means  totally  different  from 
those  which  are  adopted  in  the  higher  classes  of  the 
animal  kingdom.  As  tlie  blood,  or  fluid  correspond- 
ing to  the  blood,  cannot  be  presented  to  the  air  in 
any  separate  organ,  the  air  must  be  conducted  to 
the  blood,  wherever  such  a  fluid  is  met  with.  For 
this  purpose,  tracheae  or  air-tubes,  having  several  ex- 
ternal openings,  or  spiracles,  are  made  to  ramify  like 
arteries,  and  are  distributed  in  an  infinite  number  of 
branches  to  every  part  of  tlie  body.  The  analog 
of  other  insects  might  perhaps  be  admitted  as  suffi- 
cient evidence  that  bees  respire  atmospheric  air, 
the  constant  renewal  of  which  is  essentially  neces- 
sary to  the  continuance  of  the  vital  functions.  It  is, 
however,  not  always  safe  to  trust  to  analogical  rea- 
soning in  subjects  of  natural  history;  and  direct 
evidence  u,  in  all  cases,  to  be  preferred  when  it  can 
be  obtained.  We  must,  therefore,  consider  as  va- 
luable, the  complete  series  of  experiments  on  the 
respiration  of  bees,  that  have  been  lately  given  to 
the  world  by  Huber,  to  whom  we  already  owe  so 
large  a  portion  of  the  information  we  possess  with 
regard  to  these  insects.  We  might,  indeed,  have 
anticipated,  wi(h  the  strongest  probability,  many  of 
the  results  to  which  these  experiments  have  led; 
but  there  are  others  which  are  quite  unexpected, 
andpossess  as  much  interest  as  of  novelty. 

The  condition  of  a  hive  of  bees,  in  which  many 
thousand  individuab,  full  of  animation  and  activity, 
are  crowded  together  in  the  very  small  space  of  one 
or  two  cubic  feet,  having  no  communication  with 
the  external  air  but  by  means  of  a  small  aperture  in 
the  lowest  part,  which  entrance  is  frequently  obstruct- 
ed by  a  throng  of  bees,  that  are  passing  in  and  out 
during  sultry  weather,  is  of  all  possible  conditions 
the  one  least  favourable  to  the  renewal  of  heated 
air.  The  most  crowded  theatres  or  hospitals  are 
not  to  be  compared  with  it  in  point  of  closeness. 
Direct  experiment,  indeed,  shows  that  the  com- 
bustion of  a  taper  could  not  be  carried  on  in  so  li- 
mited a  space,  for  Mr  Huber  found  that  in  a  fflass 
ball  of  the  same  dimensions  as  the  hive,  and  with  a 
simOar  aperture,  the  taper  went  out  in  a  few  mi- 
nutes. So  great  was  the  difficulty  of  explaining  the 
respiration  of  bees  under  these  ^circumstances,  that 
Mr  Huber  was  led  to  examine  into  the  truth  of  the 
^^Neoeft.  opinion,  that  respiration  was  equally  necessary  to 
*^*  bees  as  to  other  insects.    The  results  were  unequi- 

vocal. They  perish  speedily  in  the  vacuum  of  the 
air-pump.  They  are  easily  drowned  by  placing 
them  so*  that  the  spiracles  on  the  corslet  are  un- 
der water;  but  revive  easily  when  they  are  dried. 
The  action  of  the  spiracles  is,  in  this  experiment, 
rendered  manifest  by  the  escape  of  bubbles  of 
air  from  each  of  their  orifices.  When  a  num- 
ber of  bees  are  confined  in  a  bottle  accurately 
closed,  they  exhibit  unequivocal  symptoms  of  dis- 
tress, and  fall  into  complete  asphyxia.  These  changes 
occur  more  rapidly  when  they  are  placed  in  any  gas 
which  contains*  no  admixture  of  oxygen,  such  as 
carbonic  acid,  hydrogenous  and  azotic  gases.  When 
rendered  torpid  by  celd,  and  respiration  thereby  sus« 
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pended,  these  effects  do  not  take  place*    All  these    ^^^ 
effects  are  more  considerable  in   adult  bees  than^^'V^ 
in  the  larvss ;  though  they  are  also  distinctly  exhibit- 
ed in  the  latter.     Suffocation  is  retarded  if  the  pro- 
portion of  oxygen  be  greater  than  in  atmospheric 
air,  and  it  may  be  averted  altogether  by  a  continual 
renewal  of  oxygen;     It  was  ascertained  by  the  en- 
diometcr,  that  the  same  changes  were  produced  on 
the  air  as  in  the  respiration  of  other  animals ;  name-  , 
ly,  the  subtraction  of  oxygen,  and  the  addition  of  an 
^qual  volume  of  carbonic  acid  gas. 

Yet,  on  examining  the  air  of  the  hive  itself,  it  was 
found  scarcely  to  differ  in  purity  from  aU^ospheric 
air.   It  was  at  one  time  conjectured  that  some  of  the  ^  ^ 

contenU  of  the  hive,  such  as  the  pollen,  the  honey, 
or  the  wax,  might  have  some  power  of  evolving  oxy- 
gen, so  as  to  afford  the  requisite  supply  of  this  gas. 
Experiments,  however,  proved  that  tliey  had  no  such 
power.  Amidst  so  great  an  uncertainty,  it  was 
thought  worth  while  to  ascertain  whether  bees  might 
not  exert  some  unknown  process,  by  which  oxygen 
was  generated  in  the  hive  itself.  If  this  were  true, 
they  could  support  life,  although  all  communication 
with  the  external  air  were  intercepted.  A  hive  was 
selected,  having  glass  sides  so  as  to  allow  of  the  ob- 
server's seeing  what  was  passing  in  the  interior,  and 
the  entrance  was  completely  closed.  In  a  quarter 
of  an  hour,  the  bees  became  sensible  of  their  situa- 
tion, and  showed  great  uneasiness ;  all  business  was 
suspended ;  an  extraordinary  agitation,  accompanied 
by  a  remarkable  noise,  prevailed  in  every  quarter. 
All  the  bees  were  seen  heating  their  wings  with  the 
same  rapidity  as  in  flying.  They  were  thus  inces- 
santly occupied  during  ten  minutes.  Their  motions 
became  then  itiore  languid,  and,  after  being  utterly 
exhausted,  they  fell  in  succession  to  the  bottom  of 
the  hive,  till  every  one  of  them  was  in  a  state  of 
complete  asphyxia.  It  is  remarkable  that,  at  this 
period,  the  temperature  of  the  hive,  which  bad  been 
previously  at  gs^  of  Fahrenheit,  suddenly  cooled 
down  to  that  of  the  external  air.  On  opening  the 
door  and  the  top  of  the  hive,  and  establishing  a  cur- 
rent of  air  through  it,  die  bees  were  soon  restored  to 
animation. 

It  was  proved  by  this  experiment,  that  the  air  is  Their  mode 
renewed  through  the  small  opening  which  serves  as  aof  VeDiilat- 
door  to  the  hive.  By  suspending  light  substances  >°g  tlie 
near  the  entrance,  the  existence  of  different  currents™^*' 
of  air  was  rendered  manifest.  Afler  much  reflection, 
it  occurred  that  the  violent  ^itation  of  the  wings 
might  have  some  influence  In  ^ocuring  this  renewal 
of  air.  This  conjecture  was  confirmed  by  an  expe- 
riment with  a  glass  bell,  to  the  aperture  of  which  an 
apparatus  was  fitted,  consisting  of  a  small  ventilator, 
which  could  be  moved  rapicUy  round  by  machine- 
ry. When  the  ventilator  was  set  in  motion,  the 
air  within  could  support  the  combustion  of  a  can- 
dle for  an  unlimited  time.  Observation  further  show- 
ed, that  some  bees  are  actually  always  employed  in 
the  office  of  ventilating  the  hive;  they  vibrate  their 
wings  with  great  vigour  and  constancy,  producing  so 
rapid  a  movement  of  them,  that  they  cannot  be  seen 
except  in- the  two  extremities  of  the  arc  of  vibration, 
which  is  at  least  one  of  90^.  While  thus  imitating  the 
actions  of  flyingi  they  fasten  themselves  with  their 
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feet  to  the  floor  ofthe  hive,  so  tliat  the  whole  effect 
of  that  impulse  which,  were  they  at  liberty,  would 
carry  them  forwards  with  considerable  velocity,  is 
exerted  on  the  air,  which  is  therefore  driven  back- 
wards in  a  powerful  current.  Some  bees  occasion* 
ally  perform  these  ventilating  motions  on  the  outside 
of  the  hive,  near  tlie  entrance,  but  a  still  greater 
number  are  employed  in  this  office  within  doors ; 
sometimes  twenty  are  thus  occupied  at  once,  and 
each  bee  continues  its  motions  for  a  certain  time, 
occasionally  for  nearly  half  an  hour,  and  is  then  re- 
lieved by  another,  who  takes  its  place.  This  is  the 
occasion  of  that  humming  sound  which  is  constantly 
heard  from  the  interior  of  the  hive  when  the  bees 
are  not  in  a  state  of  torpidity.  But  it  is  oflen  beard 
with  even  more  than  usual  loudness  in  the  depth  of 
winter.  The  warmth  of  the  sun's  rays,  however,  al- 
ways occasions  an  increased  activity  among  the  ven- 
tilating bees.  The  Immediate  causey  of  these  actions 
is  probably  some  impression  made  oki  their  organs 
by  the  presence  of  vitiated  air :  for  a  bee  may  be 
made  to  ventilate  itself,  by  placing  near  it  substances 
which  have  to  them  an  unpleasant  odour,  such  as 
spirit  of  wine,  or  oil  of  turpentine. 

The  connection  between  an  active  respiration  and 
a  high  temperature  is  remarkably  exemplified  in 
bees,  among  which,  in  consequence  of  their  collect- 
ing together  in  large  numbers,  the  heat  is  not  so 
easily  dissipated,  and  admits  also  of  being  easily  as- 
certained by  the  thermometer.  Mr  Hunter  found  it 
to  vary  from  73^  to  84°  of  Fahrenheit:  and  Mr 
Huber  observed  it  on  some  occasions  to  rise  sud- 
denly from  about  92^  to  above  104°. 
JJrogrosave  Bees  are  well  fitted,  by  their  structure,  for  rapid 
flight  through  the  air.  They  possess  great  muscular 
'strength  in  proportion  to  their  size,  and  their  inde- 
fatigable activity  in  the  different  labours  of  the  hive 
is  truly  astonishing.  Aristotle  and  Pliny  have -pre- 
tended that,  during  high  winds,  they  endeavour  to 
steady  their  flight  by  holding  a  small  stone  with 
their  feet,  by  way  of  ballast.  This  assertion  has  been 
shown,  both  by  Swammerdam  and  Reamur,  to  be  er- 
roneous, in  as  far  as  it  appHcd  to  the  common  bee ; 
but  there  are  other  species,  which  build  nests  with 
stones  and  other  hard  materials,  and  which,  while 
transporting  them  for  this  purpose^  were  probably 
mistaken  for  the  honey-bee. 

The  physiology  of  the  external  senses  must  ne- 
cessarily be  very  imperfectly  understood,  in  a  class 
of  animals  of  a  natuiy  so  remote  from  our  own  spe- 
cies. The  infinite  di^rsity  of  characters  presented 
to  us  by  the  different  tribes  of  insects,  as  well  as  of 
other  animals,  naturally  suggest  the  idea  that  exter- 
nal objects  produce,  on  their  sentient  organs,  im« 
pressions  widely  different  from  what  they  communi- 
cate to  ourselves.  The  notions  we  form  of  their 
senses  must  not  only  be  liable  to  great  inaccura- 
cy, but  must  oflen  be  totally  inadequate  repre- 
sentations of  the  truth.  A  more  fine  organiza- 
tion, atid  more  subtle  perceptions,  would  alone 
suffice  to  extend  the  sphere  of  their  ordinary  senses 
to  an  inconceivable  degree,  as  the  telescope  and 
the  microscope  have  with  us  extended  the  powers  of 
vision.  But  they  possess,  in  all  probability,  other 
organs,  appropriated  to  unknown  kinds^of  iinpres* 
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Bions,  and  which  must  open  te  them  avenues'  to  Beew 
knowledge  of  various  kinds,  to  which  we  roust  ever  V^'v-^^' 
remain  total  strangers.  Art  has  with  us  supplied 
many  elaborate  modes  of  bringing  within  our  cogniz- 
ance some  of  the  properties  of  matter,  which  nature 
has  not  immediately  furnished  us  with  the  means  of 
detecting.  But  who  will  compare  our  thermome- 
ters, electroscopes,  or  hygrometers,  however  elabo« 
rately  constructed,  with  thos^  refined  instrumentg, 
with  which  the  lower  classes,  and  particularly  in- 
sects, appear  to  be  so  liberal  y  provided  ?  The  ao-FoDctiooso^ 
tenns,  which  are  so.  universally  met  with  in  this  class  ***^  Aiit«. 
of  animals,  are  doubtless  organs  of  the  ■  greatest,  im-^'"^* 
portance  in  conveying  impressions  from  without* 
Their  continual  motion,  the  constant  use  which  is 
made  of  them  in  examining  objects,  the  total  de- 
rangement in  the  instincts  of  those  insects  which 
have  been  deprived  of  them,  poipt  them  out  as  ex- 
quisite organs  of  more  than  one  sense.  To  impres* 
sions  of  touch,  arising  from  the  immediate  contact 
of  bodies,  they  are  higlily  sensR)le ;  but  their  mo- 
tions evidently  show  that  they  are  affected  by  ob* 
jects  at  some  distance.  They  are  no  doubt  alive  to 
all  the  tremulous  motions  (x  the  surrounding  aiTi 
and  probably  communicate  perceptions  of  son>e  of 
its  other  qualities.  Composed  of  a  great  number 
of  articulations,  they  are  exceedingly  flexible  in 
every  direction,  and  can  readily  embrace  the  outline 
of  any  body  that  the  bee  wishes  to  examine,  how- 
ever small  its  diameter^  and  of  following  all  its  move- 
ments. It  is  by  means  of  these  instruments  that  bees 
are  enabled  to  execute  so  many  works  in  the  in- 
terior of  the  hive,  from  which  the  light  must  be  total- 
ly excluded.  Aided  by  these,  it  builds  its  combs, 
pours  honey  into  its  magazines,  feeds  the  larvs,  and 
ministers  to  all  their  wants,  which  it  discovers  and 
judges  of  solely  by  this  species  of  touch. 

The  antennse  appear  also  to  be  the  principid 
means  employed  for  mutual  communication  of  im- 
pressions. The  different  modes  of  contact  consti- 
tute a  sort  of  language  which  appears  to  be  suscep- 
tible of  a  great  variety  of  modifications,  and  to  be 
capable  of  supplying  at  once  every  species  of  infor- 
mation for  which  they  have  occasion.  It  is  in  this 
way  alone  that  they  satisfy  themselves  of  the  pre- 
sence of  their  queen, '  or  ccMnmunicate  to  others  the 
alarming  intelligence  that  she  has  disappeared. 

The  sense  residing  in  the  antennae  appears  to  be,  Visioa. 
on  many  occasions,  supplementary  to  that  of  vision, 
which  in  bees,  as  in  othtr  insects,  is  less  perfect  than 
in  the  larger  animals.  During  the  nighty  therefore, 
they  are  chiefly  guided  in  their  movements  by  the 
former  of  these  senses.  This  will  sufficiently  ap- 
pear from  observing  by  moon-liglit  the  mode  in 
which  the  bees  guard  the  entrance  of  the  hive  against 
the  intrusion  of  moths  which  flutter  in  the  neigh- 
bourhood. They  act  as  vigilant  sentinels,  perform- 
ing continual  rounds  near  this  important  post,  ex* 
tending  their  antennae  to  the  utmost,  and  moving 
them  alternately  to  the  right  and  to  the  left.  Woe 
to  the  unfortunate  moth  that  comes  within  their 
reach.  Aware  of  its  danger,  and  of  the  defective 
sight  of  the  bees,  the  moths  adroitly  avoid  the 
slightest  contact,  and  endeavour  to  insinuate  them* 
selves  between  the  bees,  so  as  to  get  \mperceii^  in* 
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Bat.     to  the  hive,  where  they  rioC  upon  the  honey  which 

*^^V^^  thev  find. 

If  bees  require  full  day*]ighl  for  the  exercise  of 
TisioDy  it  must,  at  the  same  time»  be'  acknowledged, 
that,  when  they  are  so  assisted,  they  appear  to  enjoy 
this  sense  in  great  perfection.  A  bee  will  recognise 
its  habitation  from  great  distances,  and  distinguish 
it  at  once  from  many  others  in  a  numerous  apiary. 
It  passes  through  the  air  in  a  straight  line  towards  its 
object  with  extreme  rapidity.  On  quitting  the  hive, 
it  flies  towards  the  field  which  is  most  in  flower ; 
And  as  soon  as  it  lias  determined  on  its  course,  it 
takes  as  direct  a  line  as  a  ball  issuing  from  a  musket. 
When  it  has  collected  sufficient  prorision,  it  rises  in 
the  air  to  discover  its  hive,  and  then  darts  forward 
with  the  velocity  o£  an  arrow,  and  with  unerring  pre- 
cision in  its  aim. 
Perceptions  Their  perceptions,  of  heat  and  cold,  which  are  ge- 
of  Toinpe-  neraliy  referred  to  the  sense  of  touch,  appear  to  be 
^  extremely  delicate.    In  several  experiments  of  Hu« 

ber's,  the  influence  of  the  rays  of  the  sun  excited 
them  to  a  vigorous  action  of  the  wings.     It  is  well 
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down  all  the  flowers  which  before  yielded  them  a 
plentiful  supply,  they  discontinue  their  excursions, 
although  the  weather  be  in  all  respects  propitious. 
Their  smell  must,  therefore,  be  sufficiently  acute  to 
enable  them  to  discover  the  presence  of  honey  at 
great  distances.  Direct  experiment  has,  iocfeed, 
proved  this  to  be  the  case.  Mr  Huber  found  that 
they  proceeded  immediately  towards  boxes,  which 
contained  honey  concealed  from .  their  view ;  and 
such,  in  fact,  is  the  situation  of  the  fluid  of  the  nee- 
taria  in  flowers.  Some  odours,  especially  the  fumes 
of  tobacco,  and  indeed  all  kinds  of  smoke,  are  highly 
obnoxious. to  them  :  this  is  the  case,  also,  with. the 
smt^ll  of  oil  of  turpentine,  alcohol,  ammonia,  the 
nitric  and  muriatic  acids,  and  several  other  volatile 
chemical  agents,  upon  receiving  the  impressions  of 
which,  they  immediately  set  about  ventilating  them* 
selves  in  the  manner  above  described.  But  nothing 
excites  their  displeasure  in  a  greater  degree  than  the 
breath  of  the  spectator ;  as  soon  as  they  feel  which, 
they  show  signs  of  anger,  and  prepare  to  revenge  it 
as  an  insult.     The  odour  of  the  poison  of  their  sting 
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known^  that  great  cold  reduces  them  to  a  state  of    produces  similar  effects,  exciting  them  to  Immediate 
torpor,  and  inferior  degrees  of  cold  are  evidently  un-     rage  and  hostility. 


pieaaattt  to  them.  They  show  by  their  conduct  that 
they  are  sensible  of  alterations  in  the  state  of  the 
weather  for  some  time  before  we  can  perceive  them. 
Sometimes,  when  working  with  great  assiduity,  they 
will  suddenly  desist  from  their  labours ;  none  will 
stir  out  of  the  hive,  while  all  the  working^bees  that 
jwe  abroad  hurry  home  in  crowds,  and  press  forward 
JO  as  to  obstruct  the  entrance  of  the  hive.  OfUsa 
when  they  are  thus  warned  of  the  approach  of  bad 
weather,  we  can  distinguish  no  alteration  in  the 
Mate  of  the  atmosphere.  Gathering  clouds  some* 
times  produce  tliis  eflect  on  them ;  but  perhaps  they 
possess  some  species  of  hygrometrtcal  sense,  uncon- 
nected with  any  impression  of  vision.  It  is  alleged 
that  no  bee  is  ever  caught  in  a  sudden  shower,  un- 
less from  some  cause  it  has  wandered  very  far  from 
the  hive,  or  been  disabled  by  some  accident  from 
returning  to  it.  There  is  reason  for  thinking,  how- 
ever, that  much  exaggeration  has  prevailed  in  the 
statements  of  autiiors  as  to  the  extent  of  this  kind  of 
foresight.  Huber  supposes  that  it  is  the  rqud  dimi- 
nution of  light  that  alarms  them,  for  if  the  sky  be 
uniformly  overcast,  they  proceed  on  their  excursions, 
and  even  the  first  drops  of. a  sofl  shower  do  not 
make  them  return  with  any  great  precipitation. 

Their  ia8te  is  perhaps  the  most  imperfect  of  their 
aenses.  They  exert  hardly  any  discrimination  in  the 
collection  of  honey  from  different  flowers.  They  are 
not  repelled  by  the  scent  or  flavour  of  such  as  are 
extremely  offensive  to  our  organs,  and  scruple  not  to 
derive  supplies  from  such  as  art*  highly  poisonous. 
In  some  districts  in  America,  it  is  well  known  that 
the  honey  acquir.  s  In  this  way  very  deleterious  pro- 
perties. The  qualities  of  honey  are,  indeed,  observed 
to  vary  much,  according  to  the  particular  situation 
from  which  it  is  obtained.  The  most  stagnant  and 
putrid  waters,  as  we  have  already  noticed,  are  re- 
sorted to  by  bees  with  the  same  avidity  as  the  purest. 
In  their  selection  of  flowers  tiiey  are  guided  by  the 
<)uantity  of  haney  they  expect  to  meet  with,  and  in 
i;>o  respect  by  its  quality.     When  the  scythe  has  cut 


Although  it  is  sufficiently  clear  that  many  insects  Smell, 
possess  the  power  of  smell,  yet  the  particular  organ 
of  this  sense  has  never  been  accurately  ascertained ; 
and  the  opinions  of  naturalists  have  been  much  divid- 
ed on  this  subject.  These  opinions  have  been  sup- 
ported more  by  argumonts  drawn  from  the  analogy 
of  what  happens  in  other  classes  of  animals,  than 
by  any  direct  experiments  on  inaects  themselves. 
We  know  that,  in  ail  animals  respiring  by  means  of 
lungs,  the  organs  of  smell  are  placed  at  the  entrance 
of  the  passages  of  the  air ;  and  it  has  often  been  con- 
cluded, that,  in  like  manner,  the  stigmata,  or  the  ori- 
fices of  the  air  tubes,  were  the  seat  of  this  vense  in 
insects.  By  others,  the  antennae  have  been  assigned 
as  the  organs,  through  which  these  impressions  were 
conveyed  to  the  sensorium.  The  experiments  of 
Huber  have  proved  that  neither  of  these  opinions  is 
correct ;  and  have  satisfactorily  shown,  that  in  the 
bee  this  sense  resides  in  the  mouth  itself,  or  in  its 
immediate  vicinity.  Here,  indeed,  would  be  its  pro- 
per station,  if  this  faculty  be  intended,  as  we  may 
reasonably  suppose  it  to  be,  to  apprize  the  individud 
of  the  qualities  of  the  food,  prior  to  its  being  ealen. 
When  the  mouth  of  the  bee  was  plugged  up  with 
paste,  which  was  allowed  to  dry  before  the  inse<^ 
was  set  at  liberty,  it  remained  quite  insensible  to  the 
same  odours,  at  which  it  had  before  manifested  the 
strongest  repugnance. 

It  is  generally  supposed  that  bees  possess  the  sense  Hearing, 
of  hearing.  The  common  practice  of  making  a 
loud  noise  by  drums  and  kettles  in  order  to  attract 
asvrarm  is  founded  on  this  supposition.  But  the 
evidence  is  by  no  means  conclusive ;  for  we  find  that 
they  are  nowise  disturbed  by  a  loud  clap  of  thunder, 
or  by  the  report  of  a  gun,  or  any  other  noises  that 
ma>  happen  to  arise  around  them.  It  is,  however, 
certain,  that  they  are  capable  of  emitting  a  variety  of 
sounds,  which  appear  expressive  of  anger,  fear,  satia- 
fisction,  ami  other  passions,  and  it  would  seem  that 
they  were  even  capoble  of  communicating  certain 
OBDotions  to  one  another  in  this  manner.     Huber 
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Bee.      observed,  that  thequeens,  daring  their  captivity,  sent 
^•^■V*^^  forth  a  peculiar  sound,  which  he  supposes  to  be  a 
note  of  lamentation.      A  certain  cry,  or  humming 
noise  from  the  queen,  will  strike  with  sudden  conster- 
nation all  the  bees  in  the  hive ;  and  they  remain  for 
a  considerable  time  motionless  and  stupified.  Hunter 
has  noticed  a  number  of  modulations  of  sound  emit- 
ted by  bees  under  different  circumstances,  and  has 
ipstituted  an  inquiry  concerning  the  means  employed 
by  them  in  producing*these  sounds,  for  an  account 
of  which  we  shall  refer  the  reader  to  his  paper  in 
the  Philosophical  Transactions. 
Iii§(inct9of      If  the  function  of  sensation  in  insects  be  involved 
Bees.  in  doubt  and  obscurity,  the    knowledge  of  those 

more  interior  faculties  which  are  the  springs  of 
voluntary  action  is  hid  in  still  deeper  mystery.  Buf- 
fon  refuses  to  allow  bees  any  portion  of  intelligence, 
lind  contends  that  the  actions  we  behold,  however 
admirably  they  are  directed  to  certain  ends,  are  in 
fact  merely  the  results  of  their  peculiar  mechanism. 
Other  philosophers,  such  as  Reaumur,  have  gone 
into  the  opposite  extreme,  and  have  considered 
them  as  endued  with  extraordinary  wisdom  and 
foresight, — as  animated  by  a  disinterested  patriotism, 
and  aq  uniting  a  variety  of  moral  and  intellectual 
qualities  of  a  higher  order.  The  truth,  no  doubt, 
lies  between  these  overstrained  opinions ;  but  it  is 
extremely  difficult  to  decide  in  what  degree  these 
*  respective  principles  operate  in  the  production  of 
the  effects  we  witness.  We  have  been  too  long  in 
*  the  habit  of  sheltering  our  ignorance  of  the  causes  of 
this  class  of  phenomena,  by  referring  them  indis- 
criminately to  what  is  called  instinct^  to  submit  to  a 
cautious  and  patient  investigation  of  the  hidden 
springs  of  action.  The  term  instinct  should  proper- 
ly be  regarded,  not  as  denoting  a  particular  and  de- 
finite principle  of  action,  whose  operation  we  can 
anticipate  in  any  new  or  untried  combination  of  cir- 
cumstances, but  as  expressive  of  our  inability  to  refer 
the  phenomena  we  contemplate  to  any  previously 
known  principle.  Thus  the  actions  which  an  ani- 
mal performs  in  obedience  to  the  calls  of  appetite, 
^  are  not  properly  said  to  be  instinctive ;  nor  can  the 

term  be  applied  to  actions,  which  are  the  conse- 
quence of  acquired  knowledge,  and  of  which  the  ob- 
ject is  with  certainty  foreseen  ^by  the  agent.  But 
when  an  animal  acts  apparently  under  a  blind  im- 
pulse, and  produces  effects  useful  to  itself  or  to  the 
species,  which  effects  it  could  not  have  previously 
•  contemplated  as  resulting  from  those  actions,  it  is 
then  customary  to  say,  that  it  is  under  the  guidance 
of  instinct,  that  is,  of  some  unknown  principle  of  ac- 
tion. It  will  be  proper,  therefore,  to  keep  this  dis- 
tinction in  view,  in  judging  of  Uie  voluntary  actions 
of  the  lower  ^mals. 

In  no  department  of  natural  history  is  it  more  ne- 
cessary to  be  aware  of  the  proper  import  of  the  term 
instinct,  than  in  studying  the  phenomena  presented 
by  the  bee ;  for  nowhere  is  it  more  difficult  to  dis- 
criminate between  the  regular  operation  of  implant- 
ed motives,  and  the  result  of  acquired  knowledge 
and  habits.  The  most  striking  feature  of  their  his- 
tory, and  the  one  which  apparently  lays  the  founda- 
tion for  those  extraordinary  qualities,  which  raise 
them  above  the  level  of  other  msects,  is  the  disposi- 


tion to  social  union.    It  may  in  general,  indeed,  be      Bee. 
remarked,  that  animals  which  associate  together  so  >i^"v^^ 
as  to  form  large  communities,  display  a  higher  de- 
gree of  sagacity  than  those  who  lead  a  solitary  life* 
This  is  especially  observable  among  insects.     The 
spider  and /brmica  feonMmayexhibitparticulartalentSy 
or  practise  particular  stratagems  in  the  pursuit  atid 
capture  of  their  prey ;  but  Uieir  history  is  limited  to 
a  single  generation,  and  embraces  none  of  those  in- 
teresting relations,  which  obtain  between  individuals 
composing  the  gregarious  tribes,  such  as  the  ant,  the 
wasp,  and  tlie  bee.     Among  these  we  trace  a  com- 
munity of  wants  and  desires,  and  a'  mutual  intelli- 
gence and  sympathy,  which  lead  to  the  constant  In- 
terchange of  good  offices,  and  which,  by  introducing 
a  systematic  division  of  labour,  amidst  a  unity  of  de- 
sign, leads  to  the  execution  of  public  works  on  a 
scale  of  astonishing  magnitude.      The  attachment 
of  bees  to  their  hive,  which  they  defend  witli  a  cou- 
rage and  self  devotion  truly  admirable ;  their  jea- 
lousy of  intruders ;  their  ready  co-operation  in  all 
the  labours  required  for  the  welfiire  of  the  commu- 
nity ;  their  tender  care  of  their  young ;  the  affection 
and  homage  which  they  bestow  on  their  queen,  and 
which  they  manifest  on  all  occasions  in  the  most  un- 
equivocal manner,-^imply  qualities  such  as  we  could 
hardly  persuade   ourselves  could    animate  a  mere 
insect,  on  which  we  are  in  the  habit  of  proudly  look- 
ing down  as  placed  in  one  of  the  lowest  orders  of 
created  beings. 

We  shall  content  ourselves,  at  present,  with  these 
general  observations,  as  the  instances  which  serve 
to  illustrate  their  moral  and  intellectual  character 
belong  properly  to  the  history  of  the  different  pro- 
cesses they  follow  in  the  construction  of  their  combs, 
the  liatching  and  rearing  of  their  progeny,  and  the 
mode  of  conducting  their  migrations.  To  these 
subjects,  therefore,  we  shall  now  proceed :  and  in 
order  to  present  the  most  connected  and  complete 
account  of  their  economy,  we  shall  begin  the  history 
from  the  period  when  anew  swarm  has  just  occupied 
a  hive,  and  when  all  the  arrangements  for  their  ha- 
bitation, and  the  construction  of  the  cells  in  which 
their  eggs  and  provisions  are  to  be  deposited,  are  yet 
to  be  effected. 

The  first  care  of  the  labouring-bees,  on  their  set-  P»paia- 
tlement  in  their  new  abode,  is  to  clean  it  out  tho-  ^  oftbe 
roughly.     While  one  set  of  bees  is  thus  employed,       ' 
another  is  distributed  about  the  country,  in  order  to 
procure  the  proper  materials  for  blocking  up  the 
small  holes  and  chinks  of  the  hive,  and  for  laying  a 
firm  foundation  for  the  edifice,  which  is  to  be  con- 
structed within  it.     llie  substance  which  is  princi- 
pally employed  in  this  preliminary  stage  is  /Vopo/u,NatoieaBd 
a  species  of  glutinous  resin  of  an  agreeable  aromatic  Origb  of 
odour,  and  reddish  brown  colour,  in  process  of  time  ^<>P^1"  • 
becoming  darker,  and  acquiring  a  firmer  consistence. 
According  to  the  analysis  of  Vauquelin  (Mem.  Soc. 
Agricult.  Departem,  Seine)y  it  is  composed  chiefly 
of  resin,  with  a  small  proportion  of  wax,  and  of  acid, 
and  aromatic  principles.    It  is  soluble  in  aleohol, 
ether,  and  oils,  both  fixed  and  volatile ;  and  tinges 
the  solvent  of  a  beautiful  red  colour.    Cadet  has 
since  ascertained  in  it  the  presence  of  benzoic  and 
gallic  acids.    Reaumur  had  not  been  able  to  dis- 
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Be«.      cover  fromwhftt  plants  the  bees  collect  this  sub- 
^  ^  y"^^  stance.     Riem  asserts,  that  it  is  chiefly  from  pines 
and  other  trees  of  the  fir  kind.     The  recent  obser- 
vations of  Huber  have  assisted  in  the  solution  of 
this  question.    On  placing  branches  of  the  wild  pop- 
lar tree  before  the  hive,  he  found  that  the  bees 
eagerly  seized  upon  the  varnish  which  exudes  from 
the  bud^ ;  and  examining  the  chemical  properties  of 
this  varnish,  he  identified  it  with  the  propolis,  with 
which  the  inside  of  the  hive  is  lined. 
Mode  of  its     The  propolis  adheres  so  stronglv  to  the  legs  and 
Applies,     feet  of  the  bee  which  has  collected  it,  that  it  cannot 
^^^'^  be  detached  without  the  assistance  of  its  fellow  la- 

bourers. For  this  purpose  the  bee  that  is  loaded 
presents  its  legs  to  the  workers  in  the  hive,  which 
carry  off  with  their  jaws  this  adhesive  substance,  and 
immediately  apply  it,  while  yet  ductile,  all  round 
}he  interior  of  the  hive,  and  particularly  over  all  the 
projecting  parts ;  hence  its  name,  of  Greek  deriva- 
tion, signifying,  before  the  cUy>  In  like  manner  all 
the  foreign  bodies  that  are  introduced  into  the  com- 
mon habitation,  and  are  too  heavy  to  be  removed, 
are  covered  over  with  this  resinous  substance.  If  a 
snail,  for  instance,  should  happen  to  introduce  itself 
into  the  hive,  after  dispatching  it  with  their  stings, 
they  encrust  it  over  with  propolis.  Mr  Knight  has 
observed  that,  besides  propolis,  bees  will  occabional- 
ly  carry  home,  and  employ  as  cement,  other  sub- 
stances, having  the  same  glutinous  properties.  He 
frequently  covered  the  decorticated  parts  of  trees, 
on  which  he  was  making  experiments,  with  a  cement 
composed  of  bees-wax  and  turpentine ;  and  in  the 
autumn,  has  observed  a  great  number  of  bees  occu- 
pied in  carrying  off  this  substance.  They  detached 
it  from  the  tree  with  their  forceps,  and  the  little  por- 
tion thus  obtained  was  then  transferred  by  the  first 
to  the  second  leg,  by  which  it  was  deposited  on  the 
thigh  of  the  third,  precisely  in  the  same  manner  as 
the  pollen  6i  flowers  is  collected  and  transferred. 
Whilst  the  bees  were  employed  in  the  collection  of 
this  substance,  Mr  Knight  had  many  opportunities 
of  observing  the  peaceful  and  patient  disposition  of 
them  as  individuals,  which  Mr  Hunter  had  also,  in 
some  measure,  noticjed.  When  one  bee  had  collect- 
ed its  load,  and  was  just  prepared  to  take  flight, 
another  oHen  came  behind  it,  and  despoiled  it  of  all 
it  had  collected.  A  second,  and  even  a  third  load 
was  collected,  and  lost  in  the  same  malnner ;  and  still 
the  patient  insect  pursued  its  labour,  without  be- 
traying any  symptoms  of  impatience  or  resentment. 
When,  however,  the  hive  is  approached,  the  bee  ap- 
pears to  be  the  most  irritable  of  all  animals,  and  is 
animated  with  the  most  vindictive  spirit  against  a 
public  enemy,  without  displaying  any  peculiar  hosti- 
lity in  the  revenge  of  a  private  injury. 
Cowtrae-  *^^®  "^*^  object  of  their  labours  is  to  pr^are  the 
tiooofUie  combs,  which  are  to  be  the  receptacles  for  the  eggs, 
Combt.  with  which  the  queen  is  pregnant,  and  which  are  now 
about  to  be  laid.  The  material  employed  for  this 
purpose  is  not  propolis,  but  wax  ;  the  production  of 
which,  by  secretion  from  a  particular  set  of  bees, 
who  feed  largely  upon  honey,  was  formerly  explained. 
The  bees  are,  for  this  purpose,  actively  employed  in 
collecting  honey,  and  in  imparting  it  to  their  com- 
panions in  the  h^ve^  whO;  when  they  have  filled  their 


crops  with  it,  hang  together  m  a  thick  cluster  from  3ee. 
the  top  of  the  hive,  and  thus  remain  in  a  state  of  in-  ^ 
activity  for  a  considerable  period.  During  this  time^ 
the  secretion  of  wax  is  proceeding,  and  may  be  seen 
collected  in  laminae  under  the  abdominal  scales, 
whence  it  is  removed  by  the  hind-legs  of  the  bee, 
and  transferred  to  the  fore-legs,  and  from  thence 
taken  up  by  the  jaws.  In  this  operation,  they  are 
often  assisted  by  their  companions,  who  even  direct- 
Iv  seize  upon  the  wax  from  under  the  abdomen  of 
those  who  are  before  them.  When  a  sufficient  quan- 
tity of  materials  has  thus  been  collected  together, 
the  process  of  building  is  commenced.  But,  in  order 
to'  understand  the  subsequent  operations,  it  is  neces- 
sary to  have  a  correct  idea  of  the  form  of  the  cells 
which  compose  the  combs.  We  shall,  therefore,  pro- 
ceed to  give  some  account  of  their  structure  when 
they  have  attained  t^eir  perfect  state. 

The  combs  of  a  bee-hive  are  formed  into  parallel  Form  of  the 
and  vertical  strata,*  each  of  which  is  about  an  inch  Combs, 
in  thickness,  the  distances  between  the  surfaces  of 
each  being  about  half  an  inch,  an  interval  which 
serves  for  the  passage  of  the  bees  over  both  surfaces. 
They  generally  extend  the  whole  breadth  of  the  hive, 
and  often  descend  the  whole  length,  from  the  top  to 
the  bottom.  They  consist  altogether  of  thin  parti- 
tions, which  inclose  hexagonal  cells  about  half  an 
inch  in  depth,  and  a  quarter  of  an  inch  in  diameter, 
opening  on  both  surfaces  of  the  comb,  and  closed  by 
a  partition  common  to  those  on  both  sides,  and  which 
occupies  the  middle  distance  between  the  two  sur- 
faces. This  partition  is  not,  however,  a  plane,  but  \b 
composed  of  a  collection  of 'rhombs.  Three,  and 
sometimes  four  of  these  rhombs,  inclined  to  one  an- 
other at  a  certain  angle,  form  the  bottoms  of  each  . 
cell,  which  thus  has  the  shape  of  a  flattened  pyramid, 
of  which  the  basis  is  towards  the  mouth  of  the  cell. 
The  geometric  form  of  each  individual  cell  is,  there- 
fore, a  hexagonal  prism,  terminated  by  a  trihedral 
pyramid;  the  three  sides  of  which  pyramid  are 
rhombs,  which  meet  at  the  apex  by  their  obtuse 
angles,  and,  forming  oblique  angles  with  the  sides  of 
the  prism,  truncate  a  portion  of  these,  and  convert 
them  from  rectangles,  which  they  would  be  in  a  re- 
gular prism,  into  trapeziums.  Of  the  two  angles  of 
these  trapeziums,  adjoining  to  the  base  of  the  pyra- 
inid,  one  must  be  acute  and  the  other  obtuse ;  the 
acute  angle  of  one  trapezium  being  next  to  the  acute 
angle  of  the  adjoining  trapezium,  and  the  obtuse 
angle  being  in  like  manner  next  to  another  obtuse 
angle  of  the  precediqg  trapezium ;  so  that,  in  going 
round  the  base,  we  meet  with  pairs  of  acute  and  of 
obtuse  angles  alternately  succeeding  each  other* 
The  two  adjoining  acute  angles  of  the  trapezia  are 
adjoining  to  two  of  the  terminal  rhombs,  which  here 
present  their  acute  angles ;  so  that  at  these  points  a 
solid  angle  of  four  planes  is  formed,  all  the  angles 
being  acute.  Each  pair  of  obtuse  angles  of  the  tra- 
pezia, on  the  other  hand,  are  adjacent  to  the  obtuse 
angle  of  one  of  the  rhombs  only ;  thus  composing  a 
solid  angle  of  three  planes,  of  which  the  angles 
are  all  obtuse,  and  these  two  kinds  of  solid  angles 
succeed  one  another  alternately  all  round  the  base 
of  the  pyramid ;  there  being  three  of  each  kind,  and 
six  in  aU«    The  axis  of  ea<£i  cell  coincides,  not  with 
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rtie  axis  of  the  cell  on  the  opposite  Burfoce>  but  with 
one  of  its  angles,  so  that  each  of  the  three  obtuse 
angles,  at  the  base  of  the  terniitial  pyramid,  corre- 
sponds to  the  central  parts  of  three  of  the  c«Us  on 
the  opposite  side ;  and  each  of  tlie  sides  of  the  pyra- 
mid, which  closes  a  cell  on  one  side,  contributes,  in 
part,  to  the  closing  of  three  of  the  cells  on  the  op- 
posite side.     We  may  easily  satisfy*  ourselves  that 
this  is  the  case,  by  piercing  the  centres  of  each  of 
the  three  planes  which  close  the  bottom  of  a  cell, 
with  a  small  pin,  when,  on  turning  the  comb,  the 
three  pins  will  be  found*  to  have  passed  into  three 
different  cells  on  the  opposite  side. 
Gkometrie       A  structure  of  this  kind  is  obviously  the  one  of  all 
^**?f^^*'**  others  calculated  to  afford  the  greatest  space  for 
each  cell,  with  the  same  expence  of  materials.     It  is 
easy  to  perceive,  in  the  first  place,  that,  in  a  plane 
surface,  when  a  number  of  small  spaces  are  to  be 
divided  by  partitions,  the  hexagonal  form  is  the  one 
which  comprehends  the   largest  space   compatible 
with  the  extent  of  the  lines  which  inclose  them. 
For  the  equilateral  triangle,  the  square,  and  the  re- 
gular hexagon,  are  the  only  regular  forms  that  ad- 
mit of  being  joined    together  in  the   same   plane 
without  leaving  interstices;  and  the  proportion  of 
the  area  to   the  periphery  in   every   polygon,  in- 
creases as  the  figure  consists  of  a  greater  number  of 
sides,  and  is  therefore  greater  in  the  hexagon  than 
in  any  of  the  other  two.     The  truth  of  this  proposi- 
tion was  perceived  by  Pappus,  and  even  its  app4ica- 
ti<fh  to  the  subject  of  the  honeycomb  was  made  by 
that  ancient  geometrician.     But  the  determination 
of  the  form  and  inclination  that  should  be  given  to 
the  partitions  which  close  the  bottoms  of  the  cells, 
and  which  may  of  course  belong  equally  to  those  on 
both  sides  of  the  comb,  is  a  problem  much   more 
complicated  and  difficult  of  solution.     It  has  exer«- 
cised  the  skill  of  sever  d  modern  mathematicians  of 
great  eminence;   and  has  generally  been  resolved 
by  the  assistance  of  the  infinitesimal  calculus,  or  the 
methods  of  maxima  and  minima.     A  mis$take  has 
sometimes  been  committed  in  supposing  that  the  ca- 
pacity of  the  cells  would  be  affected  by  varying  the 
inclination  of  the  partitions,  whereas,  if  ahstraction 
be  made  of  the  thickness  of  the^e  partitions,  all  the 
apace  which  is  gained  on  the  one  side  must  be  ob- 
tained at  the  expence  of  the  space  on  the  other,  and 
the  sum  total  will  therefore  remain  the  same.     This 
error  has  been  pointed  out  by  Le  Sage  of  Gen  -va, 
and  also  by  others.     The  whole  question,   there- 
fore, resolves  itself  into  that  of  the  form  producing 
the  greatest  saving  of  materials.     Koenig,  the  pupil 
of  the  celebrated    Bemouiili,   calculated   that  the 
angles  of  the  rhombs,  which  should  answer  this  con- 
dition, must  be   lOfil®  se',  and  70°  34'.     Cramer, 
professor  of  mathematics  in  the  University  of  Gene- 
va, has  given  a  very  elegant  demonstration  of  this 
problem,  from  which  it  results  that  the  obtuse'  angle 
of  the  rhomb  must  be  such,  that  its  half  has  for  its 
tangent  the  square  root  of  k>     This  is  the  case  with 
the  angle  S4^  44'  8" ;  the  two  angles  of  the  rhomb 
are  therefore  lOg^^-SS'  1C^  and  709  3V  44".     It  fol- 
lows,  also,  diat  the  two  diagonals  of  this  rhomb  are 
to  one  another  in  the  same  proportion  as  the  side  and 
.diagonal  of  a  square,  that  is,  aa  i  to  1.414218562379 


&c.    It  is  also  another  consequence  from  the  sdroe      Bee 
-   data,  that  the  angles  of  the  trapezia  forming  the  sides 
of  the  hexagonal  prism  adjacent  to  the  rhombs,  are 
precisely  equal  to  those  of  the  rhombs  themselves, 
and  that  the  solid  angle  formed  at  the  apex  of  the 
pyramid,  and  which  is  composed  of  those  equal  ob- 
tuse angles,  is  precisely  equal  to  each  of  the  three 
angles  at  the  base,  which  are  also  formed  of  three 
obtuse  angles.    It  is  alsQ  true  that  these  are  the 
only  angles  which  will  give  this  perfect  equality. 
Maraldi  bad  already  made  the  same  remark;  aiid 
assuming  this  principle  of  the  equality  of  the  angles 
as  the  basis  of  ttiis  reasoning,  had  calculated  them 
on  this  hypothesis,  making  them  109^  28' and  70* 
S%%  which  is  nearly  accurate      To  the  same  au- 
thor we  are  indebted  for  the  comparison  of  the  re- 
sults of  theory  with    fact,  by  the  admeasurement 
of  the  actual  angles  of  the  honeycomb;   these  he 
states  to  be  about   110^  and  70'^,  which  it;  as  near 
an  agreement  with  theory  as  could  well  be  expected. 
Boscovich,  who  has  al^o  given  a  solution  of  the 
same  problem,  conceives  that  the  equality  of  incli- 
.nation  of  the  planes  giveN  greater  facUit}'  to  the  con- 
struction of  the  comb,  and  might,  therefore,  be  a 
motive  of  preference,  independently  of  the  greater 
economy  of  wax.     Maelaurin  has  exercised  his  abi- 
lities in  resolving  this  problem,  and  has  demonstrat- 
ed, by  simple  geometry,  that  the  most  advantageous 
form  is  that  which  results  from  the  supposed  equali- 
ty of  the  three  plane  angles  forming  the  solid  angltt 
at  the  base.     He  estimates  the  saving  of  wax  by 
partitions  so  constructed,  above  wlmt  would  be  re- 
qi'.ired  for  a  flat  partition,  at  one-fourth  of  the  wax* 
which  would  be  wanted  to  complete  the  truncated 
sides  of  the  cells,  so  as  to  form  them  into  rectangles. 
L'Uuilleir,  in  the  Memoirs  of  thle  Berlin  AcatUmy^ 
has  given  a  demonstration  which  is  remarkable  for  its 
simplicity,  and  for  its  involving  none  but  elementary 
propositions ;  he  values  the  economy  of  wax  at  ^ 
of  the  whde  wax  employed.     Le  Sage,  as*  ^pears 
from  the  life  of  that  philosopher  by  Professor  Pre- 
vost,  has  shown  that  this  celel>rated  problem  reduces 
itself  to  the  finding  the  angle  at  which  two  planes 
with  a  given  inclination  (such  as  120^)  can  be  cut 
by  a  third  plane,  so  as  to  make  all  the  angles  result- 
ing from  the  section  equal  to  one  another. 

But  a  more  essential  advantage  than  even  the  eco- 
nomy of  wax  results  from  this  structure,  namely,  tliat 
the  whole  fabric  has  much  greater  strength  than  if  it 
were  composed  of  planes  at  right  angles  to  one  an- 
other ;  and  when  we  consider  the  weight  they  have 
to  support  when  stored  with  honey,  pollen,  and  the 
young  brood,  besides  that  of  the  bees  themselves,  it 
is  evident  that  strength  is  a  material  requisite  in  the 
work. 

It  has  oHen  been  a  subject  of  wonder  how  such 
diroinudve  insects  could  have  adopted  and  adhered 
to  so  regular  a  plan  of  architecture,  and  what  prin- 
ciples can  actuate  so  great  a  multitude  to  co-operate 
by  the  most  effi'ctual  and  systematic  mode  in  its 
completion.  Buffon  has  endeavoured  to  explain  the  Rnfibn*s 
hexagonal  form  by  the  uniform  pressure  of  a  great  '  ^^^57  <>' 
number  of  bees,  all  working  at  the  same  time,  exert-  Ijj^n^f'^ 
ed  equally  in  all  directions  in  a  limited  space ;  and  il«  Cvmb^ 
lustratea  his  theory  by  supposing  ^  number  of  similar 

11 


BEE. 


225 


Boe.  cr^hdm  compressed  together,  and  taking  the  form  of 
^•^^^^^^^ hexagonal  prisms  by  tlie  uniiorm  expansion  of  each. 
The  analogy  of  tht*  forms  produced  by  the  law  of 
crystallization, — of  the  figures  assumed  by  various 
parts  in  the  animal  and  vegetable  world,  such  as  the 
skin  of  the  bat,  the  inner  coat  of  the  second  stomach 
of  ruminant  quadrupeds, — is  also  adduced  by  this  cap- 
tivating, but  superficial  writer,  in  support  of  his  ar- 
gument. However  plausible  this  theory  may  at  first 
sight  appear,  it  will  not  stand  the  test  of  a  more  se- 
rious examination.  The  explanation  he  has  attempt- 
ed applies  no  farther  than  to  the  inclination  of  the 
sides  of  the  cells ;  but  he  did  not  take  into  account, 
perhaps  from  not  having  studied  the  subject  mathe- 
matically, the  inclinations  and  forms  of  the  planes 
which  close  each  cell,  and  so  curiously  conspire  on 
both  sides  to  serve  a  similar  office,  whUe  they  at  the 
same  time  accurately  fulfil  a  refined  geometrical  con- 
dition. But  it  is  sufficient  confutation  of  the  whole 
theory  to  show,  that  it  is  directly  at  variance  with 
the  actual  process  employed  by  the  insects  in  the 
construction  of  their  combs. 
Mode  of  ^^  might  be  supitosed  that  bees  had  been  provided 
th«*ir  Con-  by  nature  with  instruments  for  building  of  a  form 
•UnctioD.  somewhat  analogous  to  the  angles  of  the  ceils ;  but  in 
no  part,  either  of  the  teeth,  antennas,  or  feet,  can 
any  such  correspondence  be  traced.  Their  shape  in 
no  respect  answers  to  that  of  the  rhombs,  which  are 
constructed  by  their  means,  any  more  than  tlie  chisel 
of  the  sculptor  resembles  the  statue  which  it  has 
carved.  The  shape  of  the  head  is,  indeed,  triangu- 
lar, but  its  three  angles  are  acute,  and  different  from 
that  of  the  planes  of  the  cells.  The  form  of  the 
plates  of  wax,  as  they  are  moulded  in  the  pouches 
into  which  this  substance  is  secreted,  is  an  irregular 
pentagon,  in  no  respect  affording  a  model  for  any  of 
the  parts  which  compose  the  honeycomb.  Hunter, 
observing  that  the  thickness  of  the  partition  was 
nearly  equal  to  that  of  the  scale  of  wax,  thought  that 
the  bees  apply  these  scales  immediately  to  the  forma- 
tion of  the  partition,  by  merely  cementing  them  to- 
gether. Ueaunmr,  notwithstanding  the  use  of  glass 
hives,  had  not  been  able  to  discover  the  mystery  of 
their  process  of  architecture ;  but  inferred,  from  what 
he  saw,  that  the  wax  was  rejected  from  the  stomach 
in  the  form  of  a  white  frothy  liquor.  No  naturalist, 
indeed,  prior  to  Huber,  had  been  able  to  follow  these ' 
insects  in  then*  labours,  on  account  of  their  crowding 
together  in  a  thick  mass  while  thi.y  are  building ; 
but  t)ie  expedients  resorted  to  by  that  ingenious  phi- 
losopher have  unfolded  the  whole  process,  which  he 
has  given  with  great  detail  in  the  second  volume  of 
liis  Observations  sur  les  AbeiUes.  Huber  witnessed 
the  whole  of  their  actions,  and  saw  that  each  bee 
drew  out,  with  its  hind  feet,  one  of  the  plates  of  wax 
fVocn  under  the  scales  where  it  was  lodged,  and,  carry«> 
ing  it  to  the  mouth  in  a  vertical  position,  turned  it 
round,  so  that  every  part  of  its  edge  was  made  to 
pass  in  succession  under  the  cutting  edge  of  the  jaws ; 
it  was  thus  soon  divided'  into  very  small  fragments, 
while  at  the  same  tme  a  frothy  liquor  was  poured 
upon  il  from  the  tongue,  so  as  to  form  it  into  a  per- 
fectly plastic  mass,  lliis  liquor  gave  the  irax  a 
whiteness  and  opacity  which  it  did  not  possess  origi- 
aaliy>  and  rendered  it  at  the  same  time  tenacious  imd 


ductile.    A  quantity  of  wax  thus  prepared  for  use  is  ^  j^ 
accumulated,  and  applied  to  further  the  work  in  the  ^ 

manner  we  are  presently  to  describe. 

But,  in  considering  the  process  by  which  the  comb 
is  formed,  a  circumstance  should  be  pointed  out^ 
which  seems  not  to  have  been  particularly  noticed  by 
any  author  except  Huber ;  and  yet  it  is  one  of  essen* 
tial  importance  in  studying  their  process  of  architec* 
ture,-— it  is,  that  the  first  row  of  cells,  on  either  side, 
are  of  a  form  very  different  from  that  of  the  subse* 
quent  towi|.  As  they  take  their  origin  from  a  plane 
surface,  two  of  the  sides  necessary  to  complete  the 
hexagon  are  cut  off  by  this  plane,  so  that  the  gene- 
ral form  of  the  orifice  is  pentagonal ;  and  the  bot- 
tom of  the  cells  on  one  side  are  composed  of  t^o 
equal  rhombs  only,  and,  on  the  other  side,  of  two 
trapezoidal  planes,  with  one  rhomb.  Such  a  modifi- 
cation of  shape  was  necessary,  in  order  to  prepare 
the  way  for  the  regularly  formed  cells  which  were  to 
follow. 

The  foundations  of  the  combs  are  laid  by  the  beea 
raising  a  solid  block  or  plate  of  wax,  of  a  semicircu- 
lar form.  In  this  they  scoop  out  a  small  vertical 
channel,  of  the  size  of  an  ordinary  cell.  The  sides 
of  this  channel  are  then  strengthened  by  additions 
of  wax.  On  the  opposite  side,  two' other  channels 
are  formed,  one  on  each  side  of  the  plane  opposite 
to  the  former  channel.  The  extremities  of  these 
channels,  which  at  first  present  a  curved  outline,  are 
then  fashioned  into  straight  walls,  forming  an  angle 
at  each  vertex.  The  bottom  of  each  cell  being  thus 
sketched  out,  the  design  is  completed  by  raising  waUs 
round  the  sides.  Difierent  bees  generally  work  on 
the  opposite  sides  at  the  same  time,  and  appear  to 
have  some  perception  of  the  thickness  of  the  partitions, 
and  of  the  situation  of  the  opposite  walls,  in  which  they 
are  perhaps  guided  by  slight  prominences,  occasioned 
by  the  depressions  which  correspond  to  them  on  the 
other  side ;  and  they  scrape  off  the  wax  in  those 
places  where  its  thickness  is  greatest ;  that  is,  where 
the  bees  on  the  other  side  had  accumulated  mate- 
rials. In  this  way,  ^en,  in  constructing  the  succes- 
sive rows,  the  axis  of  each  cell  will  be  found  to  oc- 
cupy the  most  retiring  parts  of  the  partition,  and 
will  be  opposite  to  the  junction  of  three  of  tlie  op- 
posite cells. 

Soon  afler  the  bees  have  completed  the  founda- 
tions, and  constructed  a  few  of  the  cells  of  the  cen- 
tral comb,  they  begin  two  others,  one  on  each  side, 
at  the  proper  distance,  and  in  this  manner  continue 
to  form  others  in  succession,  in  proportion  as  the  for- 
mer are  advanced.  Their  object,  at  first,  seems  to 
be,  to  extend  the  suHace  of  the  work,  so  as  to  ad- 
mit of  the  greatest  posHible  number  of  workers  being 
employed  at  one  and  the  same  time.  In  this  way, 
then,  the  work  proceeds  from  all  points  at  once,  new 
cells  being  begun  before  the  former  are  completed, 
se  that  the  whole  comb,  while  it  is  in  progress  of 
construction,  has  a  semi-lenticidar  shape,  broader  at 
the  top,  and  tapering  below  and  towards  the  sides. 
It  extends  downwards,  however,  more  rapidly  than 
in  any  other  direction,  and  its  suifaces  do  not  be- 
come parallel  to  each  other,  till  tiie  last  stage  of  the 
birilding  process.  When  this  is  completed,  ^e  whole 
is  fortber  strengthened  by  an  additsooal  coating 
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of  propolis,  round  die  margin  of  all  the  cells ;  and 
the  junctions  of  every  plane,  both  of  the  sides 
and  bottoms  of  the  cells,  are  also  soldered  together 
by  a  lining  of  the  same  substance.  The  edges  of  the 
combs  are  also  secured  in  their  situations  by  being 
glued  to  the  side  of  the  hive,  and  supported  by  fresh 
abutments  of  propolis.  Sometimes  a  mixture  of  wax 
and  propolis,  manufactured  by  the  bees  themselves, 
is  employed  as  the  cementing  material.  The  first 
coating  of  this  compound  substance  is  denominated 
Commosis  by  Pliny,  and  described  as  having  a  bitter 
taste;  the  second,  or  the  Pissoceros  of  the  same 
author,  is  stated  to  be  of  a  thinner  consistence,  and 
more  adhesive  than  the  former;  while  the  third  sub- 
stance or  propolis  is  completely  solid. 

The  cells  recently  constructed  are  perfectly 
white,  but  in  a  short  time  they  are  found  of  a  yellow 
Unt,  which  becomes  gradually  deeper,  and  when 
very  uicient  gives  them  a  dark  brown  cast.  It  is 
therefore  easy  to  distinguish  in  a  hive  the  successive 
periods  of  formation  of  different  portions  of  the 
combs.  From  the  reseai!bhes  of  Huber,  it  appears, 
that  these  variations  of  colour  are  not  owing  to  any 
changes  in  the  wax  itself,  but  to  additional  coatings 
of  a  peculiar  varnish,  consisting  of  propolis  and  a 
colouring  matter.  The  latter  differs  materially  from 
propolis,  being  wholly  insoluble  in  alcohol.  It  loses 
its  colour  by  the  action  of  nitric  acid,  or  the  lig;ht 
of  the  sun.  Its  origin  has  not  yet  been  discovered ; 
nor  has  the  mode  in  which  it  is  applied  been  clearly 
made  out;  although  Huber  presumes,  from  his  ob- 
,  servations,  that  Uiey  spread  it  by  means  of  their 
mandibles,  which  he  has  seen  them  rub  against  the 
sides  of  the  cells,  while  they  acquired  a  yellow  co- 
lour from  the  operation. 

Such  is  the  general  outline  of  the  architectural 
labours  of  the  bee.  A  number  of  modifications  are 
however  met  with,  adapting  them  to  various  pur- 
poses and  to  new  circumstances.  The  cells  are  re- 
quired to  be  of  different  sizes  for  the  reception 
of  different  sorts  of  eggs  and  larvae.  The  smallest, 
which  are  also  the  most  numerous,  are  appropriated 
to  the  eggs  of  the  working-bees ;  a  larger  sort  re- 
ceive those  of  the  males ;  and  a  small  number  of 
very  large  cells  are  destined  for  the  education 
of  the  young  queens,  and  are'  therefore  called 
royal  cells.  The  first  set  are  generally,  5^  lines  in 
depth,  and  2^  in  diameter ;  the  second  are  from  7 
to  7i  li«ies  in  <lepth,  and  Sfths  in  diameter ;  while 
the  royal  cells  are  above  one  inch  deep,  one- third  of 
an  inch  wide,  and  their  walls  about  one-eighth  of  an 
inch  in  thickness.  Other  cells,  again,  are  set  apart 
as  magazines  of  honey,  or  of  pollen ;  they  are  made 
twice  as  deep  as  the  common  cells,  and  their  axes 
are  inclined  to  the  horizon,  so  that  their  mouths  are 
in  the  hiehest  part,  and  their  liquid  contents  may  be 
more  easily  retained.  When  these  are  filled,  they 
are  closed  up  by  the  bees  with  a  wall  of  wax,  and 
opened  only  when  necessity  requires. 

The  regularly  of  the  cells  is  oflen  disturbed  in 
consequence  of  the  admixture  of  rows  of  larger 
cells  with  those  of  smaller  dimensions ;  but  the  py- 
ramidal partitions  are  adapted  by  successive  grada- 
tions to  these  changes;  so  that  in  many  rows  of 
what  may  be  called  cells  of  transition,  the  bottom 
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presents  four  planes  instead  of  three,  two  being  tra-       S««* 
peziums,   and   the   other   two   irregular  hexagons.  ^"^"V^ 
These    irregularities  are  met  with  chiefly  in    the 
'Combs  most  distant  from  the  central  one.     When  an 
abundant  supply  of  honey  induces  them  to  lay  up  a 
large  quantity  in  store,  they  build  up  for  this  pur- 
pose the  walls  of  common  cells  so  as  to  give  them  a 
greater  depth.     The  royal  ceils  are   often  raised 
from  the  ruins  of  a  number  of  other  cells,  which  are 
destroyed  to  make  room  for  them ;  they  are  usually    ~ 
built  on  the  edge  of  some  of  the  shorter  combs,  and 
often  in  the  very  centre  of  the  hive.  Sometimes  there 
are  but  three  or  four  of  them ;  at  other  times  eleven, 
or  even  fourteen,  have  been  counted  in  the  same 
hive.     They  are  formed  of  a  mixture  of  propolis  and 
wax  ;  their  form  is  oblong,  resembling   that  of  a 
pear ;  their  position  is  always  vertical,  so  that  when 
they  arise  from  amidst  other  cells,  they  are  placed 
against  the  mouths  of  those  cells,  and  project  be- 
yond the  common  surface  of  the  comb.     They  are 
perfectly  sthooth  on  the  inner  surface ;  while  their 
outer  side  is  covered  with  a  kind  of  hexagonal  fret- 
Work,  as  if  they  were  intended  for  the  foundation  of 
regular  cells. 

As  soon  as  a  sufficient  number  of  cells  have  been  DepoiBen 
constructed,  the  queen  begins  to  deposit  her  eggs,  of  Ibe  E^^ 
In  those  that  have  been  impregnated  the  preceding 
year,  the  oviducts  begin  to  swell  early  in  the  spring, 
so  that  by  the  month  of  March  they  are  ready  to 
come  forth.  The  queen-bee  is,  therefore,  the  ear- 
liest breeder  of  any  insect  we  are  acquainted  with. 
But  the  young  queens  are  capable  of  lading  eggs 
thirty-six  hours  after  impregnation.  It  appears  to 
be  now  well  ascertained  by  the  experiments  of  Hu- 
ber, that  she  is  aware  of  the  nature  or  the  eggs  she 
is  laying,  and  deposits  each  in  the  kind  of  cell  adapt- 
ed to  receive  it.  She  may  be  se^  examining  atten* 
tively  the  capacity  of  the  cell  before  laying  her  egg. 
She  passes  thus  from  one  cell  to  another,  allowing 
herself  hardly  any  interval  of  repose.  Shie  commonly 
lays  two  hundred  eggs  in  a  day ;  but  if  the  weather 
be  warm,  and  vegetation  luxuriant,  she  will  lay  a 
much  greater  nutnber.  The  cold  of  autumn  sus- 
pends this  process.  The  eggs  first  produced  are 
those  of  labourers,  and  their  deposition  continues  for 
ten  or  twelve  days,  during  which  interval,  the  work- 
ing-bees are  busUy  employed  in  constructing  the 
larger  cells.  The^queen  next  acquires  a  considera- 
ble increase  of  size,  so  as  to  walk  with  difficulty. 
She  then  lays  male  eggs  in  the  large  cells,  daring  a 
period  of  from  sixteen  to  twenty-four  days.  Thej 
are  less  numerous  than  the  former  eggs,  in  the  pro- 
portion of  one  to  thirty. 

These  industrious  insects  now  set  about  conStruct* 
ing  royal  cells ;  and  the  queen-bee,  haVing  finished 
her  deposition  of  male  eggs,  begins  again  to  lay  those 
of  the  common  bees ;  and  finding  royal  cells  open  for 
their  reception,  deposits  a  single  egg  in  each,  but 
only  at  intervals  of  one  or  two  days ;  the  common 
cells  receiving  those  laid  in  the  meantime.  When 
the  hive  is  not  sufficiently  numerous,  or  the  season 
has  been  unproductive,  no  royal  ceUs  are  formed ; 
and  the  education  of  a  queen  is  not  attempted. 

As  soon  as  the  eggs  are  deposited,  the  bees  eager*  Noorisb- 
]y  seek  for  that  species  of  nourishment  on  which  the  "'^^  ^  ^ 
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Bee.      larva  is  to  be  fed*  This  consists  of  pollen,  with  a  pro* 
portion  of  honey  and  of  water,  which  is  partly  di- 
gested in  the  stomachs  of  the  nursing  bees,  and  which 
is  made  to  vary  in  its  qualities  according  to  the  age 
of  the  young.     Pollen  is  afforded  by  flowers  in  the 
spring  in  such  abundance  that  the  bees  of  a  single 
hive  will  oflen  carry  home  above  a  pound  of  this 
substance  in  one  day.     The  eges  of  bees  are  of  a 
lengthened  oval  shape,  with  a  slight  curvature,  and 
of  a  bluish  white  colour.     They  are  hatched  without 
requiring  any  particular  attention  on  the  part  of  the 
bees,  except  that  of  keeping  up  a  proper  tempera- 
ture ;  in  which  case,  three  days  are  sufficient  for  the 
exclusion  of  the  larva.     The  larva  has  the  appear- 
ance of  a  small  white  worm  without  feet,  which  re- 
mains generally  coiled  up  at  the  bottom  of  the  Qi^ll. 
The  nursing  bees  feed  it  with  great  assiduity,  with 
the   kind   of  jelly  above  described,  and  in  every 
respect  exhibit  the  greatest  attachment  for  them. 
Mr  Hunter  savs  that  a  young  bee-maggot  might 
easily  be  brought  up  by  any  person  who  would  be 
attentive  to  feed  it.    It  may  be  seen  opening  its  two 
lateral  pincers  to  receive  the  food,  and  then  swallow- 
ing it.     As  it  grows  up,  it  casts  its  cuticle,  like  the 
larvae  of  other  insects.     In  the  course  of  five  or  six 
days,  it  has  attained  its  full  size,  and  nearly  fills  the 
cell  in  which  it  is  lodged :  it  now  ceases  to  eat,  and 
the  bees  close  up  its  cell  with  a  covering  of  wax,  or 
rather  consisting  of  a  mixture  of  wax  and  propolis, 
which  they  possess  the  art  of  amalgamating  together. 
During  the  next  thirty^six  hours,  the  larva  is  en- 
gaged in  spinning  its  cocoon  ;  and  in  three  days  more, 
it  i»  converted  into  the  state  of  pupa  or  chrysalis. 
In  this  state  it  is  perfectly  white,  and  every  part  of 
the  future  bee  may  be  distinguished  through  ita 
transparent  covering.    In  the  course  of  a  week,  it 
tears  asunder  its  investing  membrane,  makes  its  way 
through  the  outer  wall  of  its  prison,  and  emerges  in 
its  perfect  form.     Reckoning  from,  the  time  that 
the  egg  is  laid,  it  is  only  on  the  twentieth  day  of  its 
existence  that  this 'last  metamorphosis  is  completed. 
No  sooner  has  it  thus  emancipated  itself,  than  its 
guardians  assemble  round  it,   caress  it  with  their 
tongues,  and  supply  it  plentifully  with  food.    They 
dean  out  the  cell  which  it  had  been  occupying, 
leaving  untouched,  however,  the  greater  part  of  the 
web,  which  thus  serves  to  bind  together  still  more 
firmly  the  sides  of  the  comb.    The  colour  of  the 
bee,  when  it  quits  the  cell,  is  a  light  grey ;  it  re- 
quires two  days  before  it  can  attain  sufficient  strength 
for  flying.    The  metamorphoses  of  the  male-bee 
follow  the  same  progress,  but  require  a  few  days 
longer  for  their  completion,  occupying  about  twenty- 
four  days  from  the  time  of  the  egg  being  laid,  to  the 
attainment  of  the  perfect  state. 
Process  of       jjje  eggg  deposited  in  the  royal  cells  are  precisely 
Qa^B^  similar  to  those  of  the  working-bees,  and  might  be 
'substituted  the  one  for  the  other.     The  larva  arises 
from  it  precisely  in  the  same  manner,  and  does  not 
differ  from  the  larva  of  the  workers.     But  the  atten- 
tion of  the  nursing  bees  is  more  incessantly  bestow- 
ed on  them ;  they  are  sup^^ed  with  a  peculiar  kind 
of  food,  which  spears  to  be  more  stimulating  than 
that  of  ordinary  bees.     It  has  not  the  same  mawkish 
taste,  and  is  evidently  acescent«    It  is  furnished  to 
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the  royal  larva  in  greater  quantities  than  it  can  con-  ^  ^ce 
sume,  so  that  a  portion  always  remains  behind  in  the  * 
cell,  after  their  transformation.  The  growth  of  the 
larva,  and  the  deveTopment  of  all  its  organs,  are  very 
much  accelerated  by  this  treatment ;  so  that  in  five 
days,  it  is  prepared  to  spin  its  web ;  and  the  bees 
enclose  it  by  building  up  a  wall  at  the  mouth  of  its 
cell.  The  web  is  completed  in  twenty-four  hours ; 
two  days  and  a  half  are  consumed  in  a  state  of  in- 
action, and  then  the  larva  transforms  itself  into  a 
pupa.  It  remains  between  four  and  five  days  in  this 
state ;  and  thus,  on  the  sixteenth  day  ailer  the  egg 
has  been  laid,  it  has  produced  the  perfect  insect. 
When  this  change  is  about  to  take  place,  the  bees 
gnaw  away  part  of  the  wax  covering  of  the  cell,  till 
at  last  it  becomes  pellucid  from  its  extreme  thinness. 
This  must  not  only  facilitate  the  exit  of  the  fly,  but 
may  possibly  be  useful  in  permitting  the  evaporation 
of  the  superabundant  fluids. 

But  the  queen-bee,  although  perfectly  formed,  is  ?^^S**'^  ^^ 
not  always  at  liberty  to  come  out  of  her  prison ;  for  ™^"^^™' 
if  the  queen  mother  be  still  in  the  hive,  waiting  a 
favourable  state  of  the  weather  to  conduct  another 
swarm,  the  bees  do  not  suffer  the  young  queens  to  * 

stir  out,  they  even  strengthen  the  covering  of  the 
cell  by  an  additional  coating  of  wax,  pejorating 
it  with  a  small  hole,  through  which  the  prisoner  can 
thrust  out  its  trunk,  in  order  to  be  fed  by  those  who 
ffuard  it.     The  royal  prisoners  continually  utter  a 
Kind  of  plaintive  song,  the  modulations  of  which  are 
said  to  vary.   One  consequence  of  their  detention  is, 
that  they  are  capable  of  flying  as  soon  as  they  are 
set  at  liberty.    But  the  motive  of  this  proceeding, 
on  the  part  of  the  bees  who  guard  them,  is  to  be 
found  in  the  implacable  hatred  which  the  old  queen 
bears  against  all  those  of  her  own  sex,  and  which 
impels  her  to  destroy  without  mercy  iJl  the  young 
queens  that  come  within  her  re^ch.    The  working 
bees  are,  on  this  account,  very  solicitous  to  prevent 
her  even  approaching  the  royal  cells,  while  there  is 
any  prospect  of  a  swarm  being  about  to  take  place. 
They  establish  themselves  as  a  guard  around  these 
cells,  and,  forgetting  tlieir  allegiance  on  this  occa- 
sion, actually  beat  her  off  as  oflen  as  she  endeavours 
to*  come  near  them.    If,  on  the  other  hand,  the 
swarming  season  is  over,  or  circumstances  prevent 
any  farther  swarms  from  being  sent  off,  the  bees  do 
not  interpose  any  obstacle  to  the  fury  of  the  old 
queen,  who  immediately  begins  the  work  of  destruc- 
tion, transfixing  with  her  sting,  one  afVer  the  other, 
the  whole  of  the  royal  brood,  while  they  are  yet 
confined  in  their  cells.    It  is  observed  by  Huber, 
that  the  royal  larvae  construct  only  imperfect  co- 
coons, open  behind,  and  enveloping  only  the  head, 
thorax,  and  first  ring  of  the  abdomen;  and  con- 
ceives that  the  intention  of  nature  in  this  apparent 
imperfection,  is  that  they  may  be  exposed  ta  the 
mortal  sting  of  the  queen,  to  whom  they  may  be 
given  up  as  a  sacrifice. 

When  the  old  queen  has  taken  her  departure  * 
along*  with  the  first  swarm,  the  young  queens  are  li- 
berated in  succession,  at  intervals  of  a  few  days,  in  < 
order  to  prevent  their  attacking  «nd  destroying  one  • 
anotlier,  which  would  be  the  infallible  consequence 
of  their  meeting.     This ,  exterminating  warfare  is 
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prevented  by  the  vigilance  of  the  bees  who  guard 
them,  so  long  as  new  swarms  are  expected  to  take 
place.  When  a  young  queen  is  liberated,  she  is, 
like  others  of  her  sex,  anxious  to  get  rid  of  her 
rivals,  and  even  at  that  early  age  se^eks  to  destroy 
her  sisters,  who  are  still  confined  in  the  other  royal 
cells ;  but  as  often  as  she  approaches  them  she  is 
bit,  pulled  and  chased  without  ceremony  by  the  cen- 
tinels.  But  when  the  season  is  too  far  advanced  for 
swarming,  or  when  the  hive  is  too  much  exhausted 
in  its  population  by  the  swarms  that  have  already 
been  sent  off,  they  no  longer  interfere  in  preserving 
peace,  and  the  first  that  acquires  her  liberty  pro* 
ceeds  to  the  massacre  of  all  her  rivals.  If  two  or 
more  queens  should  happen  to  issue  out  at  the  same 
moment,  they  mutually  seek  each  other,  and  fight 
till  one  is  killed;  and  the  survivor  is  immediately 
received  as  the  sovereign  of  the  hive.  The  bees,  far 
from  seeking  to  prevent  these  battles,  appear  to  ex- 
cite the  combiatants  against  each  other,  surrounding 
and  bringing  them  back  to  the  charge  when  dispos* 
ed  to  recede  from  each  other ;  but  when  either  of 
the  queens  shows  a  disposition  to  approach  her  anta^ 
gonist,  all  the  bees  forming  the  clusters  instantly 
give  way  to  allow  her  full  liberty  for  the  attack. 
The  first  use  which  the  conquering  queen  makes  of 
her  victory  is  to  secure  herself  against  fresh  dangers 
by  destroying  all  her  future  rivals  in  the  royal  cells ; 
while  the  other  bees,  who  are  spectators  of  the  car- 
nage, share  in  the  spoil,  greedily  devouring  any  food 
which  may  be  found  at  the  bottom  of  the  cells,  and 
even  sucking  the  fluid  from  the  abdomen  of  the 
pupae  before  they  toss  out  the  carcasses. 

The  impregnation  of  the  queen-bee  was  formerly 
involved  in  the  deepest  obscurity,  and  has  given  rise 
to  a  multitude  of  very  fanciful  opinions.     Some  have 
denied  that  any  intercourse  with  the  male  was  ne- 
cessary for  the  fecundation  of  the  eggs.    Swammer- 
dam  supposed  that  the  mere  effluvia  proceeding 
from  the  males,  where  they  were  collected  in  clus- 
ters, was  sufficiently  active  to  produce  this  effect,  by 
penetrating  the  body  of  the  female.     Huber  proved, 
by  a  decisive  experiment » that  no  such  consequence 
resulted  from  these  effluvia.    Maraldi  imagined  that 
the  eggs  were  fecundated  by  the  drones,  after  being 
deposited  in  the  cells,  in  the  same  way  that  the 
spawn  of  fishes  is  rendered  prolific  by  the  milters. 
Mr  Debraw  of  Cambridge,  in  a  paper  published  in 
the  Philosophical  Transactions,  of  which  an  account 
is  given  under  the  article  Bee,  in  the  Encyclopcedia^ 
fancied  that  he  had  seen  the  milt-like  fluid  in  the 
cells.   But  this  appearance  has  been  shown  by  Huber 
to  be  a  mere  optical  illusion,  arising  from  the  re- 
flection of  light  at  the  bottom  of  the  cell.    When 
the  males  are  excluded  from  the  hive,  the  queen  is 
as  fertile,  and  the  eggs  as  prolific,  as  when  tihey  are 
present.  Hattorff  supposed  that  the  queen  is  capable 
of  impregnating  herself;  an  opinion  which  was  sup- 
ported by  Schirach  and  Wilhelmi,   and  was  even 
favourably  received  by  Bonnet,  as  it  in  some  mea- 
sure accorded  with  his  discoveries  respecting  the 
Aphis,  of  which  our  readers  will  find  an  account 
in  the  article  Aphis.    (See  Encyclopaedia.)    Lin- 
nseus  was  of  opinion  that  an  actual  union  between 
the  sexes  took  place^  and  Reaumur  fancied  that  he 


had  seen  this  happen  within  the  hive.  There  is.  Bee. 
however,  great  reason  to  think  that  he  was  mistaken.  ^^%^ 
Huber  has  clearly  proved  that  the  queens  are  never 
impregnated  as  long  as  they  remain  in  the  interior 
of  the  hive ;  and,  if  confined  within  it»  continue 
barren,  though  surrounded  by  males.  It  is  only 
during  her  flight,  at  a  considerable  height  in  the  air, 
that  the  male  has  complete  access  to  her  so  as  to 
effect  the  impregnation.  In  half  an  hour  the  queen* 
bee  returns  to  the  hive  with  unequivocal  proofs  of 
the  intercourse  that  Jias  taken  place,  for  she  has  in 
fact  robbed  the  drone  of  the  organs  concerned  in 
this  operation ;  and  the  drone,  thus  mutilated,  is  lefl 
to  perish  on  the  ground.  From  its  being  necessary 
that  the  queen  should  fly  to  a  distance  in  order  to 
be  impregnated,  Huber  infers  Uie  necessity  of  a 
great  number  of  drones  being  attached  to  the  hive, 
that  there  may  be  a  sufficient  chance  of  her  meeting 
one  of  them  during  her  aerial  excursion. 

We  are  now  to  direct  our  attention  to  the  migra-  PMnmui 
tions  of  bees,  by  which  new  colonies,  similar  to  that  for  Swun. 
which  had  originally  peopled  the  parent  hive,  are°V* 
founded.    The  final  causes  of  this  phenomenon  are 
sufficiently  obvious ;  but  it  does  not  so  clearly  ap- 
pear to  what  circumstances  it  is  immediately  owing. 
The  increasing  population  of  a  hive  probably  occa- 
sions inconvenience  from  the  want  of  room,  the  in- 
crease of  heat,  and  the  greater  vitiation  of  the  air; 
inconveniences  which  become  still  more  serious  as 
the  summer  advances.    The  spring  is  accordingly 
the  commencement  of  the  swarming  season;  no 
swarm,  indeed,  will  ever  take  place  while  the  weather 
is  cold,  nor  until  the  hive  is  well-stocked  with  eggs 
of  every  kind.    The  queen-bee,  in  consequence  of 
the  great  number  of  eggs  she  has  been  laying,  \%  now 
reduced  to  a  more  slender  shape,  and  is  well  fitted 
for  flight.     Her  aversion  for  the  royal  brood,  which 
she  seems  to  foresee  will  in  no  long  time  become  able 
to  dispute  the  throne  with  her,  and  the  vain  attempts 
she  makes  to  destroy  them  in  the  cradle,  in  which 
she  is  invariably  repelled  by  the  bees  who  guard 
them,  produce  in  her  a  constant  restlessness  and  agi- 
tation, which,  as  Huber  represents  it,  rises  to  a  de- 
gree  of   delirium.      This  frenzy,    from   whatever 
cause  it  may  originate,   is  communicated  to  the 
workers ;  they  may  be  seen  hurrying  to  and  fro  in 
the  combs,  with  evident  marks  of  impatience ;  the 
heat  of  the  hive  is  increased  by  their  tumultuoof 
movements ;  it  sometimes  rises  suddenly,  on  these 
occasions,  from  92^  to  above  104^.    A  general  buzz 
is  heard  throughout  the  hive.     This  state  recurs 
from  time  to  time,  for  some  days  before  the  swarm 
is  actually  on  the  wing;  and  the  interval  is  oc- 
cupied in  making  preparations  for  the  approach- 
ing expedition.     Provisions  are  collected  in  greater 
quantity  by  the  workingf-bees.     Mr  Hunter  killed 
several  of  those  that  came* away,  and  found  their 
crops  full,  while  those  that  remained  in  the  hive  had 
their  crops  not  near  so  full.     Scouts  are  sent  out  to 
look  for  a  proper  habitation.     Mr  Knight,  in  the 
Philosophical  Transactions^  gives  us  a  curious  ac- 
count of  his  observations  on .  their  numoeuvres  in 
this  respect.     In  the  cavity  of  a  hollow  tree,  which, 
by  the  application  of  a  board,  had  been  fitted  up 
for  the  reception  of  the  swanns,  he  constantly  ob- 
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Becb  served  "  that,  about  fourteen  days  previous  to  their 
•^^y^^  arrival,  a  small  number  of  bees,  varying  from  twenty 
to  fifty,  were  every  day  employed  in  examining, 
and  apparently  in  keeping  possession  of  tlie  cavity ; 
for  if  molested,  they  showed  evident  signs  of  displea- 
sure, though  they  never  employed  their  stings  in 
defending  dieir  proposed  habitation.  Their  exami- 
nation was  not  confined  to  the  cavity,  but  extended 
to  the  external  parts  of  the  tree  above  ^  and  every 
dead  knot  particularly  arrested  their  attention,  as  if 
they  had  been  apprehensive  of  being  injured  by 
moisture,  which  this  might  admit  into  the  cavity 
below ;  and  they  apparently  did  not  leave  any  part 
of  the  bark  near  the  cavity  unexamined.  A  part 
of  the  colony,  which  purposed  to  emigrate,  appeared 
in  this  case  to  have  been  delegated  to  search  for  a 
proper  habitation ;  and  the  individual  who  succeed* 
ed  must  have  apparently  had  some  means  of  convey- 
ing information  of  his  success  to  others ;  for  it  can- 
not be  supposed  that  fifty  bees  should  each  accident- 
ally  meet  at,  and  fix  upon  the  same  cavity,  at  a 
mile  distant  from  their  hive,  which  Mr  Knight  has 
frequently  observed  them  to  do,  in  a  wood  where 
several  trees  were  adapted  for  their  reception ;  and, 
indeed,  he  observed,  that  they  almost  uniformly  se- 
lected that  cavity,  which  he  himself  thought  was  the 
beat  adapted  to  their  use.  It  not  unfrequendy  hap* 
pened,  that  swarms  of  his  own  bees  took  possession 
of  these  cavities,  and  such  swarms  were  in  several 
instances  followed  froni  his  garden  to  the  trees ;  and 
they  were  observed  to  deviate  very  little  from  the 
direct  line  between  the  one  point  and  the  other, 
^  which  seems  to  indicate  that  those  bees,  who  had 
formerly  acted  as  purveyors,  now  became  guides.'' 
BMtaie  On  tne  day  on  which  the  swarm  quits  the  hive, 
«f  OS  few  of  the  workers  roam  to  any  distance,  but  seve» 
SniB.  1^  ^^  g^n  performing  circles  in  the  air  round  the 
hive*  The  noise  is  on  a  sudden  hushed ;  and  all  the 
bees  enter  the  hive;  this  silence  announces  their 
immediate  departure.  A  few  workers  appear  at 
the  door,  turn  towards  the  hive,  and  striking  with 
their  wings,  give,  as  4t  were,  the  signal  for  flight. 
All  those  who  are  to  accompany  the  expedition  rush 
towards  the  door,  and  issue  forth  with  wonderful  rapi- 
dity, rising  in  the  air  and  hovering  for  sometime,  as  if 
in  order  to  wait  for  the  assemblage  of  the  whole  troop. 
Then,  following  the  motions  of  the  queen,  they  settle 
wherever  she  alights,  forming  a  dense  cluster  around 
her.  Sometimes,  from  weakness,  or  other  cause, 
she  returns  back  to  the  hive,  and  is  immediately  at- 
tended thither  by  the  rest.  But  if  the  weather  be 
fine,  the  expedition  is  only  deferred  for  one  or  two 
days,  and  again  takes  its'  departure.  If  their  return 
be  owing  to  the  loss  of  their  queen,  they  remain  a 
fortnight  or  longer  before  the  attempt  to  migrate  is 
renewed,  and  then  the  swarm  is  much  larger  than 
before,  which  renders  it  probable  that  they  have 
waited  for  the  queen  that  was  to  go  off  with  the 
next  swarm.  Sometimes  when  every  thing  indicates 
an  approaching  emigration,  the  passage  of  a  cloud 
across  the  sun  will  suspend  all  their  operations,  and 
^e  previous  bustle  gives  place  to  a  state  of  perfect 
calm.  But,  if  the  day  be  not  far  advanced,  the 
breaking  out  of  sunshine  will  renew  the  commotion^ 
and  determine  the  moment  of  actual  fii^t. 


The  swarm  having  rested  for  some  time  on  the  Bee. 
first  landing-place,  and  collected  the  whole  of  its 
numbers,  soars  again  in  the  air,  keeping  in  a  close 
phalanx,  and  directing  its  course  with  great  velocity 
to  the  spot  which  their  guides  had  selected  ;  giving 
out,  at  the  same  time,  a  loud  and  acute  toned  hum 
by  the  action  of  their  wings. 

The  parent  hive,  thus  deserted  by  its  queen  and  Succession 
a  large  proportion  of  its  inhabitants,  is  busily  occu-'"^^*'*™"*' 
pied  in  repairing  its  loss.  The  bees  which  remain 
quietly  pursue  their  labours ;  the  young  brood,  soon 
arriving  at  maturity,  quickly  fill  up  every  deficiency ; 
and  young  queens,  being  mlowed  their  liberty,  one 
afler  the  other,  conduct  in  their  turns  new  swarms, 
in  the  same  manner  as  the  first.  The  second  swarm 
is  not  sent  off  till  after  the  space  of  from  five  to  ten 
days  afler  the  first.  The  following  swarms  succeed 
quicker  to  each  other,  but  consist  of  smaller  num- 
bers than  the  earlier  ones.  If  it  happen  that  two 
queens  are  found  in  a  swarm,  either  the  swarm  di- 
vides itself  into  two,  and  have  separate  destinations,, 
or  a  single  combat  between  the  queens  decides  on 
which  of  them  the  empire  is  to  devolve.  Sometimes, 
indeed,  they  appear  not  to  perceive  each  other,  and 
the  parties  belonging  to  each  construct  separate 
combs  within  the  same  hive ;  but  no  sooner  do  these 
combs  come  in  contact,  and  thus  give  occasion  to 
the  queens  meeting  each  other,  than  the  contest  be- 
gins, and  it  does  not  terminate  but  by  the  death  of 
one  of  the  rival  queens.  Successive  swarms  are  sent 
oS^  so  long  as  the  increase  of  population  admits  of  it, 
and  the  numbers  thus  produced  in  a  season  depends  « 

on  a  variety  of  circumstances,  such  as  the  abundance 
of  flowers,  and  the  warmth  of  the  climate,  and  the 
capacity  of  the  hive.  Bosc,  while  he  was  French 
consul  m  Carolina,  found  a  hive  in  the  woods  which 
had  been  robbed  of  its  wax  and  honey  by  the  ne<» 
groes ;  he  contrived  to  convey  the  bees  in  his  hat  to 
a  hive  in  his  garden ;  he  obtained  from  this  hive 
eleven  swarms  before  die  end  of  autumn ;  and  these 
again  afforded  him  the  same  number  of  secondary 
swarms,  so  that,  by  the  end  of  the  year,  he  had 
twenty-two  hives  stocked  from  the  one  he  had  thus 
saved  from  destruction.  In  this  country,  a  hive 
commonly  sends  off  only  two,  and  sometimes  three 
swarms  in  the  course  of  the  summer. 

Very  few  drones  accompany  the  new  colonies ;  Massscre  of 
so  that  almost  all  those  produced  in  the  spring  re-  the  Dronet. 
main  in  the  hive*  But  when  the  queens  are  impreg* 
nated,  and  no  new  swarms  are  about  to  take  places 
the  workers,  who  had  till  then  suffered  them  to  live 
unmolested  in  the  hive,  are  on  a  sudden  seized  with 
a  deadly  fury  towards  them,  and  a  scene  of  carnage 
ensues.  This  usually  happens  in  Jul^  or  August. 
'Jliey  chase  their  unhappy  victims  in  every  quarter, 
till  they  seek  a  refuge  at  the  bottom  of  the  hive, 
where  they  collect  m  crowds,  and  are  indiscrimi- 
nately, and  without  a  single  exception,  massacred 
by  the  working-bees,  who,  with  implacable  fury, 
transfix  ^em  with  their  stings,  and  throw  the  dead 
bodies  out  of  the  hive.  So  great  is  their  antipathy 
to  all  the  race  of  drones,  that  they  destroy,  at  the 
same  time,  the  male  eggs  and  larvse,  and  tear  open 
the  cocoons  of  their  pupse,  in  order  to  devote  them 
to  one  common  destruction.    Hus  sacrifice  of  the 
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males  is  not,  however,  the  effect  of  a  blind  and  indis- 
criminating  instinct ;  for  if  a  hive  be  deprived  of  its 
queen,  the  massacre  does  not  take  place,  while  the 
hottest  persecution  rages  in  all  the  surrounding  hives. 
In  this  case  the  males  are  allowed  to  survive  one  winter. 
Having  thus  got  rid  of  the  useless  mouths,  w^hich 
consumed,  without  any  advantage  to  the  public, 
a  large  portion  of  their  provisioDs,  the  bees  spend 


that 'the  whole  generation  is  renewed  in  that  space 
of  time,  from  the  results  of  experiments  which  have 
been  tried  of  marking  ail  the  individuals  of  a  hive  in 
the  spring,  when  it  was  found  that  none  were  in  ex* 
istence  the  next  season.  They  are  the  natural  prey 
of  a  number  of  quadrupeds,  birds  and  insects ;  many 
are  overtaken  by  stormy  weather,  or  fly  to  too  great 
a  distance,  and  never  find  their  way  back  again  to 
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the  remainder  of  the  summer  in  collecting  stores  of    the  hive;  others  are  benumbed  by  cold;  and  num- 


bers perish  in  battle  with  others  of  their  own  species, 
or  lose  their  lives  by  being  unable  to  withdraw  the 
stings  wh^ch  they  have  employed  against  their  ene- 
mies.    The  fecundity  of  the  queen-bee  is,  however,  ^^^enndiiy 
adequate  not  only  to  repair  these  losses,  but  to  ^ul-  ?^!!*lj,. 
tiply  the  population  in  a  very  high  progression,    x^-'*'**"*^ 
is  computed  t^at  in  France  a  single  queen  will  lay 


honey  and  of  pollen  for  the  ensuing  winter.  Their 
gleanings  are  now  less  abundant  than  in  the  spring, 
'  and  require  more  labour  in  the  search  and  collec- 
tion. But  at  this  season,  the  leaves  of  many  kinds 
of  trees,  which  are  covered  in  the  morning  with  a 
saccharine  fluid  that  transudes  through  them,  fur- 
nish them  with  a  species  of  nourishment,  which, 

though  of  very  inferior  quality  to  the  fluid  of  the    from  30  to  60,00(Leggs;  this  however  varies  accord- 
nectaria,  still  contributes  to  their  support.     Fruit  is    ing  to  the  climate-;  for  in  Carolina  and  the  West 
also  attacked  by  bees,  afler  the  cuticular  covering    Indies,  they  are  known  to  produce  at  least  three 
has  been  broke  through  by  birds  or  snails.     They    times  this  number.     A  single  intercourse  with  the 
also  find  nutriment  in  the  Honei/^evo,  which  is  an    male  is  sufficient  for  the  fecundation  of  all  the  eggs 
excrementitious  fluid  from  the  Aphis.     (See  that  ar-    which  the  queen  lays  for  at  least  two  years,  as  has  been 
tide).     Often,  however,  these    resources  fail,  and    proved  by  Huber ;    but  its  influence  probably  ex- 
the  hive  is  threatened  with  famine.     On  these  occa-    tends  to  idl  the  eggs  which  the  queen  may  lay  dur- 
sions,  the  distressed  bees  often  betake  themselves  to    ing  the  rest  of  her  life.     The  same  queen  has  been 
Matual  De-  plunder.     Spies  are  sent  out  to  examine  the  neigh-    observed  to  conduct  swarms  for  two  successive  years ; 
predatioDs.  ^Quring  hives ;  allured  by  the  smell  of  honey,  they    but  the  natural  period  of  their  lives  is  not  known  with 
examine  the  appearance  and  strength  of  its  posses-    any  certainty.    The  ancients  supposed  it  to  be  seven 
sors ;  and,  selecting  the  weakest  hive  as  the  object  of    years,  but-Fiburier  suspects,  that,  like  the  males,  they 
attack,  they  begin    a  furious    onset,  which    costs    are  destroyed  by  the  labourers,  when  tliey  have  faf- 
.  great  numbers  their  lives.     If  the  invaders  should    filledthcir  destination;  for  he  was  witness  to  an  attack 
'  &il  in  their  attempt  to  force  the  entrance,  they  re-    made  by  six  labourers, on  a  queen,  whom  he  rescued 

treat,  and  are  not  pursued  by  those  whom  they  have  with  difficulty.  Mr  Hunter  observes,  that,  judg< 
assailed ;  but  if  they  succeed  in  making  good  the  ing  from  analogy,  a  bee's  natural  life  is  limited  to  a 
assault,  the  war  continues  to  rage  in  the  interior  of  certain  number  of  seasons ;  for  he  conceives  that  no 
'  the  hive,  till  one  party  is  utterly  exterminated ;  re*  individual  insect  of  any  species  lives  one  month 
'  Inforcements  are  sent  for  by  the  invading  army,  and  longer  than  the  others  of  the  same  species.  In  the 
the  bees  from  the  neighbouring  hives  often  join  the  bee,  one  might  suppose  the  period  of  life  to  be  equal 
assailants  and  share  in  the  plunder.  In  a  short  to  the  time  that  a  hive  can  last ;  but  this  is  not  a 
time  the  whole  of  the  enemy's  magazines  are  com-  necessary  consequence,  since  they  keep  up  a  suc- 
pletely  emptied.  If  on  the  other  hand,  the  invad-  cession  of  generations.  The  comb  of  the  hive  may  Darabdiijr 
ers  should  be  defeated,  the  succes^ul  party  is  by  no  be  said  to  be  the  furniture  and  storehouse  ot  the^^|||^ 
means  safe  from  the  attacks  of  the  bees  from  other  bees,  which  by  use  must  wear  out ;  but,  indepen- 
« hives,  if  any  ef  them  should  chance  to  have  mingled  dently  of  this,  it  will,  in  time,  become  unfit  for  use, 
in  the  fray,  and  especially  if  they  have  once  peiie-  by  the  accumulation  of  cocoons,  together  with  the 
trated  as  far  as  the  magazines,  for  in  that  case  they  excrements  of  the  maggots,  which  are  never  remov- 
■are  sure  to  return,  accompanied  with  a  large  rein-  ed.  The  former,  indeed,  lines  the  whole  cell,  top, 
forcement,  and  the  unfortunate  hive  that  has  been  sides  and  bottom ;  and  may  be  distinguished  from 
Dnce  attacked,  ultimately  falls  a  sacrifice  to  these  the  cocoons  of  former  maggots,  that  have  been 
repeated  invasions.  hatched  in  the  same  cell,  by  a  portion  of  dried  ex- 

The  close  of  autumn  puts  a  period  to  theit*  labours  crement,  which  is  interposed  between  them,  at  the 
abroad.  They  then  live  on  the  provisions  they  have  bottom  of  the  cell.  Mr  Hunter  has  counted  above 
amassed,  till  the  cold  of  winter  reduces  them  to  a    twenty  different  linings  in  one  cell,  and  found  the 
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torpid  state ;  from  which  they  awake  on  the  return 
of  vernal  warmth,  and  renew  the  same  circle  of  la- 
bours. Sometimes  the  strong  light  reflected  from 
the  snow  during  a  clear  sunshine,  deceives  them 
with  the  appearance  of  warmth,  and  some  bees  are 
tempted  to  issue  forth  in  order  to  collect  provisions.^ 
All  who  thus  venture  out  perish  by  the  cold  in  a 
few  minutes. 

Bees  seldom  die  a  natural  death.  They  are  at  all 
times  exposed  to  a  variety  of  accidents^  which  thin 
their  numbers ;  so  that  the  average  duration  of  their 
lives  does  npt  exceed  one  year.    We  may  conclude 


cell  about  one  quarter,  or  one-third  filled  up.  A 
piece  of  comb  so  circcumstanced,  when  boiled  for 
the  wax,  will  keep  its  form,  and  the  small  quantity 
of  wax  is  squeezed  out  at  different  parts,  as  if  squeez- 
ed out  of  a  sponge,  and  runs  together  in  the  cre- 
vices ;  while  a  piece  of  comb  that  never  has  been 
bred  in,  even  of  the  same  hive,  melts  almost  wholly 
down.  Hence,  the  combs  can  only  last  a  certain 
number  of  years.  However,  to  make  them  last  long- 
er, the  bees  often  add  a  litUe  to  the  mouth  of  the 
cell,  which  is  seldom  done  with  wax  alone,  but 
with  some  sort  of  mixture;   and  they  sometimes 
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Bee.      coter  the  silk  lining  of  the  lait  chrysalis ;  but  all 
^^^"V*^^  this,  observes  Mr  Hunter,  makes  such  cells  clumsy, 
in  comparison  to  the  original  ones. 

We  have  thus  given  an  account  of  the  principal 
facts  in  the  history  of  bees,  as  far  as  they  relate  to 
the  usual  or  natural  condition  of  these  insects.     We 
shall  conclude  with  the  relation  of  several  curious 
phenomena,  which  they  exhibit  under  particular  and 
unusual  circumstances,  in  which  accident,  or   the 
designs  of  the  experimenter,  may  have  placed  them. 
What  hap-       The  loss  of  the  queen  is  an  event  which  has  the 
tte*!^"  most  marked  influence  on  their  conduct.     Although 
theu*  ^^c  queen  is  constantly  an  object  of  attention  and  of 

Qoeen.  strong  affection  to  the  whole  community,  they  are 
not  immediately  sensible  of  her  absence  when  she  is 
removed  from  the  hive.  The  ordinary  labours  are 
"  continued  without  interruption,  and  it  is  not  till  a 
whole  hour  has  elapsed,  that  symptoms  of  uneasiness 
are  manifested,  and  it  is  even  then  only  partially  dis- 
played. The  inquietude  begins  in  one  part  of  the 
hive,  the  workers  become  restless,  abandon  the  young 
which  they  were  feeding,  run  to  and  fro,  and,  by 
striking  each  other  with  their  antennse,  communi- 
cate the  alarming  intelligence  very  quickly  to  their 
companions.  The  ferment  soon  extends  to  the  whole 
community ;  the  bees  rush  precipitately  out  of  the 
hive,  and  seek  for  their  lost  queen  in  every  direction. 
This  state  of  confusion  continues  for  two  or  three, 
and  sometimes  for  five  hours,  but  never  longer.  Tran- 
quillity is  again  re-established ;  they  return  to  their 
labours  ;  and  selecting  one  of  the  larvae  that  is  not 
more  than  three  days  old,  they  bteak  down  two  of 
the  contiguous  cells,  sacrificing  the  larvae  contained 
in  them,  and  proceed  to  build  up  one  royal  cell  from 
.  their  ruins.*  They  then  supply  the  worm  with  the 
food  necessary  to  promote  its  quick  growth ;  and, 
leaving  untouched  the  rhomboidal  bottom,  they  raise 
around  it  a  cylindrical  enclosure.  In  three  days,  the 
larva  has  grown  to  such  a  size  as  to  require  an  exten- 
sion of  its  lodging,  and  must  inhabit  a  cell  nearly  of 
a  pyramidal  figure,  and  hanging  perpendicularly.  A 
new  pyramidal  tube  is  therefore  constructed  with  the 
wax  of  the  surrounding  cells,  which  is  soldered  at 
right  angles  to  the  first,  and  the  bees,  working  down- 
wards, gradually  contract  its  diameter  from  the  base, 
which  is  very  wide,  to  the  point.  In  proportion  as 
the  worm  grows,  the  bees  labour  in  extending  jthe 
cell,  and  bring  food,  which  they  place  before  its 
mouth,  and  round  its  body,  forming  a  kind  of  coiled 
zone  around  it.  The  worm,  which  can  move  only  in 
a  spiral  direction,  turns  incessantly  to  take  its  food 
before  its  head ;  it  insensibly  descends,  and  at  length 
arrives  at  the  orifice  of  the  cell.  It  then  transforms 
itself  into  a  pupa,  is  enclosed  with  a  covering  of  wax, 
as  before  described,  and,  in^  the  space  of  ten  days^ 
the  original  loss  is  thus  repaired  by  the  birth  of  a 
new  queen«  Schirach  found,  that  if  a  number  of 
bees  be  confined  with  even  a  single  larva,  which,  in 
the  natural  course  would  have  become  a  working  bee, 
they  immediately  set  about  giving  it  the  royal  educa- 
tion above  related,  and  thus  raise  it  to  the  dignity  of 
queen. 

While  the  hive  remains  without  a  queen,  swarm- 
ing can  never  take  place,  however  crowded  the  hive 
msLj  be.    The  young  queens  are  suffered  to  come 
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out  of  their  cells  without  impediment,  and,  after  a 
number  of  deadly  combats,  the  empire  remains  with 
the  survivor.  Iluber  has  made  the  singular  observa- 
tion, that  two  queens,  however  inveterate  may  be 
their  mutual  hostility,  never  actually  both  destroy 
each  other ;  and  that  when,  in  the  course  of  their 
contest,  they  are  placed  in  such  a  relative  position 
as  that  each  has  it  in  her  power  to  strike  a  mortal 
blow  on  the  other  with  its  sting,  they  suddenly  sepa- 
rate, and  fly  from  each  other  with  every  appearance 
of  being  panic-struck.  The  final  cause  of  the  in- 
stinct that  prompts  this  conduct  is  sufficiently  obvi- 
ous, as,  without  it,  the  hive  would  be  altogether  de-  ' 
prived  of  a  queen. 

The  bees  recognise  the  individual  person  of  their 
own  queen.  If  another  be  palmed  upon  them,  they 
seize ^nd  surround  her,  so  that  she  is  either  suffocat- 
ed, or  perishes  with  hunger ;  for  it  is  very  remarka- 
ble that  the  workers  arc  never  seen  to  attack  a  queen<« 
bee  with  their  stings.  If,  however,  more  than  eigh- 
teen hours  have  elapsed  before  the  stranger  queen  be 
introduced,  she  has  some  chance  of  escape.  The 
bees  do,  indeed,  at  first  seize  and  confine  her,  but 
less  rigidly ;  and  they  soon  begin  to  disperse,  and  at 
length  leave  her  to  reign  over  a  hive,  in  which  she 
was  at  first  treated  as  a  prisoner.  If  twenty-four 
hours  have  elapsed,  the  stranger  will  be  well  received 
from  the  first,  and  at  once  admitted  to  the  sovereign- 
ty of  the  hive.  If  a  supernumerary  queen  be  intro- 
duced into  the  hive.  She  is  laid  hold  of  by  the  bees,  " 
and  presented  to  the  reigning  queen,  while  a  ring  is 
formed  by  the  bees,  who  continue  to  be  spectators, 
and  even  promoters  of  the  combat,  in  which  one  or 
other  of  the  queens  is  destined  to  perish.  Schirach 
and  Reims  had  imagined  that,  in  these  circumstances, 
the  stranger  met  her  death  from  the  hands  of  the 
working  bees,  but  tliis  mistake  has  been  rectified  by 
Huber,  who  gives  the  account  above  stated. 

If  the  impregnation  of  the  queen  be  delayed  be-  Retarded 
yond  the  twenty-first  day  of  her  life,  she  begins  soon  **«c«ndft- 
after  to  lay  the  eggs  of  drones,  and  produces  no***'"* 
other  kind  of  eggs  during  the  remainder  of  her  life* 
This  very  curious  and  unexpected  fact  was  disco- 
vered by  Huber,  and  has  been  satisfactorily  esta- 
blished by  his  very  numerous  and  varied  experiments, 
although  its  explanation  is  perhaps  attended  with  in- 
superable difficulties.*'  The  body  of  a  queen,  whose 
impregnation  has  thus  been  retarded,  is  shorter 
than  common,  the  extremities  remain  slender,  while 
the  two  first  rings  of  the  abdomen,  or  those  next  the 
thorax,  are  uncommonly  swollen.  On  dissecting  the 
double  ovaiT,  both  branches  were  found  to  be  equal- 
ly expanded  and  equally  sound  ;  but  the  eggs  were 
appatently  not  placed  so  closely  together  as  in  com- 
mon queens.  It  was  not  correctly  ascertained,  whe- 
ther the  queens,  whose  impregnation  was  retarded^ 
laid  a  number  of  drone  eggs  corresponding  to  the 
whole  number  of  eggs,  both  of  workers  and  drones, 
which  they  ought  to  have  deposited ;  but  it  is  cer- 
tain that  they  laid  a  greater  number  of  drone  eggs 
than  they  ought  naturally  to  have  done.  On  these 
occasions,  the  instinct  of  the  quepn-bee  appears  to 
suffer,  for  she  then  lays  her  eggs  indiscriminately  in 
large  and  in  small  cells ;  those  laid  in  large  cells  pro- 
ducing large  drones ;    those  in  small  cells  small 


230 


BEE. 


Bm. 


Prolific 
Working* 


drones ;  and  she  has  been  known  to  lay  the  eggs  of 
drones  even  in  royal  ceUs,  some  of  which  are  always 
constructed  when  the  queen  begins  to  lay  male  eggs. 
It  is  curious  that  the  workers  were,  on  these  last  oc- 
casions, deceived,  and  treated  the  embryo  drones  as 
if  they  had  been  truly  of  the  royal  brood. 

One  qf  the  most  remarkable  facts  concerning  the 
generation  of  bees,  is  the  existence  occasionally  of 
prolific  workers,  the  discovery  of  which  we  owe 
to  Reim.  Although  it  was  doubted  by  Bonnet,  its 
reality  has  been  fully  confirmed  by  the  researches  of 
Huber ;  and  it  explains  what  was  before  unaccount- 
able, the  production  of  eggs  in  hives  absolutely  des- 
titute of  a  queen.  It  is  also  remarkable,  that  the 
eggs  thus  produced  are  always  those  of  drones.  The 
origin  of  these  supplementary  queens  is  accounted 
for,  from  their  having  passed  the  vermicular  state  in 
cells  contiguous  to  the  royal  ones,  and  from  their 
having,  at  an  early  period,  devoured  some  portion  of 
the  stimulating  jelly,  which  was  destined  for  the 
nourishment  of  the  royal  brood;  and  from  their 
ovaria  thus  receiving  a  partial  developement,  which 
renders  them  susceptible  of  being  impregnated.  It 
is  curious  that  these  imperfect  queens  are  still  ob- 
jects of  jealousy  and  animosity  to  the  queen-bee. 
How  they  become  impregnated  has  not  been  ascer- 
tained ;  but  the  fact  of  their  being  productive  was 
a  strong  confirmation  of  the  truth  of  Schirach's  theory 
concerning  the  sexes  of  bees.  Needham,  to  whom 
the  fact  was  known,  had  eluded  the  force  of  the  ar- 
gument, by  pretending  that  these  bees  did  not  be- 
long to  the  working  class,  but  were  real  queens  of 
an  unusually  small  size.  The  supposed  absence  of 
ovaria  in  the  working-bee  was  stOl,  indeed,  a  diffi- 
culty which  tended  to  tlirow  some  degree  of  doubt 
on  the  correctness  of  Schirach's  doctrine.  No  per- 
son, as  Bonnet  repeatedly  alleges,  could  suppose  that 
these  organs,  however  minute  they  might  be,  had 
escaped  the  penetration  of  Swammerdam,  who  was 
unrivalled  in  his  anatomical  skill  in  all  that  related 
to  insects,  and  who  had  bestowed  great  labour  in  the 
examination  of  tlie  structure  of  the  bee.  What  had 
eluded  his  scalpel  and  microscope,  was  reserved  for 
the  still  finer  hand,  and  more  dexterous  dissection  of 
a  lady.  Miss  Jurine,  the  daughter  of  the  celebrated 
xiaturalist  of  Geneva,  has  discovered,  by  adopting  a 
particular  method  of  preparing  the  object  to  be  view- 
ed, the  rudiments  of  ovaria  in  the  common  working- 
bee  ;  she  examined  a  great  number,  and  never  failed 
to  find  them.  Cuvier,  in  his  Legons  cCAnatomie 
Compar^e,  mentions  a  suspicion  tliat  he  had  seen 
some  very  small  oviducts  in  the  working-bees,  a  sus- 
picion which  we  now  find  to  be  completely  verified. 

We  have  next  to  relate  the  event  of  experiments 
Matilatioiii.of  a  more  cruel  kind,  but  which  iUjustrate  several 
points  in  the  physiology  of  these  insects.  The  am- 
putation of  the  four  wings  of  the  queen  did  not  in- 
terfere with  her  laying  of  the  eggs,  and  the  workers 
did  not  show  her  the  less  attention  on  account  of  her 
being  thus  mutilated.  Of  course,  if  the  operation  be 
performed  before  she  is  impregnated,  she  remains 
barren,  since  it  is  necessary  for  tlie  sexual  congress 
that  she  should  fly  out  of  the  hive.  The  amputation 
of  a  single  antenna  appeared  to  be  productive  of  no 
^bad  consequence  of  any  kind ;  but  the  removal  of 
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both  the  antennas  was  followed  with  singular  effxta* 
The  queen  who  had  suffered  this  operation  ran  about 
in  apparent  disorder,  dropping  her'  eggs  at  random, 
and  was  incapable  of  directing  her  trunk  with  preci- 
sion to  the  food  that  was  offered  her.  At  times  she 
appeared  desirous  of  escaping  from  the  hive,  and 
when  this  was  prevented,  she  returned  in  a  state  of 
delirium,  was  indifferent  to  the  caresses  of  the  work- 
ers, and  received  another  similarly  mutilated  queen, 
that  was  presented  to  her,  without  the  least  symptom 
of  dislike.  The  workers,  on  the  other  hand,  received 
the  stranger  queen  with  great  respect,  althou^  the 
first  still  remained  in  the  hive.  A  third  queen,  not 
mutilated,  was  next  introduced ;  she  was  very  ill  re- 
ceived, and  immediately  detained  and  kept  close 
prisoner.  When  the  queen  deprived  of  her  antennse 
was  allowed  to  quit  the  hive,  she  was  followed  by 
none  of  the  workers,  and  was  abandoned  to  her  fiite. 

Bees  naturally  build  from  above  downwards,  butVaiiatioot 
may,  by  a  particular  artifice,  devised  by  Huber,  be  in  their 
induced  to  reverse  this  process.  For  this  purpose,  a  ^^^ 
slass  hive,  with  slender  laths  fixed  at  the  bottom  of  '''^^* 
It,  must  be  provided,  and  the  bees  confined  in  it. 
They  are  uns^le  to  fasten  themselves  to  the  smooth 
surfaces,  and,  therefore,  establish  the  foundations  of 
the  combs  on  the  wood,  and  are  forced  to  proceed  in 
a  direction  opposite  to  the  usual  one ;  in  this  way 
Huber  was  enabled  to  observe  their  proceedings. 
But  the  readiest  mode  of  inducing  them  to  build  in 
any  particular  direction,  is  to  supply  them  with  por- 
tions of  ready-made  combs,  which  should  be  fixed 
with  wires  in  the  proper  position ;  and  they  will  al- 
ways continue  to  complete  them  upon  the  model 
presented  to  them.  The  hive  which  Huber  recom- 
mends is  constructed  on  this  principle,  consisting  of 
upright  frames  of  a  square  form,  fitted  to  each  other^ 
and  of  such  a  size  as  just  to  contain  each  of  them  a 
single  comb ;  by  separating  these,  every  part  of  the 
hive  can  be  laid  open  and  examined  with  the  utmost 
ease.  F^burier  has  improved  upon  this  construction 
by  changing  the  shape  of  the  frames  from  a.square 
to  a  trapezium,  having  an  acute  ancle  at  the  sununit, 
a  form  which  allows  the  moisture  that  collects  at  the 
top  to  run  down  the  sides  more  easily  than  it  would 
do  from  a  flat  roof.  In  this  way,  any  portion  of 
the  honey  or  wax  may  be  removed  at  pleasure,  with- 
out hurtine  or  incommoding  any  one  of  the  bees ; 
and  artificial  swarms  may,  at  the  proper  season,  be 
readily  procured,  by  'dividing  the  hive  into  two  por- 
tions, and  adapting  empty  frames  to  each  portion. 

The  wasp  and  the  hornet  have  long  been  known  Eaemiei  of 
as  the  determined  enemies  of  the  bee,  committing  fieet. 
great  ravages  among  these  weaker  insects ;  they  at- 
tack them  individually,  but  oflener  commit  their 
aggressions  in  large  armies,  on  which  occasions 
numbers  perish  on  both  sides.  In  some  parts  of 
America,  wasps  have  multiplied  to  so  great  a  de- 
gree, as  to  render  it  impossible  to  rear  bees.  Among 
quadrupeds,  the  ant-eater  occasionally  devours  them. 
The  b^r  and  the  badger  overturn  the  hives,  and 
plunder  their  contents.  Rats  and  mice  are  very 
formidable  enemies,  as  they  invade  them  at  all  sea* 
sons,  and  especially  during  their  torpid  state,  when 
they  are  incapable  of  revenging  the  aggression. 
The  woodpecker  may  succeed  in  breaking  through 
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the  hive,  and  then  speedilj  destroys  all  its  inhabi* 
tants ;  the  swallow,  the  sparrow,  the  titmouse,  the 
cuckoo,  and  the  Mtrops  apiaster,  or  bee*eater,  and 
poultry  of  every  kind,  prey  upon  them  separately. 
According  to  Bosc,  they  are  also  food  for  the  shrikes, 
and  for  the  Falco  apivorui.   Lizards  watch  for  them, 
and  seize  them  as  they  alight  near  the  hive.    Toads 
occasionally  devour  them.    They  are  in  some  danger 
from  the  larger  kinds  of  spiders,  and  of  LibMuUe^ 
as  also  from  the  PhUanthus  apivorus  of  Fabricius. 
But  the  most  insidious  and  destructive  enemy  of 
these  insects  is  the  moth ;  various  species  of  which, 
particularly  the  Phalena  mdloUena^  insinuate  them* 
selves  Into  the  hive,  and  deposit  their  eggs  unperceiv- 
ed  between  the  cells,  in  such  numbers,  tha^t  the  hive 
is  soon  overrun  with  the  larvae,  where  they  are  hatch- 
ed, and  the  bees  are  forced  to  abandon  the  hive. 
A  new  enemy  of  the  same  tribe  has  been  lately  dis- 
covered by   Huber,   in   the    Sphinx  airopos,  well 
known  by  the  name  of  death's  head.     Towards  tlie 
end  of  autumn,  when  the  bees  have  filled  their  ma- 
gazines, a  loud  hum  is  sometimes  heard  near  their 
habitation,  and  a  multitude  of  bees  come  out  during 
die  night,  and  fly  about  in  the  utmost  confusion. 
The  tumult  continues  for  several  hours,  and  the  next 
morning  a  number  of  dead  bees  are  strewed  before 
the  hive.     On  examining  the  hive,  it  is  found  to 
have  been  robbed  of  all  its  honey,  and  the  bees  do 
not  return  to  it.    These  effects  result  from  the  in- 
cursions of  the  sphinx,  which  watches  its  opportuni- 


ty to  introduce  itself  into  the  hive  durbg  the  night, 
when  the  bees  are  deprived  of  the  advantages  of  vi- 
sion, which  the  sphinx  enjoys  in  greater  perfection 
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may  De  prevented 
that  the  bees  themselves  frequently  anticipate  this 
danger,  and  provide  against  it  by  emploving,  of  their 
own  accord,  the  very  same  mode  of  defence.  They 
construct  a  thick  wdl  which  barricades  the  entrancci 
and  resembles  a  regular  fortification,  with  bastions^ 
casemates,  and  massive  gateways.  They  often,  in- 
deed, have  recourse  to  a  similar  contrivance  for  pro- 
tection against  the  pillaging-bees,  enabling  them  to 
repel  the  assault  with  greater  effect.  At  other  times 
when  the  danger  is  less  pressing,  the  inconveniences 
of  so  narrow  a  gateway  being  strongly  felt,  they 
enlarge  it  by  removing  the  fortification  they  had 
built,  and  do  not  again  construct  it  unless  the  appear- 
ance of  the  enemy  in  the  ensuing  season  should  in- 
spire them  with  fresh  alarms.  If,  on  the  other  hand, 
the  precaution  of  narrowing  the  gateway  should  al« 
ready  have  been  taken  by  the  cultivator,  the  bees, 
feeling  themselves  secure,  spare  themselves  the  un- 
necessary labour  of  erecting  these  walls.  This  sin- 
gle trait  in  their  history  is  a  sufiicient  refutation  of 
those  theories  which  ascribe  all  their  actions  to  the 
operation  of  a  blind  indlscriminating  instinct,  and 
would  exclude  every  species  of  foresight  and  reflec- 
tion, (w.) 
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1  HE  word  literally  means,  one  toho  begs^  In  a  more 
restricted  sense,  it  means  one  who  begs  the  means  of 
subsistence.  Even  this  definition,  however,  is  too  ex- 
tensive for  the  idea  to  which,  in  this  article,  we  mean 
to  confine  it.  The  class,  in  fact,  of  the  persons  to 
whom  the  term  beg^ar^  in  the  most  restricted  sense, 
applies,  cannot  easily  be  separated  by  an  exact  line 
of  distinction  from  the  kindred  tribes.  You  cannot 
define  the  beggar  as  one  who  asks  the  means  of  sub- 
sistence, or  money  to  purchase  it,  from  passengers  in 
the  streets  and  highways ;  because  there  are  people 
who  beg  from  house  to  house.  If  you  include  those 
who  beg  from  house  to  house,  even  that  will  not  suf- 
fice, because  there  are  persons  wlio  beg  by  letter, 
and  have  various  means,,  beside  language,  of  bring-'' 
ing  to  the  knowledge  of  others  the  tokens  of  real  or 
fictitious  distress.  And,  if  you  make  a  definition 
extensive  enough  to  embrace  all  these  classes,  you 
will  make  it  include  persons  whom  no  one  regards  as 
standing  in  the  rank  of  beggars ;  every  person, 
Different  almost,  who,  from  any  cause,  is  brought  to  re- 
OsMes^of  quire  the  assistance  of  others.  It  is  not  useless  to 
contemplate  how  these  classes  run  into  one  another ; 
because  it  teaches  the  necessity  of  delicate  and 
cautious  proceedings,  when  we  take  measures  of 
cure ;  especially  ifjbrce  enters  at  all  into  their  com- 
position. 

1.  Of  the  class  of  persons  to  whom,  in  the  com- 
mon use  of  language,  the  term  Beggar  is  with  pro- 


priety assigned,  there  is  one  distinction  which  is 
obviously  and  commonly  made ;  that  is,  into  those 
who  beg  from  necessity,  and  those  who  beg  from 
choice.  In  each  of  these  divisions,  there  is  great 
variety.  For  a  description  of  the  field  of  men£city 
we  derive  helps  from  the  Report  of  a  Committee  of 
the  House  of  Commons^  appomted  in  the  year  1815, 
to  inquire  mto  the  state  of  mendicity  in  the  metro- 
polis. The  inquiry  is  very  imperfect ;  the  interro* 
gation  of  the  witnesses  superficial  and  unskilful ;  the 
information  which  they  give  not  followed  up,  by  ex- 
ploring other  and  better  sources,  which  they  indi- 
cate ;  but,  as  people  had  been  lefl  to  casual  obser- 
vation, to  fancy,  and  conjecture  before,  the  facts 
and  conjectures  which  that  Report  lays  before  us 
are  still  the  best  information  we  possess. 

Nothing  more  strongly  indicates  the  deficiency  of 
our  knowledge  upon  this  subject,  than  the  different 
opinions  which  the  Committee  received  on  the  pro- 
portion between  those  who  beg  from  necessity,  and 
those  who  beg  from  choice.  The  persons  examined 
were  those  of  whom  the  Committee  made  choice,  as 
having  possessed  peculiar  opportunities  of  know- 
ledge ;  and'tiiis  was  a  point  to  which  their  inquiries 
were  peculiarly  directed.  Yet  one  part  of  the  wit- 
nesses strongly  asserted,  that  a  proportion  as  large 
as  one  half  were  beggars  from  necessity :  another  part 
of  them  asserted  that  all  beggars,  with  hardly  any 
exception,  prosecuted  the  occupation  from  choice. 
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Mr  Martin,  the  conductor  of  an  inquiry  into  the 
state  of  mendicity  in  the  metropolis,  under  instruc- 
tions from  his  Majesty's  Principal  Secretary  of  Stat^ 
for  the  Home  Department,  which  Inquiry  extended 
to  about  4500  cases,  stated,  as  *'  the  general  result 
of  his  information,  that  beggary  is,  in  very  many 
cases,  perhaps  in  about  half  the  cases  of  those  who 
beg,  the  effect  rather  of  real  distress,  than  of  any 
voluntary  desire  to  impose.  So  far  from  having 
found,  amongst  those  who  have  attended  at  the  of- 
fice, any  reason  to  think  that  the  whole  was  a  matter 
of  imposition,  I  have  (says  he)  found  cases  of  the 
most  acute  sufibriug,  which  have  long  been  conceal- 
ed, of  some  of  the  beggars,  who  belonged  to  parishes 
in  the  metropolis,  who  have  not  made  their  cases 
properly  known  to  the  parish *oflicers,  and  who  have 
ventured  to  slip  out  of  their  parishes,  not  so  much 
because  they  wished  to  impose,  as  because  they 
were  driven  by  distress  to  beg.'*  Mr  Martin  ground- 
ed this  conclusion  also  upon  the  general  fact,  that 
the  number  of  women  was  much  greater  than  that  of 
men,  and  that  of  married  women  greater  than  that 
of  single.  "  Men,"  he  remarks,  ">are  stronger  than 
women,  have  mora  resources,  and  are  better  able  to 
provide  for  themselves ;  and  single  women  are  more 
eligible  for  service  than  niarried,  and  usually  have, 
only  themselves  to  maintain." 

The  Rev.  Henry  Budd,  who  had  been  fourteen 
years  Chaplain  to  Bridewell  Hospital,  to  which  the 
greater  number  of  the  persons  taken  up  for  begging 
m  the  streets  of  London  are  committed,  was  asked, 
"  Have  you  ever  known  a  worthy  person  begging 
in  the  streets  ?" — "  Yes ;  I  have  known  many  that  I 
should  call  worthy ;  and,  I  think  I  could  mention 
some  who  have  come  up  from  the  country  distressed 
for  want  of  work.  They  think  London  is  paved 
with  gold,  or  presents  opportunities  the  country 
does  not ;  and  they  find  tliemselves  here  without 
friends.  I  have  met  with  many  whom  I  considered^ 
very  worthy." 

Of  these  two  witnesses,  the  personal  experience 
in  the  case  was  equal,  or  probably  superior  to  that 
of  all  the  rest  taken  together. 

From  other  witnesses,  however,  of  whom  the  ex- 
perience was  also  great,  the  committee  received 
affirmations  of  an  opposite  import.  Mr  John  Coop- 
er,,  a  visitor  of  the  Spitalfields  Benevolent  Societt/, 
was  asked,  *^  From  the  observations  you  have  made 
upon  the  state  of  poor  families,  do  you  think  any 
worthy  families  have  recourse  to  begging  in  the 
streets?" — Ans.  '^  I  have  no  idea  at  all,  from  what  has 
come  under  my  own  observatioi)s,  that,  in  any  indi- 
vidual case,  persons,  that  were  worthy  objects,  how. 
ever  distressed  they  were,  have  had  recourse  to 
street-begging." 

Mr  John  Dougbtry,  a  gentleman  much  in  the 
habit  of  visiting  the  habitations  of  the  needy,  was 
asked,  ^'  In  your  opinion,  do  many  worthy,  honest, 
industrious  persons  have  recourse  to  begging,  or 
does  this  class  of  society  consist  chiefly  of  the  idle 
and  profligate  ?'' — Ans.  "  The  instances  in  which 
worthy,  honest,  industrious  persons  have  recourse  to 
begging  are  extremely  rare.  They  will,  in  general, 
rather  starve  than  beg.  A  person  of  veracity,  who 
Bometime  ago  visited   1500    poor   families  in  the 
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neighbourhood  of  Spitalfields,  affirms,  that,  out  of  B^gK^r. 
full  300  cases  of  abject  poverty  and  destitution ^  and 
at  least  100  of  literal  want  and  starvation, 
not  a  dozen  had  been  found  to  have  recourse  to 
begging.  Many  of  the  most  wretched  of  the 
above  cases  had  been,  not  long  before,  able  to  sup- 
p6rt  themselves  in  some  comfort,  but  want  of  em- 
ploy had  completely  ruined  them.  They  were,  at 
that  moment,  pressed  by  landlord,  baker,  and  tax- 
gatherer;  had  pawned  and  sold  every  thing  that  could 
be  turned  into  money ;  were  absolutely  without  a 
morsel  of  food  for  themselves  or  family  ;  but  still  had 
not  recourse  to  begging.  As  a  general  fact,  the 
decent  poor  will  struggle  to  the  uttermost,  and 
evenperishf  rather  than  turn  beggars." 

This  is  heroism,  in  comparison  with  which,  that 
of  the  Herculeses  and  the  Hectors,  ancient  and  ouv 
dern,  sinks  into  nothing !  What  an  admirable  foun- 
dation of  virtue  must  be  laid,  in  these  minds,  which 
even  thus  endure  the  horrors  of  death,  approaching 
wiih  all  the  torments  of  hunger  and  cold,  rather  than 
seek  to  relieve  themselves  by  courses  reputed  dis- 
graceful !  And  how  unworthily  is  this  class  of  per- 
sons traduced,  by  those  who  represent  them  as  ca- 
pable of  being  restrained  by  noUiing  but  a  dungeon 
or  a  bayonet ;  and  who,  by  their  ignorance  of  human 
nature,  so  cruelly  prolong  the  needless  miseries  un- 
der which  it  labours ! 

According  to  the  experiment  mentioned  by  Mr 
Doughtry,  and  it  is  upon  a  large  scale,  an4  a  part  of 
the  population  (the  circumstances  of  the  people  in 
Spitalfields  are  not  favourable  to  virtue)  which  may 
be  reckoned  below  rather  than  above  the  common 
standard,  out  of  400  individuals,  of  the  lowest  or. 
der,  388  will  consent  to  perish  by  hunger,  rather 
than  beg.  In  confirmation  of  this  testimony,  an  ex- 
traordinary fact  has  come  to  our  knowledge.  We 
have  been  informed  by  a  gentlemsCn,  whose  know- 
ledge of  th«i  circumstances  and  behaviour  of  the 
journeymen  in  the  metropolis  may  be  regarded  as 
in  a  very  unusual,  or  rather  an  unexampled  degree, 
minute  and  correct,  that,  of  this  important^portion  of 
the  labouring  population,  no  one  ever  begs ;  that 
such  a  thing  as  a  journeyman*  tradesman,  or  any  of 
his  family,  begging,  is  dmost  unknown ;  and  may, 
with  certainty,  be  pronounced  as  one  of  the  rarest  of 
contingent  events.  When  it  is  considered  to  what 
an  extraordinary  degree  most  of  the  emplojonents 
by  which  these  men  earn  the  means  of  subsistence 
are  liable  to  fluctuation  ;  that  thousands  of  them  are 
for  months  together  deprived  of  work,  as  was  the 
case  with  thousands,  for  example,  of  the  carpenters 
and  bricklayers  during  the  severe  winter  of  1815 ; 
that  of  those  the  whole  must  be  reduced  to  the  most 
cruel  privations,  and  a  great  proportion  actually 
starve  unpitied,  unheard  of^  and  unknown ;  the  reso- 
lution by  which  they  abstain  from  begging,  should 
be  regarded  as  one  of  the  most  remarkable  pheno- 
mena in  the  history  of  the  human  mind. 

It  may  still  be  possible  to  reconcile  these  un- 
doubted facts  with  the  testimonies  of  Mr  Martin  and 
Mr  Budd.  It  appears  that  a  great  proportion  of  the 
beggars  to  whom  they  allude  are  women,  and  women 
with  families ;  whose  spirits^  where  they  are  left  to 
Uiemselvesy  are  less  able  to  support  them,  and  to  make 
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Beggiar.    the  dread  of  disgrace  an  overmatch  for  the  pains 
V^^v^"*^^  of  hunger  and  the  terrors  of  deatli.    It  appears, 
also,  that  a  large  proportion  of  them  are  the  wives 
of  soldiers,  in  the  company  o^  whom  the  sense  of 
disgrace  is  apt  to  lose  its  pungency.     People  from 
the  country,    simple,   and  without   resources,   add 
a  portion  to  the  number  of  those  whose  mendici- 
ty cannot  be  regarded  as  tlie  effect  of  vice.     And 
it  cannot,  surely,  be  a  source  of  wonder,  that,  out 
of  so  large   a  population,  so  great  a  portion  of 
whom  are  liable  to  the  extremity  of  want,  there 
should  be  a  ^'ew  with  whom  the  dread  of  disgrace 
should  not  be  so  powerful  a  motive  as  the  love  of 
food,  and  of  life. 
Number  of       2.  Of  the  number  of  beggars  in  the  metropolis 
Soggarni      (and  no  attempt  has  been  made  to  discover  it  in  the 
rest  oi  the  country' ),  the  labours  of  the  Committee 
•  have  ascertained  hardly  any  thing.     At  the  time  ^ 
the  first  inquiry,  which  was  made  by  Mr  Martin, 
2000  cases  presented  themselves*    This,  by  a  vague 
estimate,  he  supposed  might  be  about  one-third  of 
the  whole ;  and  allowing  at  the  rate  of  a  child  and  a 
half  to  each  principal,  he  conjectured  that  the  whole 
number  might  be  about  1 5,000.  If  this  be  supposed  a 
tolerable  approximation,  with  regard  to  the  metro-- 
polis,  a  comparison  of  the  population  of  the  metro* 
polls  with  that  of  the  whole  country,  will  give  an 
approximation  to  the  number  of  beggars  in  the  king- 
dom. 

3.  With  regard  to  the  number  of  beggars,  an  im- 
portant fact  appears  to  be  ascertained ;  that  it  is 
gradually  diminishing.  Mr  Martin  said,  '*  I  do 
link  that  the  number  of  beggars  has  something  de- 
creased since  the  first  inquiry,  nine  years  ago ;  and 
I  am  very  much  confirmed  in  that  opinion,  by  what 
persons  have  told  me,  that  they  have  not  seen  so 
many  as  they  did.  1  really  think  there  are  not  so 
many  by  one-fourth.''  Sir  N.  Conant,  of  the  Police- 
office  10  Bow-street,  said,  **  I  think  the  number 
of  beggars  was  greater  thirty  years  ago  than  now. 
I  have  acted  as  a  magistrate  for  more  than  thirty  years. 
—Do  you  mean  greater  in  proportion  to  the  popula- 
tion ?-^--Greater  in  fact.  I  am  sure,  on  my  own  recol- 
lection and  observation,  that  mendicity  is  a  less  nui- 
sance now  than  it  was  thirty  years  ago." 

Sir  Daniel  Williams,  a  magistrate  attending  the 
Police-office  in  Whitechapel,  was  asked,  respecting 
the  beggars  in  that  district,  "  Do  you  thmk  the 
number  has  increased  within  any  given  period  ?*'—;- 
Am^  ^  I  think,  within  the  last  two  years,  they  have 
ratl|er  diminished."  Mr  John  Stafford,  chief  clerk 
of  the  office  in  Bow-street,  said,  '*  It  strikes  me, 
from  the  knowledge  I  have  had,  having  been  chief 
clerk  of  the  Police-office  in  Bow-street  ever  since 
the  year  iSOS,  that  there  are  not  thejsame  number 
of  beggars  about  the  streets  that  there  used  to  be ; 
I  think  the  number  is  considerably  decreased." 
This  corresponds  so  fully  with  what  strongly  meets 
the  observation  of  every  attentive  man,  and  has  been 
amply  given  in  evidence  before  the  Committees  of 
the  House  of  Commons,  on  the  state  of  education^ 
and  the  police  oF  the  metropoh's,  during  the  last 
session  of  Parliaraent,  respecting  the  great  improve- 
ment in  the  morals  and  in  the  manners  of  the  lower  or- 
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ders,  that  it  may  lie  regarded  as  a  &ct  of  trtiidi  na    Bengtr. 
reasonable  doubt  can  be  entertained.  ^'^^S'^**' 

4.  This  is  the  little  which  appears  to  be  known  Decpptions 
with  regard  to  the  proportion  between  the  beggars  P'^tised  by 
from  choice,  and  tiie  beggars  from  necessity,  and  ^^Sf*"" 
with  regard  to  the  number  of  the  whole.  We  shall 
next  speak  of  the  arts  by  which  it  is  understood 
that  the  trade  of  beggars  is  carried  on*  This  ap« 
pears  to  be  the  grand  subject  of  curiofity.  There 
is  a  mystery  about  diis,  and  a  fancied  mgenuity, 
>  which  those  who  wish  for  the  marvellotts  are  very 
-much  stimulated  to  explore  and  to  magnify*  The 
fact,  however,  is,  that  the  contrivances,  upon  the 
whole,  are  few,  and  almost  all  of  them  obvious,  and 
coarse.  They  are  expedients  for  exhibiting  as 
much  as  possible  oi  the  appearances  of  distress.  Of 
these,  rags  and  nastiness  are  one  portion,  which  it 
surely  requires  but  little  ingenuity  to  display.  The 
different  kinds  of  bodily  infirmity,  chiefly  those  which 
incapacitate  for  labour,  are  the  remaining  portion.  On 
this  subject  the  most  autfientic  details  which  ha^ 
been  collected,  are  those  contained  in  the  Repori  of 
the  Committee  on  Mendicity »  We  shall  select  from 
the  evidence,  as  fiir  as  it  goes,  the  description  of  the 
principal  arts ;  and  the  intelligent  reader  will  per- 
ceive, that,  with  regard  to  invention,  they  are  near 
the  bottom  of  the  scale. 

The  Reverend  William  Gumey  said,  ^*  I  am  rector 
of  St  Clement  Danes,  and  minister  of  the  Free  Chapel 
in  West  Street,  St  Giles's.  In  the  course  of  my  mi- 
nistry there,  I  have  had  a  great  deal  of  occasion  te 
visit  persons  in  very  great  distress.  I  have  ascer« 
talned,  that  there  are  four  different  ways  of  begging. 
Some  are  by  letters,  which  are  sent  by  post;  and  some 
are  what  we  call  knocker  beggars,  who  go  from  house 
to  house,  knocking  at  every  door.-  If  they  get  a  know- 
ledge of  any  respectable  person  in  the  street,  they 
pretend  they  have  received  money  at  his  house,  te 
make  a  sum  to  pay  rent,  or  the  postage  of  a  letter 
from  a  son  who  has  been  six  or  seven  years  at  sea, 
and  from  whom  they  expect  a  remittance ;  or  for 
other  purposes.  On  these  occasions  they  have  gene- 
rally some  written  statement  in  their  hands.  Some 
beggars  are  stationary.  They  come  to  their  stand 
at  a  certain  hour,  where  they  remain  all  day,  or  af- 
ter so  many  hours  repair  to  another.  Of  these  beg- 
gars, those  who  are  blind,  or  maimed,  or  have  chil- 
dren, succeed  the  best.  There  are  others,  women 
and  children,  who  are  moveable  beggars,  following 
not  the  street  but  the  people.  For  instance,  at  the  time 
of  the  play,  they  are  always  very  near  the  theatres; 
and  if  they  see  a  young  gentleman  and  a  young  lady 
walking  together  in  deep  conversation,  they  will  pester 
them,  and  run  before  them  till  they  give  them  some- 
thbgto  get  rid  of  them.  Those  people,  at  other  times 
of  the  day,  if  it  is  a  Sunday,  for  instance,  will  be  found 
near  chapels  where  there  are  large  congregations ; 
they  know  as  well  where  the  large  congregations 
are  as  possible.  There  are  others  who  are  continOal- 
ly  begging  (torn  house  to  house ;  they  go  through  a 
peat  nmnbw  of  streets  in  the  day,  occasionally  tak- 
mg  a  ballad,  or  a  bunch  of  matches,  and  pretend 
to  be  picking  up  bones  in  the  street,  and  early  in 
the  morning  kneeling  down  to  areas,  tormenting  the 
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cook  when  she  U  busy  in  the  kitchen,  until  thej  get 
some  broken  victuals^  as  they  call  it,  but  they  ac- 
tually sell  this  victuals ;  that  1  have  found  out.  In 
St  Giles's  there  are  some  eating  houses  for  the 
very  poorest  mendicants,  where  they  go  and  sell 
this  victuals  they  get  from  different  houses." 

This  is  a  correct  description  of  the  most  common 

•  cases  of  begging.  There  is  one  case,  by  no  means 
uncommon,  which'  we  do  not  perceive  described  by 
any  of  the  witnesses  ;  that,  when  three  or  four  men, 

•  being  or  appearing  to  be  lame  or  maimed,  and  most 

•  commonly  in  the  guise  of  sailors,  go  out  in  a  body, 
ainring  with  great  loudness,  and  almost  barricading 
with  their  bodies  the  streets  through  which  they 

•move,  in  such  a  manner,  that  nobody  can  pass  with- 
out a  vehement  onset,  while  the  timid  or  sensitive 
hardly  dare  to  resist.  Of  course,  this  takes  place 
only  in  these  streets  in  which  there  is  least  danger  of 
their  being  taken  up* 

The  following  is  a  description  given  by  the  Re- 
verend W.  Gurney,  of  some  other  classes  of  beg- 
gars.    He  had  mentioned  a  set  of  applications  fre- 
quently made  to  him,  by  persons  who  pretended 
that  prize-money,  or  benefits  of  some  other  sort  were 
due  to  them,  of  which,  however,  being  deprived  by 
•^want  of  knowing  the  steps  to  be  taken,  they  en- 
treated a  letter  to  somebody  who  would  instruct 
'them  ;  **  but  their  object  was  to  get  a  letter  with  my 
name  to  it,  with  which  probably  in  a  short  time  they 
could  get  L.  20.     If  I  have  written  to  any  body  in  the 
office  of  the  Treasurer  of  the  Navy,  whom  I  knew, 
for  instruction  or  counsel  how  they  ought  to  act,  re- 
commending the  bearer  to  this  peri^on  for  any  in* 
formation  he  could  give  upoii  such  points  ;  if  1  only 
said,  I  beg  leave  to  recommend  the  bearer  to  your 
notice,  they  would  paste  this  upon  another  sheet  of 
paper,  cutting  off  the  bottom  part  (and  one  person 
was  detected  in  doing  this),  and  then  they  would 
take  the  name  at  the  bottom,  and  so  paste  it  together, 
making  a  kind  of  a  recommendation  of  this  person  : 
knowing  who  I  was  acquainted  with,  some  other 
clergyman,  perhaps  setting  me  down  as  giving  them 
10s. ;  that  clergyman  is  induced  to  give  them  10s. 
also,  and  to  send  them  to  some  benevolent  person  in 
•his  congregation :  and  so  they  go  on  till  they  have 
got  L.  20':  and  that  has  frequently  been  done,  I  do 
■not  mean   always  by   imposition.      But,   in  many 
•cases,  where .  persons  have  been  in  distress,  through 
providential  circumstances,  1  have  written  to  ano- 
ther clergyman,    saying,  such  a  wonian  was  dis- 
tressed,- and  had  so  many  children,   and   that  her 
husband   was  out  of  work,   and  that  this   I  knew 
to  be  the  fact,  for  I  had  inquired.     I  have  given 
lialf  a  guinea,  and  have  given  .the  names  of  ol£ers; 
and  by  .this  means  sufficient  relief  has  been  pro- 
cured without  coming  to   the  parish  at  all.     But 
the  impositions  on  the  subject  of  recommendations 
are  very  great ;  I  have  had  letters  from  all  parts  of 
the  country,  inquiring  whether  Ugave  a  general  re- 
commendation to  such  a  person;   and  they  have 
said,  we  saw  a  letter  purporting  to  be  in  your  hand- 
writing ;  we  were  pretty  confident  it  was  not  writ- 
ten by  you,  but  it  was  a  very  good  imitation.     One 
.man  in  Staffordshire,  where  I  had  lately  been,  got  a 
great  deal  of  money  upon  such  a  letter,    I  conceive 


the  beggars  in  the  streets  are  more  numerous  at  one 
time  of  the  year  than  another ;  and  it  would  be  sup- 
posed the  time  of  the  year  when  they  were  most 
numerous,  would  be  in  the  early  part  of  the  winter; 
but  that  is  not  the  case,  for  now  they  are  as  thick 
as  at  any  time  "of  the  year.  I  have  been  endeavour- 
ing for  a  long  time  to  ascertain  the  reason  of  this ; 
and  the  first  obvious  reason  for  the  influx  of  b^- 
gars  into  the  metropolis,  at  this  season  of  the  year, 
is,  with  respect  to  one  class  of  beggars,  those  who 
do  it  by  letters  or  recommendations,  and  not  going 
from  house  to  house,  that  they  take  advantage 
while  Parliament  is  still  sitting,  or  particular  per- 
sons being  in  town  ;  they  perhaps  are  pretty  station- 
ary in  London  all  the  year;  but  they  are  more 
anxious  at  this  time,  and  therefore  more  heard  of, 
because  people  are  going  otit  of  town,  and  therefore 
they  are  taking  time  by  the  forelock,  and  work 
double  tides ;  that  is  the  reason  I  very  frequently 
have  letters  sent  by  friends  of  mine  in  c^uence,  Mr 
Wilberforce  and  others,  requesting  me  to  inquire 
into  particular  cases,  and  if  I  found  them  to  be  as 
represented,  to  give  them  so  and  so.  I  have  gene- 
rally been  troubled  more  at  this  season  of  the  year 
than  at  any  other.  As  to  those  who  knock  at  the 
door  to  beg,  the  reason  of  their  being  so  numerous 
at  this  time  of  the  year,  1  apprehend,  is,  that  many 
cpme  out  of  the  country  with  a  view  to  take  the 
early  hay-time  about  the  metropolis,  but  they  bring 
always  a  large  suit  with  them.  If  a  man  comes  to 
mow  in  the  neighbourhood  of  the  metropolis,  they 
mow  their  way  back  again,  the  harvest  beginning 
sooner  near  the  metropolis;  they  bring  with  them 
a  wife  and  six  or  seven  children.  I  have  seen  hun- 
dreds coming  up  through  Stanmore,  when  I  resided 
there.  They  generally  come  too  soon,  and  the 
streets  are  filled  with  these  poor  people :  One  says, 
if  t  could  but  get  money  to  buy  a  fork  I  could  get 
work ;  and  another,  if  I  could  get  money  to  buy  a 
rake,  I  could  get  employment*  I  have  had  half  a 
dozen  with  me  since  Saturday,  stating  that  they 
came  up  to  get  a  job  of  work,  but  the  market  is 
overstocked:  there  are  so  many  Irish  here.  The 
consequence,  of  these  people  coming  is,  their  chil- 
dren are  immediately  set  to  begging  in  the  streets^ 
and  with  the  dust  upon  them,  having  travelled  a 
great  way,  and  frequently  in  real .  want,  they  move 
the  compassion  of  people  very  much ;  they  are  fre- 
quently sitting  with  papers  stuck  in  their  hats.  In 
the  course  of  six  or  eight  weeka  great  numbers  of 
those  will  disappear ;  the  husbands  will  get  to  mow« 
ing,  their  wives  will  get  a  hay-fork,  and  the  children 
will  get  to  weeding  in  the  gardens :  Then  they  get 
a  dreadful  habit,  by  coming  to  the  metropolis,  a  ha- 
bit of  idleness  and  drinking ;  and  those  children  are 
annually  instructed  in  idleness  and  drinking,  and  of 
course  lying ;  idleness  is  sure  to  bring  on  lying  and 
thefl.  I  dare  say  there  are  very  few  of  these  men- 
dicant children  who  are  not  trained  up  to  pilfer  as 
well  as  to  beg;  they  come  principally,  I  believe^ 
from  the  manufacturing  counties^  On  a  journey 
from  Birmingham  to  London,  two  years  ago,  I  pass- 
ed not  less  Uian  two  hundred  wiUi  their  wives  and 
children,  who  were  begging  as  I  passed.*' 

The  following  statement  is  inserted  in  the  Re« 
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Hegnr.  port  of  the  Committee,  tinder  the  title  of  **  Informa- 
tion communicated  by  three  members  of  a  Society 
instituted  for  Benevolent  Purposes  :*' 

*' In  Nicholas-court,  Rosemary  lane,  there  are 
about  twenty  beggars,  male  and  female,  of  the  very 
worst  description,  great  impostors,  drunkards,  bias- 
phemers,  &c.:  their  rendezvous  the  City  of  Car- 
lisle, Rosemary  lane. 

*'  In  Mill-yard,  Church-lane,  about  ten  female 
beggars. 

'*  In  White  Horse-court'  and  Blue  Anchor-yard, 
about  fourteen  beggars. 

**  In  Detridge-street,  New-street,  and  St  Cathe- 
rine's-lane,  about  thirty  female  beggars. 

"  In  Angel-Gardens  and  Blue  Gate  Fields,  about 
twelve  beggars,  four  of  them  blacks. 

'*  Id  Chapel-street,  Commercial-road,  six  beg- 
gars. 

"  In  Goodman's-yard,  Minories,  six  beggars  af- 
fecting blindness. 

"  In  the  neighbourhood  of  Shoredltch  and  Beth- 
nal  Green,  about  thirty-five  families  may  be  comput- 
ed at  one  hundred  and  fifty  members,  who  subsist 
by  begging  and  plunder.  There  are  about  thirty 
Greenwich  Pensioners,  who  hire  instruments  of  mu- 
sic and  go  out  in  parties. 

**  If  each  beggar  does  not  procure  at  least  6s.  per 
day,  they  are  considered  very  bad  at  their  busi- 
ness. • 

*'  In  visiting  George-yard,  leading  from  High- 
street,  Whitechapel,  into  Wentworth-street,  we  found 
there  were  from  thirty  to  forty  houses  apparently  full 
of  people;  and  being  desirous  of  knowing  the  situation 
they  were  in,  we  gained  access  to  several  of  them 
where  we  had  formerly  visited  distressing  cases; 
and  from  the  information  we  collected,  we  conceive 
that  in  these  houses  there  are  no  less  than  two 
thousand  people ;  the  whole  place,  indeed,  presents 
such  a  scene  of  human  misery  and  dissipation  as  can. 
hardly  be  conceived.  We  learned  from  those  we 
had  access  to,  that  one  half  of  these  inhabitants 
subsist  almost  entirely  by  prostitution  and  beggary ; 
&e  other  half  are  chiefly  Irish  labouring  people. 

**  In  Wcntworth-itreet  (adjoining  the  above  yard) 
there  are  a  great  many  houses  occupied  by  inhabi- 
tants similar  to  those  in  George-yard.  One  of  these 
(a  private  house,  No.  53)  we  visited,  and  were  not  a 
little  surprised  to  find  that  it  contained  one  hundred 
beds,  which  are  let  by  the  night  or  otherwise,  to 
beggars,  and  loose  characters  of  all  descnptions.  In 
some  of  the  lanes  leading  from  this  street,  there  are 
other  houses  of  the  same  kind." 

Mr  Sampson  Stevenson,  who  had  been  Overseer  of 
the  parish  of  St  Giles's  the  preceding  year,  and  by 
that  circumstance  forced  into  an  acquaintance  with  the 
practices  of  its  begging  inhabitants,  saiid, — '<  There 
is  a  man  whose  real  name  I  do  not  know,  but  he  goes 
by  the  name  of  Granne  Manoo.  He  is  a  man  who, 
I  believe,  is  scarcely  out  of  jail  three  months  in  the 
year ;  for  he  is  so  abusive  and  vile  a  character,  he  is 
very  frequently  in  jail  for  his  abuse  and  mendicity. 
He  is  young  enough  to  have  gone  to  sea,  but  I  be- 
lieve he  has  been  ruptured,  consequently  they  will 
not  take  him.  I  have  seen  him  scratch  his  legs  about 
Ibe  anclesi  to  make  thiem  bleed ;  and  he  never  goes 


out  with  shoes.    That  is  the  man  that  collectn  the 
greatest  quantity  of  shoes  and  other  habiliments;  for 
he  goes  literally  so  naked,  that  it  is  almost  disgusting 
fbr  any  person  to  see  him  in  that  situation.   Another 
man  I  have  known  upon  the  town  these  fifteen  or 
twenty  years ;  he  is  a  young  man  as  nimble  as  any 
man  can  be.    I  have  seen  him  fencing  with  the  other 
people,  and  jumping  about  as  you  would  see  a  man 
that  was  practised  in  the  pugilistic  art.    He  goes  ge- 
nerally without  a  hat,  with  a  waistcoat  with  his  arms 
thrust  through,  and  his  arms  bare,  with  a  canvass 
bag  at  his  back  ;  he  begins  generally  by  singing  some 
sort  of  a  song,  for  he  has  the  voice  of  a  decent  bal« 
lad-singer.     He  takes  primroses  or  something  in  hi^ 
hand,  and  generally  goes  limping  or  crawling  in  such^ 
a  way,  that  any  person  would  suppose  he  could  not 
step  one  foot  before  another.     I  have  also  seen  him» 
if  a  Bow-street  o£5cer  or  beadle  came  in  sight,  walk 
off  the  ground  as  quickly  as  most  people.    There  is 
^  a  man  who  has  had  a  very  genteel  education,  and 
has  been  in  the  medical  line,  an  Irishman  ;  that  man 
writes  a  most  beautiful  hand,  and  he  principally  gets 
his  livelihood  by  writing  petitions  for  those  kind  of 
people,  of  various  descriptions;  whether  truth  or 
falsehood  I  know  not,  but  I  have  seen  him  writing  ' 
them,  for  which  he  gets  from  sixpence  to  a  shilling. 
"  Do  you  know  whether  they  change  their  beats?— 
I  have  seen  them  come  out  from  twenty  to  thirty  out 
of  the  bottom  of  a  street,  formerly  called  Dyot 
Street,  now  called  George  Street.     They  branch  off, 
five  or  six  together,  one  one  way,  another  another. 
Invariably,  before  they  get  to  any  great  distance,  they* 
go  into  a  liquor-shop,  and  if  one  amongst  them  has 
saved  (and  it  is  rare  but  one  of  them  saves  some  of 
the  wreck  of  his  fortune  over  night),  he  sets  them  off 
with  a  pint  of  gin,  or  half  a  pint  of  gin  amongst 
them,  before  they  set  out.     Then  they  trust  to  the 
day  for  raising  the  contributions  necessary  for  their 
subsistence  in  the  evening.     They  have  all  their  di- 
visions.   The  town  is  quartered  into  sections  and  di« 
visions,  and  they  go  one  part  one  way,  another  part 
another.     In  regard  to  the  mendicity  of  people  beg« 
ging  with  children,  I  can  give  a  little  information 
upon  that.     There  is  one  person,  of  an  acute  nature^ 
who  is  practised  in  the  art  of  begging,  will  collect 
three,  four,  or  five  children  from  different  parents  of 
the  lower  class  of  people,  and  will  give  those  parents 
6d.  or  evea  more  per  day,  for  those  children  to  go 
begging  with.^  They  go  in  those  kind  of  gangs,  and 
make  a  very  great  noise,  setting  the  children  some- 
times  crying  in  order  to  extort  charity  from  the  peo- 
ple.    I  had  an  opportunity  of  seeing  a  number  of 
those  cases,  being  a  parish  officer.     They  will  some- 
times have  the  audacity  to,  come  to  the  Board  for 
relief,  which  we  have  four  days  a-week :  there  is  a 
great  deal  of  money  given  in  St  Giles's.'     They 
will,  if  necessary,  swear  they  are  all  their  own  chil- 
dren, and  being,  in  general,  of  Irish  parents  (where- 
ever  the  tree  falls  it  must  He),  consequently  they  get 
some  relief  till  we  can  make  proper  inquiry ;  but»  in 
a  very  short  time,  they  are  found  out,  for  we  gene- 
rally send  to  the  place  they  come  from ;  but  the  land- 
lords and  landladies  are  so  cunning,  they  would  swear 
that  the  whole  o£  those  children  belonged  to  them. 
But  we  have  people  of  their  own  clasS|  to  whom  we 
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Beggcr.  wre  obliged  to  give  something  to  detect  the  imposi- 
tions we  are  liable  to,  for  we  are  often  imposed  upon. 
A  great  many  of  those  cases  were  before  me  last 
year  as  a  parish  officer ;  where  a  woman  had  been  in 
.the  habit  of  receiving  5s.  a«week,  and  at  last  a  wo- 
man of  her  own  country  came  forward,  and  taxed. 
her  that  three  of  the  children  were  not  her  own. 
We  never  saw  them  again,  but  they  went  into  other 
parishes,  such  as  Mary-le-bone,  St  Andrew's,  and 
other  parishes,  and  sought  relief  there ;  they  know 
we  cannot  remove  them.  We  have  had  other  per- 
sons whose  families  are  their  own,  and  when  Uiey 
have  a  habtt  of  begging,  and  get  a  good  deal  of  mo- 
ney by  that  trade,  they  will  not  go  to  work.  But  we 
have  complaints  from  a  variety  of  persons  round 
Bedford  and  Bloomsbury  Square,  of  those  persons 
being  nuisances.  .  And  when  the  parties  have  come 
to  the  Board,  we  have  offered  them  the  house  to  come 
in  with  wife  and  children :-— *<  No ;  I  expect  iny  hus- 
band home  very  soon,  and  I  will  not  come  into  the 
house.''  In  those  cases  we  get  rid  of  them,  but  we 
invariably  offer  them  the  house.  When  they  will  not 
take  it»  then  we  stop  the  relief,  for  I  think  the  house 
is  the  best  thing  for  a  family  of  children,  and  a  dis* 
tressed  family  of  that  description." 

Mr  William  Dorrel,  inspector  of  the  pavement  of 
St  Giles's  and  St  Georce,  Bloomsbury,  said, — "  One 
evening  I  was  coming  down  Tottenham*court  Road ; 
8  man  and  a  woman,  both  b^gars,  were  quarrelling. 
The  man  swore  at  the  woman  very  much,  and  told 
her  to  go  down  to  such  a  place,  and  he  would  follow 
her.  I  said  to  myself,  I  will  see  this  out.  She  ap- 
peared to  be  pregnant,  and  very  near  her  time.  I 
went  do^n  to  Sheen's,  I  think  he  sent  her  there. 
There  was  a  quarrel,  and  he  said,  *'  I  will  do  for  you 
presently ;"  and  he  up  with  his  foot  and  kicked  her, 
and  ^own  came  a  pillow  stuffed  with  straw,  or  some- 
thing of  that  kind ;  she  was  very  soon  delivered.  I 
have  been  informed^  of  a  circumstance  respecting  a 
man  of  the  name  of  Butler,  that  went  about ;  he  had 
lost  one  of  his  eyes.  I^m  told  he  had  been  to  sea. 
He  had  a  dog,  and  walked  with  a  stick ;  the  dog 
went  i>efore  him ;  he  hit  the  curb-stone.  People 
supposed  he  was  blind  of  both  eyes ;  he  turned  bis 
eye  up  in  such  a  way  that  he  appeared  blind*  When 
he  returned  to  his  hotel,  he  could  see  as  well  as  I 
could,  and  he  wrote  letters  for  his  brother-beggars. 
This  man  has  been  dead  two  or  three  months."  • 

The  following  is  a  curious  fact,  testi6ed  by  Mr  T. 
A.  Finnigan,  master  of  the  Catholic  Free  School  in 
St  Giles's* — **  About  two  years  ago,  there  was  an  old 
woman  who  kept  a  night-school,  not  for  the  purpose 
•f  instructing  children  to  spell  and  read,  but  for  the 
aole  purpose  of  teaehing  them  the  street  language, 
that  is,  to  scold ;  this  was  for  females  particularly. 
One  female  child,  according  to  the  woman's  declara- 
tion to  me,  would  act  the  part  of  Mother  Barlow, 
and  the  other  Mother  Cummins ;  these  were  the  fic- 
titious names  they  gave.  The  old  woman  instructed 
the  children  in  all  the  manoeuvres  of  scolding  and 
elapping  their  hands  at  each  other,  and  making  use 
of  the  sort  of  infiunoiis  expressions  they  use.  This 
led  them  into  the  most  disgraceful  scenes.  When 
these  childiea  net,  if  one  entered  into  the  depart- 


ment of  the  other  the  next  day,  they  were  prepared   Be^gv- 
to  defend  their  station,  and  to  excite  a  mob."  ^"^S^^^ 

This  is  nearly  the  whole  of  the  information  which 
is  contained  in  this  celebrated  Report,  with  regard  to 
the  urU  which  are  employed  by  the  beggars  of  the 
metropolis.     We  shall  next  consider  the  estimate  P^baUe 
which  ought  to  be  formed  of  their  geitings.    On  this  Amount  of 
subject  also  exists  a  great  bias  to  exaggeration.  Bothj||5^^^ 
the  Committee,  and  these  witnesses,  with  certain  ex-     ^^ 
ceptions,  appear  to  have  been  led  by  it. 

Mr  Gurney  had  heard  of  one  individual  who 
boasted  that  he  could  with  ease  earn  5s.  a-day ;  that 
he  would  go  through  sixty  streets,  and  that  it  was  a 
poor  street  that  would  not  bring  him  a  penny.  Sir 
Nathaniel  Conant,.  however,  being  asked,  '^  Did  it 
ever  come  to  your  knowledge,  what  any  of  the  mendi- 
cants got?"  made  answer, — ^*  I  have  heard  very  large 
sums  stated,  but  I  disbelieve  many  of  t}iera  ;  I  have 
not  known  of  money  being  found  about  them ;  there 
*are  a  good  many  very  impudent  feliow»  certainly 
about  the  streets,  who  are  very  troublesome :  those 
who  have  been  taken  up  have  been  seldom  found  with 
more  than  a  shilling  or  two,  but  I  beheve  some  of 
them  had  hoarded  at  home.  There  was  a  woman 
brought  before  me,  when  I  acted  at  Marlborough- 
street,  who  had  a  caddy  in  which  there  were  nine  or 
ten  guineas  hoarded." 

Joseph  Butterworth,  Esq.  a  member  of  the  Commit- 
tee, stated  as  an  inference  from  credible  information 
which  he  had  received  respecting  their  mode  of 
spending,  that  their  daily  acquisitions  would  not  be 
less  than  from  3s.  to  5s.  each.  One  particular  gir], 
however,  whom  he  examined,  stated  diat  Is.  fid.  was 
the  common  amount  of  what  she  was  able  to  collect* 
tliough  on  some  days  she  made  as  much  as  4s.  or 

58. 

Mr  Sampson  Stevenson  was  asked,^*''  Has  it  fallen 
within  your  knowledge  what  the  largest  sums  are 
that  have  been  gained  by  beggars  in  the  course  of 
the  d^y  ?— That  I  have  been  unable  to  ascertaiui 
but  I  have  heard  them  brag  of  68.,  78.,  or  Ss.  a-day, 
or  more,  according  to  their  luck,  as  they  call  it;  and 
.  if  6ne  gets  more  than  the  others,  they  divide  it  with 
the  rest" 

It  appears  from  the  words  themselves  of  the  evi* 
dence  on  this  point,  that  it  is  insufficient  to  prove 
anything.  It  is  either  the  result  of  hearsay,  which 
hearsay  was  probably  the  result  of  conjecture,  not 
of  knowledge ;  or  it  is  founded  on  what  the  beggars 
themselves  have  said,  when  in  a  boasting  humour  ^ 
that  is,  when  actuated  with  a  desire  to  make  their 
gettings  appear  as  large  as  possible,  and  when,  of 
course,  their  own  declarations  about  the  amount  of 
them  are,  as  evidence,  of  little  or  no  value. 

6.  The  grcund  on  which  the  opinion  of  the  greafe 
profits  of  begging  seems  chiefly  to  be  founded;  is 
the  notion  which  is  entertained  of.  their  expensive 
mode  of  living.  It  is  therefore  necessary,  before 
we  adduce  the  remarks  which  appear  to  be  called 
{or  on  the  subject  of  profits,  to  state  the  evidence 
which  has  been  furnished  on  the  subject  of  expence. 

The  Reverend  William  Gurney  was  asked,— 
**  Have  you  understood  that  the  beggars'  walks  are 
considered  as  a  sort  of  property  ^— Yes  ]   I  have 
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no  doabt  of  It ;  they  never  interfere  one  with  ano- 
ther. 

**  And  that  a  blind  man  stationed  at  a  particular 
place,  drives  away  others  who  interfere  ? — Yes ;  and 
they  have  their  rules  and  their  carousings :  There  is 
a  house  in  Kent  Street,  where  I  have  seen  a  great 
fat  man,  who  moves  himself  about  on  a  wooden 
board.  When  I  lived  near  the  Kent  road,  I  have 
seen  eight  or  ten  of  these  persons  go  into  a  miser- 
able house  in  the  lower  part  of  Kent  Street.  I  have 
seen  tables  set ;  one  a  very  long  table  covered  with 
a  coarse  clodi,  but  a  clean  one;  and  there  was 
something  roasting :  I  was  afraid  to  go  in,  on  ac- 
count of  this  man,  who  was  a  very  violent  one;  this 
man  was  among  the  rest ;  they  were  going  to  have 
their  dinner  at  the  fashionable  hour  of  seven.  There 
was  a  cripple  am<Hig  them,  who  used  to  be  at  St 
George's  Chapd  in  St  Geoi^'s  Fields;  he  used  to 
lie  there,  and  pretend  to  hold  out  a  pamphlet;  he 
was  weak  about  the  loins,  and  his  legs  folded  under 
hun.  I  really  believe  the  stories  which  have  been 
told  are  not  exa^erated. 

**  Have  you  any  opportunity  of  knowing  that  the 
bread  they  eat  is  always  of  the  best  ? — ^Yes ;  they 
would  never  eat  any  but  the  best  wheaten  bread.** 

This  evidence  proves  but  little.  It  is  solely  by 
conjecture,  Mr  Gumey  here  infers  that  there  was 
any  considerable  expence. 

Sir  Daniel  Williams  was  asked, — '<  Do  you  know 
their  mode  of  life  ? — There  was,  in  a  situaUon  called 
Church  Lane,  Whitechapel,  some  years  ago  a  house 
of  resort  of  beggars,  which  was  well  known  to  all 
that  class  of  people  in  every  part  of  the  metropolis, 
by  the  name  of  The  Beggar's  Opera:  the  sign  of 
the  public-house  was  the  Weaver's  Arms,  but  its 
dang  name  was  The  Bexar's  Opera :  At  the  period 
I  am  mentioning,  these  beggare  used  to  resort  there 
of  an  evening,  t^ler  having  perambulated  their  differ- 
ent circuits,  and  lived  weU  ;  they  spent  a  consider- 
able portion  of  money,  would  have  hot  suppers 
dressed,  and  regale  themselves  with  beer,  punch, 
and  often  other  liquor  still  more  expensive." 

How  unfortunate,  and  at  the  same  time  how 
strange  if  is,  that  not  a  single  question  was  put  to 
this  gentleman,  to  ascertain  whether  he  knew  this 
by  hearsay,  or  by  observation.  We  are  constrained 
to  conclude  that  it  was  only  by  hearsay ;  because, 
had  he  seen  the  facts,  it  would  have  been  natural  to 
say  so  ;  and  because  we  are  never  entitled  to  make 
an  inference  stronger  than  the  premises  on  which  it 
depends. 

Mr  Butterworth  describes  scenes  of  a  similar  sort, 
but  has  attention  enough  to  accuracy  to  say,  that  he 
is  only  credibly  informed  of  tlie  things  which  he 
states.  Not  a  question  is  put  to  him  about  the 
sources  whence  bis  informatioQ  is  derived;  mudk 
less  are  any  of  the  persons  who  gave  it  brought  be- 
fore ^  Committee,  who  ought  not  to  haive  been 
c«mtented  with  the  hearsay,  when  they  night  have 
hod  the  original  evidence.  Mr  Botterworth  did,  in- 
deed, volunteer  (for  he  was  not  ptovoked  to  it  by 
any  mterr^^tion)  tlie  description  of  one  person. 
'*  I  know,"  he  said,  **  a  sober  hackney-cottchniaB^ 
upon  whose  veracity  I  can  depend,  who  has  frequent-' 
ly  conveyed  beggars  to  their  lodgings  ;  and  former- 


ly, when  he  plied  in  St  Giles's,  has  beea  aalled  to 
the  public  houses  which  they  haunt,  to  take  them 
from  thence,  being  so  intoxicated  tlley  could  not 
walk  home."  If  Uiis  information  of  the  hackney- 
coachman  was  of  any  value,  how  wrong  it  was  not 
to  call  the  hackney-coachman,  and  get  his  own  in- 
formation from  himself?  According  to  what  appears 
from  Mr  Butterworth's  words,  he  might  have  convey- 
ed a  begg^  from  those  houses,  either  twice  or  two 
hundred  times  in  his  life. 

This  is  a  very  imperfect  mode  of  collecting  evi- 
dence. 

The  only  person  who  gives  anything  that  resem- 
bles the  evidence  of  liis  own  observation  upon  the 
subject  is  Mr  Sampson  Stevenson.  He  was  asked, 
---"  Have  you  had  an  opportunity  of  making  observa- 
tionfljon  the  character  of  street  beggars? — A  great 
deal ;  not  only  before  I  was  officer,  but  having  beem 
led  by  beiag  officer  to  look  into  the  matt^,  I  have 
made  great  observations,  because  tliere  was  a  house 
which  those  kind  of  people  used,  not  above  eight 
yards  from  ray  own  house ;  complaint  being  made^ 
the  nuisaooe  was  done  away." 

"^  Have  you  had  an  opportunity  of  making  particu-' 
lar  inquiry  into  the  character  of  individual  beggars^ 
— I  have ;  in  fiict,  I  made  inquiry,  not  only  of  the 
landlord,  but  of  some  of  those  who  seemed  to  be  of 
a  superior  class,  or  petition  writers ;  that  was  before 
I  was  overseer.  A  year  or  two  ago  this  house  lost 
its  licence ;  it  not  only  encouragjed  those  kind  o£ 
people,  but  people  guilty  of  feUmies,  and  so  on* 
This  threw  them  into  other  quarters ;  and  they  made 
their  residence  at  a  public-house  called  The  Foun- 
tain, in  King-street,  Seven  Dials,  where  they  assem- 
bled not  only  at  night,  but  in  a  morning  before  they 
started  upon  their  daily  occupations,  as  they  express 
it ;  r  have  seen  them  come  in.  As  it  is  a  house» 
the  landlord  of  which  is  very  respectable,  and  has  a 
family,  I  have  gone  into  the  bar  on  purpose  to  see 
their  manner  of  going  on ;  that  is  very  near  the  tap- 
room ;  They  come  at  night,  perhaps  individuaby 
and  likewise  those  sailors,  or  pretend^  sailors,  in  a 
body;  but  those  who  go  one  and  two  together 
come  also:  those  who  are  sailors  never  take  any- 
thing  on  their  backs  like  knapsacks,  for  they  only 
beg  or  extort  money ;  but  the  others  beg  clothing, 
or  anything  they  can  get,  and  they  always  have  a 
knapsack  to  put  it  in  ;  they  will  come  loaded  with 
shoes  and  various  habiliments,  which,  being  near 
Monmouth-street,  the  place  where  they  translate 
old  shoes  into  new  ones,  they  sell,  and  likewise  the 
clothing.  I  have  heard  them  say,  that  they  have 
made  Ss.  or  4s.  a-day  in  begging  shoes,  for  some- 
times they  got  shoes  that  really  were  very  good  ones  { 
and  their  mode  of  exciting  charity  for  shoea  is,  in^ 
variably,  to  go  barefooted,  and  scarify  their  feet  and 
heeis  with  something  or  another  to  cause  the  blood 
as  it  were  to  flow.  I  have  seen  them  hi  thatntu^ 
tion  man^  times ;  and  thus  they  sally  out  to  their 
di&rent  departments,  but  invariably  changing  their' 
routes  each  day,  for  one  is  scarcely  ever  seen  in  thm 
sane  direction  two  di^s  together,  but  another  takea 
bis  situation.  I  have  seen  them. myself;  I  never 
saw  them  outside:  bet  I  have  seen  conaideraUe 
sums  of  money  pulled  out  and  shared  amongst  tkev, 
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Beggar,  both  collectively  and^  those  who  go  two  or  three  to- 
~  gether.  Victuals  I  do  not  think  I  ever  saw  brought 
into  that  pla6e,  for  I  rather  think  they  throw  it 
away  when  they  get  it.  Mostly  shoes  and  clothing, 
and  such  things  as  those,  which  they  sell  immedi- 
ately. They' stop  as  long  as  the  hoijise  they  us€t  is 
open,  and  get  violently  drunk,  and  quarrel  with  one 
another,  and  very  frequently  fight ;  after  that  they 
are  not  allowed  to  remain,  if  they  were,  the  licence 
would  be  stopped;  and  very  likely  there  are  houses 
in  St  Giles's  where  they  spend  the  other  part,  if  they 
have  any  led. 

"  What  is  their  general  character  ?-r-They  are  peo- 
ple that  are  initiated  in  this  mode  of  begging ;  one 
teaches  another  their  modes  of  extorting,  for  I  can 
call  it  nothing  else  but  extorting :  And  they  are 
of  the  worst  of  characters,  characters  whose  bias- 
phemy  it  is  almost  impossible  to  repeat;  they  will 
follow  you  in  a  street  for  a  length  of  space,  and  if 
they  do  not  receive  money,  they  give  a  great  torrent 
of  abuse,  even  all  the  time  you  may  hear  them. 
Most  of  them  have  no  lodgings.  There  are  houses 
where  there  are  forty  or  fifty  of  them,  like  a  jail, 
the  porter  stands  at  the  door  and  take^the  money ; 
for  3d.  they  have  clean  straw,  or  something  like  it ; 
for  those  who  pay  4d.  there  is  something  more  de- 
cent ;  for  6d.  they  have  a  bed  ;  they  are  all  locked 
in  for  the  night,  lest  they  should  take  the  property. 
In  the  morning  there  is  a  general  muster  below.  I 
^  have  asked  country  paupers  who  have  come  for  re- 
lief, how  they  have  been  entertained,  they  say,  Very 
badly :  they  have  gone  there.  The  servants  go  and 
examine  all  the  places,  to  see  that  all  is  free  from 
felony;  and  then  they  are.  let  out  into  the  street, 
just  as  you  would  open  the  door  of  a  jail,  and  let 
out  forty  or  fifty  of  them  together,  and  at  night  they 
come  again;  they  have  no  settled  habitations,  but 
those  places  to  which  they  resort;  but  there  are 
numbers  of  those  houses  in  St  Giles's." 

Most  of  the  statements  in  this  declaration  are  very 
loose  and  vague.  Yet  not  a  question  is  put  by  the 
Committee  to  ascertain  how  fai'  the  witness  had  ac- 
tually seen  and  heard,  and  how  far  he  merely  con- 
jectured. No ;  he  is  allowed  to  make  up  a  compound 
of  what  he  saw,  and  what  he  conjectured,  just  as  he 
pleased,  and  to  leave  the  in^edients  without  any 
distinction.  In  several  things  he  is  *  palpably  and 
grossly  erroneous.  For  example,  he  supposes  that 
beggars  in  general  throw  away  the  victuals  which 
they  collect.  It  is  likely  that  they  should  take  the 
trouble  of  collecting  any  thing  merely  to  throw  it 
away  !  It  is  likely  they  should  throw  away  that  for 
which  they  might  get  money  !  Besides,  the  asser- 
tion is  contrary  to  what  is  actually  d^elivered  in  evi. 
dence  to  the  Committee;  the  fact,  that  there  are 
places  in  St  Giles's  where  the  commodity  is  regular- 
ly bought,  and  where  those  who  have  collected  it  go 
to  sell  it. 

*  Nothing  is  more  common,  in  cases  of  this  sort, 
than  to  receive  a  violent  impression  from  the  strong 
eases,  however  few ;  to  overlook  and  forget  the 
small  cases,  however  numerous ;  and  from  the  strong 
cases  solely  to  draw  every  inference  to  the  whole. 
There  are  strong  marks  of  this  imperfection  in  the 


evidence  which  is  given  in  this  Report  Mr  Steven* 
son,  for  example,  in  the  passage  which  has  just  been 
quoted,  gives  it,  without  any  restriction  whatsoever, 
as  a  general  characteristic  of  the  beggars  of  whom 
he  spealfs,  to  be  very  abusive  when  their  applications 
are  refused.  Now,  this  may  safely  be  pronounced 
as  one  of  the  rarest  occurrences.  The  writer  of  this 
article  may  give  his  own  evidence.  He  has  lived 
above  fifteen  years  in  the  metropolis :  he  has  walked 
more  than  most  people,  both  in  the  streets  of  Lon- 
don, and  in  the  roads  and  fields  immediately  sur* 
rounding  it :  he  never  gives  anything  to  a  casual 
beggar :  he  has  been  accosted  by  thousands  of  beg- 
gars :  be  cannot  at  this  moment  recollect  that,  in  the 
whole  course  of  that  experience,  he  ever  met  with 
one  abusive  word :  but  he  has  a  hundred  times  re* 
ceived  a  *'  Thank  you.  Sir,"  with  a  bow  or  a  curtsey 
from  the  little  boys  and  girls  whom  he  has  refused 
and  repulsed,  and  to  whom  it  is  evident  that  such  a 
lesson  is  taught  by  those  on  whom  their  conduct 
depends.  I'he  impostrous  beggar,  in  fact,  knows  his 
art  too  well  to  lose  his  temper ;  and  the  spirit  of  the 
age,  so  much  improved,  renders  a  mild  deportment 
necessary  to  the  success  even  of  the  worst  employ- 
ment. 

Of  this  evidence  about  the  great  gains  of  beggars, 
some  parts  are  directly  and  strongly  opposed  to  the 
rest.  ' 

Thus  we  are  told  that  they  eat  and  drink  most 
voluptuously ;  we  ajre  also  told  that  their  sleeping 
places  are  wretched  beyond  description.  But  why 
should  tills  be,  if  they  were  able  to  afford,  in  this  re- 
spect, a  higher  degree  of  comfort  ?  Notwithstand- 
ing what  we  are  told  about  their  delicate  feeding,  w<» 
are  also  told  that  there  are  eating-houses  to  which 
the  beggars  resort,  and  in  which  they  buy  the  scraps 
of  victuals,  collected  at  doors,  which  the  beggars 
who  have  collected  beyond  their  own  consui|i{ition 
there  dispose  of.  Thib  is  no  proof  that  they  are  ge- 
nerally able  to  cultivate  delicacy. 

So  slight  an  exercise  of  reflection  is  sufficient  to 
show  that  the  gain  of  beggars  must  of  necessity  be 
wretched,  that  one  is  astonished  at  the  proof  which 
is  exhibited  of  the  inattention  of  mankind,  by  the 
number  of  persons  who  believe  the  contrary.  Ac- 
cording to  die  principle  of  population,  which  sup- 
poses a  greater  number  of  hands  than  can  find  em- 
ployment, the  ordinary  occupations'  and  trades  may 
all  be  regarded  as  overstocked.  The  lowest  is  ne- 
cessarily the  most  overstocked  of  ail ;  because  the 
hands  which  overflow  from  the  rest  are  all  driven 
downwards,  and  the  lowest  receives  the  overplus  of 
the  whole.  The  lowest  species  of  occupation  is, 
therefore,  of  necessity  underpaid ;  that  is  to  say,  the 
wages  of  the  labourer  are  not  sufficient  to  maintain 
him  with  such  a  family  as  is  necessary  to  keep  the 
number  of  labourers,  in  that  occupation,  at  its  ex- 
isting amount.  But  it  must  necessarily  be,  that  the 
gains  of  beggars,  upon  the  whole,  that  is,  the  gains 
of  an  average  beggar,  are  below,  and  considerably 
below,  the  earnings  oi^  individuals  in  the  lowest  and 
worst  paid  species  of  labour.  If  it  were  not,  it  would 
follow,  that  the  wretched  starving  people,  employed 
in  the  lowest,  naturally  the  hardest  and  most  pain- 
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Beggar,  fbl,  spedet  of  labour,  of  conMnt,  wOl  chooie  to  re- 
^S^^^  ceive  a  small  sum  with  hard  and  painful  labour,  when 
^  they  might  receive  a  larger  bum  without  any  labour 
at  all ;  it  would  follow  that,  out  of  a  multitude, 
amounting  to  the  greater  part  of  the  population,  all, 
or  all  but  an  insignificant  portion,  are  endowed  with 
this  degree  of  heroic  virtue.  This  would  be  to  sup* 
pose  a  sensibility  to  moral  considerations  which,  in 
th&  circumstances  of  an  oppressive  and  degrading 
poverty,  is  utterly  incompatible  with  the  laws  of  hu- 
man nature. 

We  regard  it,  therefore,  as  a  matter  of  demonstra- 
tion, that  the  earnings  of  b^gars,  as  a  class,  are 
considerably  below  the  earnings  of  the  worst  paid 
class  of  labourers. 

With  this  conclusion,  however,  it  is  very  compati- 
ble to  suppose,  that  individuals  in  the  class  of  beg- 
gars, those  who  havd  more  skill  and  industry  than 
the  rest,  may  attain  to  considerable  gains ;  as  it  is 
evidently  an  occupation  in  which  a  greater  or  less 
degree  of  skill  in  working  upon  the  attention  and 
sympathy  of  mankind  mu8t»make  a  considerable  dif- 
ference. The  greater  you  suppose  the  gains  of  these 
skilled  individuals  to  be,  the  smaller,  of  course,  must 
you  suppose  the  number  of  those  who  make  them. 

7.  We  have  now  exhibited  what  appears  to  be  the 
result  of  all  the  evidence  yet  before  the  public,  re- 
specting the  actual  state  of  mendicity.  The  infor- 
mation is  exceedingly  imperfect,  while  it  is  certainly 
not  very  creditable,  to  the  legislation  of  our  country 
to  be  thus  ignorant  upon  such  a  subject. 

It  remains  for  us  to  present  nnhat  the  existing 
state  of  information  enables  us  to  discover  with  re- 
gard to  the  causes  which  operate  in  this,  our  own 
country,  to  the  production  of  mendicity ;  in  the  next 
place,  to  explain  the  effects  which  it  is  of  the  nature 
of  mendicity  to  produce ;  and,  in  the  last  place,  to 
give  a  list  of  the  operations  which  appear  likely  to 
be  the  most  powerful  in  effecting  a  remed^y,— the  ob- 
ject and  end  of  the  inquiry. 
Csuct  of  8.  With  respect  to  the  causes  of  British  mendicity, 
Mcndidtj.  it  will  be  useful,  in  the  first  place,  to  give  what  drop- 
ped in  detail  from  the  witnesses  before  the  Com- 
mittee. 

The  cause  of  which  they  first  begin  to  speak,  is 
what  we  may  call,  in  one  word,  soldieringy  or  the  un- 
favourable change  produced  in  the 'minds  and  in  the 
circumstances,  both  of  individuals  and  of  families, 
when  the  individuals,  or  those  on  whom  they  depend, 
become  soldiers.  There  is  nothing  to  which  the 
minds  of  the  witnesses  appear  to  be  carried  more 
frequently  than  to  this. 

Edward  Quin,  Esq.  a  member  of  the  establish- 
ment for -sending  the  poor  Irish  to  their  own  country, 
speaking  of  the  persons  whom  they  send,  declares : 
**  Most  of  those  parties  have  been,  I  should  imagine 
nine  out  of  twelve,  either  in  the  army  or  navy,  and 
mostly  with  families,  who  have  no  means  whatever  of 
returning  home,  except,  perhaps,  a  temporary  pass, 
twopence  a  mile,  or  a  penny  a  mile ;  we  nave  known 
a  man,  with  a  wife  and  six  children,  coming  from  the 
Peninsula,  sometimes  with  9d,  or  Is.  or  2s.  a-day." 

He  makes  a  curious  declaration  with  regard  to  the 
Irish,  who  are  already  begging  in  England.  The  es- 
tablishment thinks  it  is  better  to  have  them  in  £pg- 


land,  as  '^  to  send  them  to  Ireland,  where  there  is  no 
provision  for  them,  would  be  doing  them  no  good." 

Mr  Colquhoun,  thotcelebrated  magistrate,  and  our 
grand  instructor  on  the  subject  of  police,  being  ask- 
ed for  his  opinion  of  the  causes  of  mendicity,  said,p* 
''  It  does  appear  that  there  are  various  classes  of  men- 
dicants, which  are  all  pretty  numerous  :  First,  tho^e 
that  are  beggars  by  profession,  who  are  the  imme- 
diate objects  of  the  attention  of  the  police.    Second- 
ly, those  that,  from  temporary  pressure  in  the  winter 
season,  and  other  seasons  when  work  is  slack,  or 
they  have  any  special  pressure  upon  them,  fall  into 
want,  such  as  the  wives  andjamilies  qfsoldierSf  when 
their  husbands  are  abroad  ;  or  when,  from  sickness, 
the  head  of  the  family  is  out  of  work,  many  of  them 
have  no  resource  but  to  ask  alms  in  the  streets ;  that 
class  is  forced  to  do  so  from  the  inadequate  allow- 
ance the  parishes  can  make  them,  partly  arising  from 
their  not  being  parishioners,  and  arising  also  from 
the  circumstance  of  the  small  sum  the  parishes  can 
afford  to  allow,  which  seldom  exceeds  the  weekly 
sum  required  for  a  miserable  lodging.     The  next 
class,  I  am  sorry  to  say,  are  persons,  and  tHey  are 
pretty  numerous,  who  have  allowances  Jrom  Greenwich 
Hospital f  or  who  are  Chelsea  pensioners  ;  they  carry  on 
the  trade  of  begging  to  a  pretty  considerable  extent. 
Strangers  wander  up  to  town,  of  which  there  are  a 
great  number,  in  search  of  work,  with  their  figLmilies^ 
and  are  disappointed,  in  consequence  of  the  scarcity 
of  labour,  from  the  supply  being  greater  than  the  de- 
mand ;  which  has  been  evident  to  me,  and  very  much 
so,  from  attending  the  very  unpleasant  duty  of  ap- 
peals against  parish  rates,  and  that  discloses  very 
often  a  great  number  oC  people  out  of  employ :  a 
number  of  these  who  have  been  wandering  up,  as 
well  as  those  stationary  in  town,  do  obtain  some  sub- 
sistence, I  apprehend,  from  beggmg.     Those  are  all 
the  different  classes  which  occur  to  me  at  preseat.** 

Mr  Davis,  the^  agent  by  whom  all  persons  taken 
up  as  beggars  and  vagrants  in  London  and  Middle- 
sex, and  passed  to  other  counties,  are  conveyed, 
speaking  of  the  difficulty  of  keeping  them  from  run- 
ning away,  says,-***  But  the  girls  that  come  up  with 
the  soldiers  are  the  worst  we  have ;  down  at  Wool- 
wich or  at  Greenwich,  sometimes  I.  have  a  whole 
coach-load  brought  up  at  a  time,  some  going  one 
way,  some  another ;  if  it  is  possible  to  get  away,  they 
will.  Some  of  them  say,  We  must  go  out  of  your 
district,  but  we  will  not  promise  to  go  all  the  way 
home." 

The  Edinburgh  Society,  also,  for  the  suppressioa 
of  beggars,  say,  in  their  first  Report, 

"  The  widows,  where  not  charity  work-house  cases, 
were  generally  found  burdened  with  families,  fre- 
quently the  widows  of  soldiers  killed  in  battle.  The 
married  women  were  either  old,  or  with  families, 
their  husbands  being  labourers  out  of  employment, 
or  soldiers  abroad,  maiiy  of  whom  had  once  enjoyed 
the  county  allowance  as  militiamen's  wives,  but  who 
had  been  deprived  of  that  resource  in  consequence 
of  their  husbands  having  volunteered  into  r^unents 
of  the  line.  There  seems  some  reason  to  apprehend 
that  the  allowance  to  the  wives  and  families  of  mi- 
litiamen is  gradually  eradicating  that  pride  which, 
with  th^  lower  ranks  in  this  country,  made  parish 
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B^gar.   'support  disgraceful-,  and  the  resource  only  of  the  ut- 
^^^  terly  helpless  and  friendless." 

We  shall  not  lengthen  this  article  by  pointing  out, 
because  they  are  obvious  to  all,  the  circujnstances 
attached  to  soldiering,  by  which  it  necessarily  be- 
comes a  great  source  of  beggary.  These  instances 
are  sufficient  to  prove  the  impression  which. has  been 
made  by  the  facts  upon  the  minds  of  those  who  have 
been  situated  most  favourably  for  observing  them. 

The  next  circumstance  which  ia  stated  by  the  wit- 
nesses before  the  Committee  as  a  cause  of  multiply- 
ing beggars,  is  the  state  lottery.    It  is  adduced  by 
more  oAhe  witnesses  than  one,  but  we  must  remain 
satisfied  with  a  specimen.    Mr  Wakefield  was  asked, 
'<  You  have  mentioned  the  lottery,  as  the  second 
•ause ;  have  you  any  facts  to  state,  justifying  that 
opinion  ? — I  beg  to  state  a  very  strong  instance 
of  an  apparently  industrious  man,  who  applied  to  the 
committee  of  the  Spitalfielck  Soup  Society  for  re- 
lief; he  was  told,  that  his  appearance  did  not  indi- 
cate want ;  and  his  mode  of  living  was  asked.     He 
said  he  was  a  '<  Translator  ;"  which  is  a  business  of 
buyins  old  shoes  and  boots,  and  translating  them  into 
wearable  ones.    Inquiry  was  then  made,  if  h&  had 
,  such  a  business,  why  he  should  then  apply  for  relief; 
and  he  answered,  as  a  matter  of  course,  that  the  lot- 
tery was  drawing,  or  about  to  draw.    "  Why,  how 
can  that  affect  your  business  ?'* — *'  I  have  no  sale 
for  boots  or  shoes  during  the  time  that  the  lottery 
draws.*'    Inquiry  was  then  made  as  to  the  truth  of 
the  statement,  and  it  was  found  to  be  the  case,  and 
that  he  was  an  industrious  and  respectable  man ; 
and  that  it  was  only  on  account  of  the  loss  of  his 
trade  that  he  was  brought  into  that  distress. 

**  How  long  ago  was  that  ? — Two  or  three  years 
ago ;  the  money  went,  of  course,  either  in  the  pur- 
<  chase  of  tickets,  or  the  payment  of  insurances  in  the 
lottery." 

Almost  all  the  witnesses  who  deliver  any  opinion 
upon  the  causes  of  mendicity,  mention  the  use  of 
intoxicating  liquors  as  one  of  the  greatest.     It  is 
needless,  we  conceive,  to  adduce  the  testimony  of 
any  individual  in  this  case.     The  only  mistake,  of 
which  there  is  any  danger,  in  respect  to  this  cause, 
is  the  ascribing  to  it  more  effects  than  it  ;,produces. 
Though  mischievous,  in  proportion  to  the  quantity, 
by  every  drop  that  is  consumed,  it  will  accou^^for 
but  a  small  portion  of  the  mischief  which  we  be- 
hold. 

Local  demands  for  temporary  labour  oflen  affect 
the  *poor  very  unfavourably.  A  passage  already 
quoted  from  the  evidence  of  Mr  Gumey,  shows  in 
what  manner  a  great  number  of  persons  crowding  to 
the  vicinity  of  London  in  the  hay  season,  are  driven 
or  seduced  into  habits  of  beggary. 

One  cause  of  beggary  may  here  be  mentioned, 
which  has  not  attracted  all  the  attention  which  it 
deserves.  That  is,  the  mode  in  which  we'allow  cer- 
tain classes  of  the  people  to  pay  themselves  by  a 
sort  of  begging.  In  these  unhappy  circumstances 
we  allow  post-boys,  stage- coachmen,  and  various 
other  classes  to  be  placed.  One  sort  of  begging  is 
nearly  allied  to  another.  Of  the  same  tendency  is 
the  practice. by  which  servants  take,  and  by  their 


well  known  •xpectatiotM  beg,  gratuities  from  their  Be^v. 
master's  guests.  All  these  are  degrading  practices, 
which  bring  down  the  mind  to  the  mendicant  level. 
We  have  no  doubt  whatsoever,  that,  of  this  sort  of 
people,  a  greater  proportion  than  of  others,  recruit 
the  ranks  of  mendicity. 

Almost  all  the  witnesses  represent  the  want  of 
education,  as  standing  high  in  the  list  of  the  cauaea 
of  mendicity.  Some  of  them  who  had  used  the 
greatest  range  of  observation,  spoke  of  this  cause  wiA 
extraordinary  emphasis ;  and  of  the  powerful  eSsctM 
of  schooling,  as  givine  that  sense  of  honour  to  the 
people,  which  midces  them  willing  rather  to  die  than 
to  beg.  We  shall  not  enlarge  upon  this  cause^ 
which  would  afford  materials  for  a  volume.  It  ia 
enough,  in  this  place,  to  mark  the  importance  which 
the  mere  outward  observation  of  practical  men  has. 
drawn  them  to  attach  to  iU 

The  poor  laws  stand  branded  by  the  witncaoca  as 
perhaps  the  most  prolific  of  all  the  causes  of  beg- 
gary. The  object  of  the  poor  laws  is  the  very  re- 
verse. They  are,  by  this  ^  account^  the  greateet 
cause  of  that  which  they  were  contrived  to  prevent. 
By  making  a  sure  provision  for  every  body  reduced 
to  want,  idl  motive  for  begging  was  expected  to  bt 
taken  away.  The  legislator  looked  only  to  one  thing; 
where  he  had  a  great  many  things  to  which  he  ought 
to  have  looked. 

Mr  John  Stafford,  the  chief  clerk  of  the  Fofice- 
office  in  Bow-street,  said, — *^  I  think  it  might  prevent 
a  considerable  number  of  persons  becoming  beggarsi 
if  there  was  greater  facility  given  to  the  magistrates 
to  compel  parish-officers  to  relieve  poor  persons  who 
are  in  want,  and  unable  to  work  or  provide  for  them- 
selves ;  for,  as  the  law  stands  now,  if  a  poor  person 
comes  to  the  magistrate  to  complain  that  he  is  in  a 
state  of  distress,  and  does  not  Jcnow  what  to  do  to  ob- 
tain relief,  thai  person  must  apply  to  two  overseers 
of  the  poor,  who  may  refuse  relief.    The  magistrate 
must  then  summon  the  two  overseers  to  appear  be- 
fore him ;  and  it  is  not  until  after  they  appear,  or 
have  made  default,  that  he  is  enabled  to  make  any 
order  upon  the  parish-officers  to  relieve  those  per- 
sons ;  so  that,  in  cases  where  the  parish-officers  are 
from  home,  or  when  they  live  at  any  distance,  it  re- 
quires frequently  a  day  or  two  before  a  return  to  the 
summons  can  he  procured;  then,  unless  anything 
can  be  done  in  the  meantime,  the  paupers  have  no 
means  of  obtaining  relief,  but  by  soliciting  charity.*' 
Sir  Nathaniel  Conant,  the  magistrate,  describes 
the  same  evil  in  nearly  the  same  words.    Respecting 
the  beggars  produced  by  this  cause  he  was  asked, — 
*'  Do  you  think  they  constitute  a  large  proportion  of 
the  beggars  in  London  ? — ^I  cannot  state  that ;  there 
are  a  great  niany,  almost  all  the  persons  not  actually 
known  in  a  parish,  who  have  occasion  to  apply  for 
parish  relief,  apply  in  their  last  extremity.   They  are 
shifted  about  from  poet  to  pillar  for  two  or  three 
days,  before  they  can  obtain  relief.   They  beg  at  the 
comer  of  a  street ;  they  are  tak^i  iit>.by  ^^  watch- 
man ;  and  when  they  are  found  to  belong  to  a  parish, 
they  are  let  out,  instead  of  being  takeB  to  the  ever- 
seers.    1  conceive  a  good  many  of  those  who  run 
after  the  passengers  are  in  that  situation.    I  con- 
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B€C8«r.  ceive  thai,  if  they  could  go  to  the  parish-officen  at 
the  moment  of  osualtyy  they  woula  not  be  in  the 
streets* 

On  this  head,  howeTer,  the  information  afforded 
by  Mr  Martin  is  the  most  important.  It  appeared 
by  the  Inquiry,  of  which  he  was  the  principal  organ, 
into  the  State  of  Mendicity  in  the  Metropolis,  that 
about  one  half  of  the  beggars  in  the  metropolis  in 
reality  belonged  to  the  parishes  in  the  metropolis, 
and  were  there  entitled  to  relief.  This  is  most  as- 
suredly, in  the  account  of  English  mendicity,  a  very 
extraordinary  fact.  It  is  worth  while  to  give  the 
proportions,  as  they  exhibited  themselves  upon  this 
Inquiry : 

CL4SI  I.    PAROCHIAL  INDIVIDUALS. 

OfHoraePsriiliei;  indonveof 

abottt        -       -       -      1^84  diUdren,  about  S^l 
Of  Distant  Farialies ;  toclu- 
sivc  of       .        .         .        489    ditto      -       »     868 
Total  Parochial  Children, 

about        -  -         1,873  — — 

Total  Paiochial  Individuals,  about         •  •         S^099 

Clam  II.    NON-PAROCHIAL  INDIVIDUALS. 


Irish ;  ioelfttive  of  aboot 
bcolcb ;  tDchuive  of 
Foreign;  indosiTe  of 
Total  Non-Parochial 

Children,  about 
Total  Non-Parodiial  In- 
dividoak,  about 


1,091  children^boot  1,770 

103    ditto         •         168 

29    ditto        •  59 

IfiU  


Total  Children  on  the  «,000 

cases,  about        -  3,096 

Total  Individuals  on  the  8,000  cases,  alniat 


1,997 


5,096 


Mr  Martin  obsenres,  ^*  It  may  appear  extraordi« 
nary,  that  the  parochial  poor  should  be  found  to  fur- 
nish above  one  half  of  the  general  mass  of  beggars 
in  the  metropolis.  There  are,  however,  two  causes 
particularly  siffecting  the  parodiial  poor,  which  have 
doubtless  contributed  to  reduce  many  of  them  to  a 
state  of  beggary;  viz. 

'*  1.  The  practice,  generally  prevailing  in  the  me- 
trc^olis,  of  refusing  relief  to  paupers  out  of  the 
work-house;  and, 

**  2.  The  want  of  a  provbion  by  law,  to  direct,  in 
particular  cases,  adequate  relief  to  parochial  poor, 
not  resident  within  the  limits  of  their  legal  settle- 
ments." 

It  was  observed  to  him,  "  If  it  be  real  distress  and 
not  imposture,  it  should  appear  that  the  proper  place 
to  apply  for  relief  would  be  the  place  of  their  own 
settlement  ?— It  is  astonishing  how  ignorant  the  poor 
people  are.  A  great  many  live  in  a  contiguous  pa- 
rish to  that  to  which  they  are  chargeable,,  then  they 
are  afraid  of  the  law  which  directs  they  should  be 
either  imprisoned  or  whipped,  or  removed  home,  in 
case  they  apply  for  relief;  and  some,  who  have 
been  in  better  conditions  in  life,  are  very  delicate  in 
making  their  distresses  known  at  all. 

'*  Have  you  tiscertained  that  ? — Yes ;  even  when  I 
have  written,  I  have  frequently  found  the  testimony 
in  some  degree  corroborated  I  have  received  be- 
fore ;  there  may  have  been  a  variation  in  a  few  cir* 
cumstances,  but  the  general  statement  has  been  of- 
ten true  in  those  cases  with  which  the  committee 
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would  be  most  surprised.    A  woman  mentioned  a   Begisar. 
great  deal  of  property  abroad  (I  think  in  one  of  the 
West  India  Islands)  some  time  ago ;  I  found  there 
was  ground  for  a  great  part  of  what  she  said,  but 
not  the  whole. 

"  You  think  those  persons  did  not  know  where  to 
apply,  till  you  informed  them  ? — In  many  instances 
they  did  not  know  how  to  apply,  or  they  have  beea 
so  intimidated  by  the  letter  of  the  law  they  were 
afraid. 

**  Do  you  think  a  large  proportion  of  those  who  ap- 
plied, became  beggars  and  applied  for  relief  to  you, 
because  they  did  not  choose  to  go  to  their  parish  ? 
— I  think  there  were  some,  but  their  motives  for  that 
were  very  various ;  in  many  cases  it  was  entirely  ti- 
midity. 

"  You  have  mentioned  in  your  printed  letter  of 
1 8 1 1 ,  as  one  of  the  causes  for  beggary,  the  want  of  a 
provision  by  law  to  direct,  in  particular  cases,  ade- 
quate relief  to  parochial  poor  not  resident  within  the 
limits  of  their  legal  settlement;  what  do  you  mean  by 
that  ? — I  mean,  that  supposing  there  is  a  man  be- 
longing to  Liverpool  who  is  a  coachjnaker's  smith 
for  instance,  or  in  some  employ  in  London,  and  that 
he  falls  into  temporary  distress  by  sickness;  the 
distress  of  that  family  is  enhanced,  and  often  goes 
to  the  excess  of  making  the  wife  pawn  even  the 
working  tools  of  her  husband :  if  they  could  imme- 
diately go  to  any  magistrate,  and  claim  the  necessa- 
Tj  relief,  to  be  afterwards  refunded  by  their  parish, 
that  distress  would  be  prevented." 

To  Mr  Colquhoun,  the  magistrate,  it  was  observed^ 
•— ^'  You  have  given  it  as  your  opinion,  in  your  Trea* 
tue  on  IndieencCi  that  amons  the  causes  of  vagrancy 
is  the  hardship  and  dread  of  removals  ? — 1  look 
upon  the  removal  as  one  of  the  greatest  evils  at- 
taching to  the  pauper  system;  u  that  could  be 
done  away  by  legislative  regulation,  so  as  to  let  the 
burthen  fall  equally  upon  the  country  at  large,  that 
would  do  more  to  reduce  the  rates  than  any  tiling 
else :  it  is  a  lamentable  thing.  I  know  in  the  year 
1800,  that  in  Braintree  and  Booking  in  Essex,  al- 
though the  average  of  the  whole  country  was  not 
above  58.  6d.  in  the  pound,  they  paid  actually  408. 
in  the  pound  for  poor  rates,  which  amounted  nearly 
to  a  disinherison  of  property,  in  the  hands,  perhaps, 
since  William  the  Conqueror,  of  some  of  the  pro- 
prietors ;  and  I  know  of  property  which  would  let 
for  L.  200  a  year  in  any  other  part  of  the  country, 
letting  for  L.  20:  And  I  remember  anothier  in- 
stance, of  a  person  who  had  established  a  nursery ; 
he  was  rated  for  that  nursery  L.  70  a  year ;  it  had 
cost  him  L.  800 ;  and  the  question  with  him  was, 
whether  it  would  not  be  better  to  abandon  it  than 
sustain  the  burthen.  Wherever  you  see  in  England 
the  finest  surface  of  country,  such  as  Hertfordshire, 
and  all  the  southern  counties,  there  you  have  the 
greatest  portion  of  poverty :  In  Sussex,  by  the  last 
returns,  it  was  25  in  the  hundred,  that  was,  a  fourth 
part  of  the  population;  in  Cumberland,  five;  in 
Lancashire,  where  we  should  expect  more  poor  than 
any  other,  from  the  fluctuation  of  labour,  17- 

<<  Do  you  conceive,  that  the  system  of  removals  at 
onc^  adds  considerably  to  the  expence  of  the  rates, 
and  is  a  great  grievance  to  the  morals  of  the  poor  ? 
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*— That  it  degrades  the  poor  to  a  very  great  degree 
is  certain ;  and  that  it  adds  to  the  rates,  but  mostly 
in  the  metropolis.  The  maaagers  of  the  poor  are 
very  willing,  thinking  to  get  rid  of  them  in  a  short 
time,  to  maintain  them,  rather  than  send  them  to  a 
remote  quarter ;  if  it  is  within  20  or  30  miles,  they 
will  remove  them,  but  if  it  is  200  miles  off  they  do 
not  go  to  the  expence. 

"  Then  they  must  have  tlie  paupers  perpetually 
upon  them  ? — They  are  in  hopes  of  soon  getting  rid  of 
them ;  they  often  go  into  the  house  from  the  sickness 
of  the  head  of  the  family,  or  from  various  casualties ; 
they  are  in  hopes  things  may  come  round." 

'  Of  the  existing  system  of  extraordinary  laws  con- 
cerning thejpoor  in  England,  that  part  which  relates 
to  the  whipping  and  imprisoning  of  persons  found 
solicltine  alms,  is  represented  by  the  witnesses  as 
one  of  the  grand  sources  of  evil ;  because  it  is  a  law 
which  the  present  state  of  humanity  will  not  allow, 
in  ordinary  cases,  to  be  executed.  The  whipping  is 
regularly  and  totally  disused.  The  putting  a  wretch- 
ed being  into  an  English  prison  is  not  a  way  to  ele- 
vate his  mind,  and  place  him  above  the  base  UiOughts 
of  beggary.  It  is  likely  to  make  him  more  regardless  of 
all  moral,  very  often  of  all  legal  restraints ;  and  where 
he  went  in  a  beggar,  to  come  out  a  thief.  Upon  the 
atrocious  cruelty  of  driving  a  wretched  creature  to 
beggary,  in  the  way  explained  above,  by  refusing 
prompt  assistance,  and  then  whipping  or  imprison- 
ing for  an  act  of  such  necessity,  no  comment  is  re* 
quired. 

Into  the  mischievous  tendency  of  the  principle 
upon  which  the  system  of  the  English  poor  laws  is 
built,  holding  out  a  premium  for  worthlessness,  and 
for  diat  excessive  multiplication  of  the  people,  to 
which  a  state  of  general  wretchedness  is  attached, 
we  shall  not  at  present  enter.  It  will  come  to  be 
considered,  where  the  poor,  and  the  policy  regard- 
ing them,  become  the  subjects  of  discussion.  Whftt, 
in  this  place,  chiefly  calls  for  attention,  is  the  course 
of  procedure  and  detail,  in  the  hands  of  the  parish 
officers ;  not  as  a  system  of  waste  and  of  oppression 
upon  the  contribution,  nor  as  a  system  of  tyranny 
and  vexation  to  the  paupers,  but  as  a  mode  of  mak- 
mg  beggars.  This  tney  do,  by  their  modes  both  of 
giving  and  withholding  relief.  They  give  it  under 
such  circumstances  as  to  make  people  fly  from  it 
to  beggary ;  they  withhold  it  in  such  a  manner  as 
both  to  compel  and  seduce  them  into  beggary.  Mr 
Gumey  was  asked, — ^*  What  is  the  police  establish- 
ment of  your  parish  ? — We  have  four  beadles  and 
six  constables,  besides  special  constables  occasion- 
ally ;  but  there  is  a  great  terror  and  alarm  on  the 
minds  of  the  parish  officers  of  all  the  parishes,  lest 
the  work-house  should  be  overstocked,  and  lest  the 
parish  should  be  burthened ;  and,  as  long  as  persons 
eet  their  livelihood  without  looking  to  them,  though 
It  is  by  pilfering,  unless  they  actu^ly  know  that  they 
are  pil^ring,  they  take  no  notice*  I  have  often 
thought  that  if  many  of  our  poor  laws  were  impera- 
tive, instead  of  permissive,  it  would  be  useful ;  and  I 
4m  afraid  many  of  the  parish  officers  are  ignorant  of 
their  duty,  as  well  as  the  beadles  and  constables. 

<<  Do  you  know  whether  persons  confined  in  the 
worthousesy  and  relieved  tnere,  are  ever  let  out  of 


those  w^ork^housM  for  the  purpose  of  beggbg,  in  the    ^ffiu*. 
course  of  the  day  ?— They  go  out  on  the  Sunday 
generally,  and  I  believe  many  of  them  b^,  indeed  I 
am  pretty  sure  of  it." 

As  a  cause  of  beggary,  it  is  necessary  here  to  men- 
tion early  and  imprtwideni  marriages^  and  all  those 
other  proceedings  which  tend  to  increaae  procreation 
beyond  the  measure  of  subsistenee,  and  ^us  to  Insep 
the  great  mass  of  the  people  sunk  near  to  the  levd 
of  mendicity ,«—«  proximity  from  which,  by  the  slight- 
est accident,  many  of  them  are  continually  falling 
down  to  it  altogether.  That  this  is  the  grand  me- 
dium through  which  beggary  is  produced,  it  is  need- 
less to  offer  any  proof.  The  mode  in  which. the 
principle  of  population,  when  injudiciously  encou- 
raged, instead  of  being  wisely  restrained,  operates  to 
the  degradation  of  the  people,  has  been  already,  in 
part,  explained ;  and  it  will  be  still  farther  elucidated 
m  a  subsequent  article  of  this  work. 

Among  the  causes  of  beggary  in  England,  one 
may  be  regarded  as  pretty  remarkable,  that  is,  Ire- 
land,  Ireland  Is  one  of  the  greatest  of  all  the  causes 
of  beggary  in  England.  Considerably  more  than 
one-third  of  all  the  beggars  in  the  metropolis  appear 
to  be  Irish.  Of  all  human  beings  in  any  part  of  the 
globe,  the  mas»  of  the  Irish  appear  to  be  in  the  most 
deplorable  circumstances,  whether  their  moral  or  phy- 
sical situation  be  considered ;  and  that  under  a  go- 
vernment regarded  as  the  best  in  the  world,  "nie 
art  of  making  governments  efficient  to  the  purposes 
of  government  is,  therefore,  still  but  knperfectly  un- 
derstood. 

Some  of  the  witnesses,  Mr  Colquhoun  in  particu- 
lar, bring  forward  a  very  important  subject.  They 
give  the  state  of  the  criminal  laws  as  one  of  the 
chief  among  the  causes  of  mendicity.— ''  About  5000 
individuals,**  he  says,  "  are  vomited  out  of  the  jaik, 
without  character.  These  people  come  on  sode^, 
without  any  asylum  provided  for  them.  If  such  an 
asylum  could  be  established,  I  think,  in  a  very  short 
time,  it  would  relieve  the  town  of  a  great  many  of 
the  beggars."  The  operation  of  the  penal  laws  upon 
the  moral  state  of  the  people  is  a  field  of  inquiry  ftr 
too  extensive  to  be  introduced  into  the  present  ar- 
ticle. That  an  ill-contrived  system  of  correction  for 
offences  may  degrade  the  minds  of  a  people,  de- 
stroy their  sensibility  to  moral  considerations,  render 
many  of  them  incapable  of  that  self-esteem,  on  which 
the  abhorrence  of  becoming  a  beggar  is  founded, 
nobody  can  help  perceiving.  That  a  great  part  of 
the  British  system  of  penal  law  is  infected  with  this 
tendency,  has  long  been  the  complaint  of  discerning 
and  philosophic  minds.  The  public  is  not  a  little  in- 
debted to  the  popular  writings  of  Mr  Colquhoun,  for 
the  degree  of  attention  from  men  in  power  which  it 
cannot  long  b6  hindered  from  receiving.  Another 
place  in  this  work  will  be  found  for  giving  to  the 
subject  that  degree  of  elucidation  which  it  so  highly 
deserves. 

Of  all  the  causes  of  beggary,  uxnr  may  undoubted- 
ly be  assumed  as  one  of  the  most  extraordinary.  We 
have  already  seen  in  what  manner  the  people  con- 
verted by  it  into  soldiers  swell  the  ranks  of  mendici- 
ty ;  but  this  is  only  a  small  part  of  the  deplorable 
efiects.    It  brings  the  condition  of  the  whole  of  the 
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Beggv;    labouring  mats  down  nearer  to  the  meniUoaiit  level ; 

*^*y^^^  and,  of  course,  a  new  and  additional  portion  down 
to  it  altogether.  This  it  does  by  the  oonsumption 
which  it  produces*  Exactly  in  proportion  as  money 
is  spent  upon  war,  exactly  in  that  proportion  id  the 
means  of  employing  labour,  that  is,  of  buoyiog  up 
the  condition  of  the  people,  destroyed ;  exactly  in 
that  proportion  must  the  people,  aeteris  parilms, 
sink.  These  are  conclusions  which  may  be  regard- 
ed as  scientific  and  which  will  never  be  called  in 
dispute  except  by  those  who  are  ignorant  of  the 
subject.  It  is  not  impossible  for  war  to  be  accident- 
ally accompanied  with  ctrcumstances  which  counter- 
balance this  tendency,  even  in  re^ct  to  wealth ; 
but  this  is  exceedingly  rare.  The  great  men  very 
often  gain  by  war :  the  little  almost  always  lose. 

There  is  one  other  cause  of  mendicity,  which  it  is 
incumbent  to  meation,  because  it  really  includes  all 
the  rest ;  but  it  can  be  very  little  more  than  men- 
tioned, as  it  is  far  too  extensive  for  elucidation  in 
this  place.  Thu  cause  is  legislation r^<id  legidaiUm* 
An  argument,  which,  though  it  is  too  geoerat  deeply 
to  Unpress  a  mind  unaccustomed  to  generalize,  is  in 
fact  almost  demonstrative,  may  be  given  in  a  few 
words.  Perfect  legislation,  a  legislation  capable  of 
turning  to  the  best  possible  account  the  command 
which  In  this  world  man  possesses  over  the  good 
things  of  life,  would  eo  conduct  society,  that,  as 
there  would  be  scarcely  any  individual  who  would 
not,  by  his  moral  fudities,  deserve,  so  there  would 
be  not  one  who  would  be  left  without  the  means 
of  corporeal  well-being.  If  this  proposition  be  cor- 
rect, It  follows,  as  an  uoavoicuble  consequence, 
^lat  every  beggar  who  exists  is,  in  some  way  or 
asMther,  the  e&ct  and  consequence  of  bad  laws. 
Exactly  in  proportion  as  we  can  make  our  laws  do 
more  of  that  which  all  laws  ought  to  do,  we  shall 
diminish  the  number  of  those  who  approach  the  le- 
vel of  mendicity ;  and  at  last  dry  up  every  source 
from  which  it  springs.  And  in  the  meantime,  ex- 
actly in  poportion  as  a  greater  number  of  the 
mass  of  any  people  are  either  at,  or  ^>proach  to,  the 
level  of  mendicity,  in  that  proportion  infallibly  may 
the  laws  Ibe  pronounced  to  be  bad* 

Effects  of       9.  We  have  now  slated  what  the  present  occasion 

Mcnfidiy.  appears  to  require,  on  the  subject  of  the  causes  of 
mendicity.  We  proceed  to  the  ^ffeds^  which,  being 
a  much  less  complicated  subject,  will  be  much  more 
quickly  dispatched. 

The  effects  may  be  considered  as  bad,  first,  in  re- 
spect to  the  beggar  himself;  next,  in  respect  to  the 
community. 

*  With  respect  to  the  beggar  hima^  they  are  bad 
exactly  in  so  far  as  he  is  less  happy  in  that  state, 
than  be  would  have  been  in  any  othier  in  which  it  is 
in  his  power  to  [dace  himself.  If  it  was  not  in  his 
power  to  have  placed  himself  in  a  situation  above 
suffisring  to  a  greater  degree  for  want  of  the  means 
of  well*beiQg,  he  suibrs  nothing  bodily ;  perhaps  he 
even  gains,  if  the  bodily  pains  of  b^^ing  are  less 
than  those  of  the  labour  to  which  he  would  have 
been  doomed.  He  may  suffer  in  his  mind,  by  the 
sense  of  degradation.  But  when  that  ceases  to  be 
anohjeeti  &s  pain  is  at  an  end.    Inasfiurasheis 


like^  to  be  more  htemperate  as  a  beggar^  he  injures    Beggar, 
his  health,  and  destroys  the  pleasures  of  sympathr.' 
And  in  as  far  as  he  is  less  religious  than  he  would 
otherwise  have  been,  he  is  a  loser  in  respect  to  the 
hopes  which  religion  bestows. 

If  he  has  fallen  to  beggary,  by  his  misconduct, 
from  a  superior  state,  in  which  he  would  have  en- 
joyed more  happiness ;  of  this  loss,  whatever  it  is. 
beggary  is  not  the  cause,  but  the  previous  miscon- 
duct. The  question  is  not,  what  he  would  have 
been,  had  he  not  lost  what  he  has  lost  by  miscon- 
duct, but  what,  having  made  that  loss,  he  can  now 
do  tliat  would  make  him  hanpier  than  begging.  If 
a  mind  is  well  educated,  and  its  sensibility  to  moral 
considerations  acute,  almost  anythbg  would  render 
it  happier  than  begging.  If  it  is  in  uie  brutal  state 
of  an  uneducated  mind, — a  mind  which  has  never  had 
its  moral  sensibility  sharpened,  fe^w  things  would 
render  it  happier  that  did  not  afford  it  in  greater 
plenty  the  means  of  sensual  indulgence  and  ease. 

These,  such  as  these,  are  the  considerations  by 
which  we  should  endeavour  to  estimate  the  loss  of 
happiness  which  beggary  produces  to  the  generality 
of  beggars  themselves^ 

Let  us  next  endeavour  to  estimate  what  is  lost 
through  it  by  the  community  to  wliich  the  beggar 
belongs. 

There  is,  first,  the  loss  of  his  labour,  provided  he 
was  able  to  work.  He  consumes  without  producing. 
In  this  particular  he  is  equally  mischievous  with 
every  useless  soldier,  every  useless  functionary  of  the 
state,  and  not  more.  Not  so  much,  indeed,  as  often 
as  their  consumption  is  greater  than  his. 

If  the  beggar  is  unable  to  work,  the  public,  in  a 
pecuniary  sense,  loses  nothing  by  his  beggary,  be- 
cause, it  being  not  proposed  to  let  him  die  of  hunger, 
he  would  have  been  maintained  in  all  events. 

What  remains,  exclusive  of  moral  effects,  is  only 
the  annoyance  which  is  given  to  the  people  at  large 
by  the  solicitations  of  beggars ;  by  conveying  to 
them  disagreeable  impressions  through  th^r  eyes 
and  their  ears.  We  shall  not  reckon  this  for  abso- 
lutely nothing.  But  sure  we  are,  that  all  the  amount 
ai  pain  which  in  a  year  is  produced  in  this  country 
by  that  cause  is  very  inconsiderable.  There  are  ex- 
hibitions of  sores  and  filth,  and  a  degree  of  importu- 
nity which  we  can  conceive  amounting  to  a  pretty 
serious  nuisance.  But  these  things,  we  see,  it  is 
very  easy  to  prevent. 

We  come  now  to  the  moral  effects  produced  by 
b^gary,  which,  except  in  resard  to  the  beggars 
themselves,  in  which  respect  they  have  been  consi- 
dered already,  consist  entirely  in  example ;  in  the 
tendency  which  the  immorality  of  beggars  has  to 
produce  imitation. 

But  it  is  the  privilege  of  beggars  that  their  vices 
are  not  contagious.  The  vices  of  the  great  infect 
the  whole  community.  The  vices  of  beggars  infect 
nobody  but  themselves. 

We  do  not  think  it  is  necessary  to  pursue  this  sub- 
ject* The  evidence  appears  to  be  satisfactory,  that 
b^gaky,  when  considered  as  a  cause  of  evil,  turns 
out  to  be  a  cause  of  no  great  importance.  Of 
the  inconveniences  sustained  by  Uie  nation,  a  very 
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Beggar,    small  portion  can  be  traced  to  beggary.    For  even 
^"^■^''''^the  loss  of  ld>our,  which  is  the  main  article,  is  veiy 
inconsiderable,  as  the  number  of  able-bodied  mendi- 
cants is  very  small,  compared*  with  that  of  the  very 
young,  the  very  old,  the  mutilated,  and  diseased. 

In  the  case  of  beggary,  as  of  many  other  results 
in  an  imperfect  state  of  the  social  union,  tl)6  disap- 
probation and  hatred  of  the  mind  are  very  apt  to 
be  misplaced.  We  abhor  beggary,  but  it  is  the 
causes  out  of  which  beggary  springs,  and  from 
which,  along  with  begging,  innnite  other  evils  arise, 
that  deserve  almost  all  our  abhorrence. 
Eipcdieati  10.  We  come  now  to  consider  the  remedies  which 
4br  flip-  may  be  applied  to  the  disease  of  beggary ;  the  Ja- 
cienday  in  short,  the  things  to  be  done  for  its  re- 
moval. 

The  first  and  most  natural  course  would  be  to  go 
to  the  list  of  causes ;  the  excess  of  multiplication, 
and  consequent  poverty  of  the  mass  of  the  people ; 
the  want  of  education ;  the  poor  laws  ;  the  criminal 
code  ;  wars ;  and  in  one  word  including  the  whole, 
bad  legislation.  Take  away  the  causes,  and  the  ef- 
fect immediately  disappears* 

As  among  the  causes  of  beggary,  however,  there 
are  some,  and  these  among  the  most  powerful,  which 
cannot  be  easily  or  speedily  removed,  it  remains  to 
inquire  what,  in  the  meantime,  can  be  done  to  check 
their  operation. 

The  first  question  is,  what  can  be  done  by  the  ope- 
ration of  the  existing  laws. 

The  following  testimony  was  given  by  Sir  Natha- 
niel Conant : 

"  You  think  if  there  was  a  strict  execution  of  the 
laws  now  in  force,  the  streets  might  be  cleared  of  the 
beggars  ? — Certainly. 

«*  In  what  way  would  they  then  be  disposed  of  un- 
der the  existing  law  ? — If  they  were  taken  in  the  act 
of  begging  in  an  individual  parish,  they  must  be  sent 
into  the  Bridewell  for 'seven  days  at  least;  then  a 
pass  must  be  made  to  the  place  of  their  last  settle- 
ment ;  if  that  is  not  found  by  the  examination  of  the 
Justice  to  his  satisfaction,  he  sends  them  into  the 
place  of  their  last  residence,  the  place  where  they 
were  taken  ;  that  parish  is  to  fight  against  them  as 
well  as  it  can,  that  is,  by  bribery,  if  it  can  be  called 
so,  by  giving  them  relief  and  letting  them  slip  out  of 

doors. 

"  What  becomes  of  them  then  ? — Then  they  begin 
again ;  the  existing  law  will  clear  them,  but  it  is  only 
for  a  Jay. 

**  Then  the  laws,  as  at  present  constituted,  are  not 
suiBcient  for  clearing  the  streets  ? — My  answer  to 
that  would  be,  that  the  nature  of  such  a  town  as  this 
is  such,  that  they  cannot  be  cleared  in  those  inter- 
vals which  occur  between  tlie  application  and  the  re- 
lief given ;  there  will  be  distress  and  hunger,  which 
will  drive  the  paupers  to  mendicity. 

*'  Then,  if  they  are  passed  to  a  parish  near  to 
London,  Uiey  may  be  engaged  in  begging  again  in 
eight  and  forty  hours  ? — Yes,  in  less  than  that ;  and 
where  they  are  passed  to  distant  parishes,  there  are 
perhaps  only  two  or  three  farms ;  the  occupiers  of 
those  farms  are  very  unfit  to  have  the  care  of  such 
persons,  perhaps,  from  their  age  or  their  0eX|  and 
very  unwilling  to  have  such  pensioners. 


"  Can  you  suggest  any  alteration  of  the  law, 
which  would  have  the  efiect  of  clearing  the  streets  ?— 
J  think  that  might  be  effected  by  a  strict  execution 
of  the  existing  laws ;  but  that  would  introduce  such 
a  degree  of  severity  as  to  a  considerable  part,  not 
perhaps  half,  that  it  would  be  quite  as  great  as  the 
laceration  of  the  mind  of  the  passenger  on  seeing 
such  objects. 

"  The  question  refers  to  the  case  of  persons  re- 
turning to  their  parishes,  and  then  beginning  begging 
again  ? — The  nature  of  the  legislation  of  England  is, 
that  it  always  goes  upon  the  idea  of  the  whole,  and 
not  of  a  crowded  metropolis ;  and  it  supposes  the 
profligacy  or  industry  of  each  individual  to  be 
known. 

*^  You  were  understood  to  state,  that  when  a  per- 
son was  taken  up,  he  was  sent  to  Bridewell  for  seven 
days,  then  passed  to  his  parish,  and  that,  if  that  pa- 
rish was  in  London,  he  then  returned  to  a  state  of 
mendicity.  Can  you  suggest  any  alteration  which 
would  prevent  the  beggar  who  had  been  in  Bride- 
well, and  who  had  been  passed  to  his  parish,  return- 
ing to  a  state  of  mendici^  ? — Parliament  might  ocfm- 
pei  die  parish  to  maintain  them  until  they  are  ena- 
bled to  obtain  their  own  livelihood,  according  to  their 
age,  or  strength,  or  sex  ;  but  nothing  less  than  that 
would  do,  for  Uie  person  goes  out  without  clothing 
sufficient  for  a  decent  occupation." 

Sir  Nathaniel  had  stated,  that  he  did  not  give  or* 
ders  for  taking  up  the  beggars  with  all  the  strict- 
ness of  the  law,  and  gave  die  following  as  his  rea- 
sons :— '*  That  if  I  did  give  those  orders  this  morn- 
ing, I  should  have  those  that  are  impostors  all  run 
away  into  the  next  street,  only  so  to  elude  the  peo- 
ple to  whom  I  gave  the  directions;  and  I  should 
nave  blind  and  imbecile  creatures,  who  had  no  claim 
at  all  upon  the  justice  of  the  parish  in  wliich  they 
happen  to  be  taken,  though  that  parish  would,  in  the 
first  instance,  be  made  liable  to  them,  if  I  passed 
them  into  that  parish  afler  sending  them  to  prison 
for  a  week,  which  the  Act  of  Parliament  necessarily 
includes;  for  no  pass  can  be  made  till  they  have 
been  in  prison  a  week.  If  they  were  passed  into 
that  parish,  the  parish-officers  would,  in  their jpoli<nr» 
and  m  justice  to  their  neighbours,  say,  **  Why  do 
you  come  here  ?  you  come  here  as  a  beggar,  and 
have  been  punished;  here  is  a  shilling,  go  about 
your  business,  and  get  yourself  conditioned  in  some 
other  place."  They  would  walk  down  below  the 
Tower,  and  beg  there  for  another  week,  and  then  get 
up  again  into  Westminster,  and  continue  the  prac- 
tice of  begging,  having  no  settlement  perhaps* 

**  Supposing  the  magistrates  were  to  follow  the  let- 
ter of  the  law,  might  not  they  be  all  removed  from 
the  neighbourhood  of  the  metropolis  ? — I  think  they 
might;  I  think  the  practice  established  at  Edin- 
burgh might  be  practised  here,  bui  with  drtatjfid 
cruelty  to  twthihirds  of  the  persons  subjected  to  that 
mode  qf  subsistence.  In  Edinburgh,  they  act  with 
extreme  severity  to  every  person  found  in  a  state  of 
mendicity." 

Sir  D.  Williams  gave  the  following  testimony  t— 

«  Do  you  take  any  steps,  through  the  medium  of 
your  officers,  to  take  up  beggars? — We  have  given 
instructions  generally  to  take  up  all  beggan ;  and  it 
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Beggar,  hu  been  done  also  bj  several  parishes  in  the  neigh- 
bourhood, who  have,  directed  their  beadles  to  take 
them  into  custody. 

*'  Is  it  your  opinion,  that  if  the  same  mode  was 
pursued  by  the  other  magistrates  m  diiTereait  districts, 
that  many  beggars  would  be  prevented  from  pursuing 
that  course  of  life  ? — There  can  be  no  doubt  uf  it. 

'*  You  consider  the  present  laws  sufficiently  strong, 
if  those  laws  were  put  in  force  ?— No  doubt. 

*'  And  that  if  the  magistrates  were  to  put  the  law 
into  force  as  it  now  exists,  public  begging  might  be 
prevented  ? — There  can  be  no  doubt  of  it. 

*<  You  consider  that  the  laws  might  be  so  far  put 
in  force,  as  to  clear  the  streets  of  beggars ;  have  the 
goodness  to  state  to  the  committee  the  process  which 
takes  place  with  the  beggars  found  in  your  district?— - 
Any  person  has  a  right  to  capture  a  beggar  in  the 
act  of  beggmg ;  he  is  to  take  him  before  a  magl- 
atrate ;  the  magistrate,  bv  the  confession  of  the  par- 
ty himself,  or  the  oath  of  another  party,  is  bound  to 
pronounce  him  a  rogue  and  vagabond,  and  send  him 
to  the  House  of  Correction  for  the  county  of  Middle- 
sex ;  there  he  remains  seven  days,  and  is  passed  bv 
the  pass-master  of  the  county  to  the  next  parish 
leading  to  his  settlement,  and  so  forward  till  he  ar- 
rives at  the  place  of  settlement ;  and  for  which  the 
person  capturing  the  mendicant  is  allowed  by  law  5s. ; 
there  is  a  premium  for  it.  * 

**  Supposing  the  parish  to  which  he  actually  be« 
longs  remains  within  your  district,  or  b  that  in 
which  he  is  found  begging ;  there  is  nothing  to  pre- 
vent him,  on  his  return,  resuming  the  same  practice 
of  begging  ?-«The  law  will  prevent  that,  by  senten- 
cing him  as  an  incorrigible  rogue,  to  six  months 
imprisonment,  if  he  has  been  pronounced  a  rogue 
and  vagabond  under  the  first  charge. 

*'  Are  those  steps  frequently  taken  by  you  i — They 
are  brought  before  the  Court,  and  the  Court  ad- 
judges them  to  a  further  imprisonment. 

'*  How  long  do  they  remain  there  ? — Seven  days 
in  the  first  instance,  and  six  months  in  the  second. ' 

Patrick  Colquhoun,  Esq.  to  whom,  primarily,  his 
Countiy  is  indebted  for  all  the  knowledge  it  has  re- 
cently gained,  and  all  the  improvement  it  has  made 
in  Police,  delivered  the  following  testimony : — "  Of 
late  it  is  inconceivable  the  number  that  have  receiv- 
ed passes  from  the  magistrates  to  go  to  their  difier- 
ent  parishes ;  which  we  give  now,  though  directly  in 
opposition  to  the  Act  pf  1792,  which  requires  they 
should  be  previously'  whipped  or  imprisoned  a  cer* 
tain  number  of  days,  and  then  passed  as  vagrants  to 
their  parishes;  that  Act  has  been  found  impracticable. 
It  arose  from  the  Lord  Mayor  and  the  magistrates 
giving  innumerable  passes,  of  which  I  am  afraid  ma- 
ny make  the  very  worst  use ;  but  we  are  very  glad  to 
^et  them  out  of  the  town,  that  they  may  be  subsisted 
m  the  quarters  to  which  they  belong,  or  where  they 
have  friends ;  in  that  way  we  are  relieved  of  a  very 
considerable  number,  who  must  otherwise  beg  in  the 
streets^ 

"  Do  you  conceive  that  the  laws  as  they  at  present 
exist  relative  to  beggars,  if  put  into  due  and  strict 
execution  by  all  the  magistrates  in  London  and  its 
vicinity,  would  be  sufficient  to  dear  the  streets  of 
beggars?— *I  do  not  indeed;  there  have  been  at- 


tempts made  at  different  times,  and  they  have  all  HcL'^r. 
failed.  I  think  the  Act  of  17th  Geo.  II.  totally  ina- 
dequate to  the  purpose ;  it  is  loosely  worded ;  it  w 
not  at  all  adapted  to  the  present  state  of  society ; 
and  that  Act  ought  to  be  revised  from  the  begin- 
ning, and  adapted  to  the  present  state  of  society. 

*'  Do  you  mean  individual  and  separate  attenipts  ? 
— I  mean  to  say  various  attempts  have  been  made, 
by  taking  up  the  beggars ;  the  expence  is  enormous 
on  the  county  rate.  I  believe  at  one  time  there 
was  more  than  L.  100  paid  to  the  office  I  belong  to, 
in  the  course  of  the  sessions. 

**  If  all  the  magistrates  were  to  unite,  the  magi- 
strates of  the  city  of  London,  the  magistrates  of 
Westminster,  and  the  magistrates  of  the  vicinity,  to 
put  the  laws  in  execution,  do  you  think  that  would  be 
successful  ? — As  far  as  my  judgment  goes,  if  the  whole 
were  to  join  their  efforts  it  would  not  succeed." 

The  beadles  complain  that  when  they  take  up 
beggars  the  magistrates  discharge  them.  One  of  the 
beadles  of  St  George's,  Bloomsbury,  said,  "  I  took 
up  a  man  yesterday  that  I  observed  knocking  at 
every  house,  regularly,  in  Bloomsbury-square,  two 
or  three  days  ago.  He  was  again  yesterday  taking 
every  house  regularly ;  I  w^ted  till  the  servant  came 
to  the  door,  and  he  then  put  a  petition  into  her 
hand ;  I  took  the  petition  from  him,  and  took  him 
to  the  watch-house.  I  found  three  copies  of  the 
petition  upon  him.  I  took  him  to  the  office  in  Hat- 
ton  Garden,  and  the  magistrate  discharged  him. 

**  Did  the  magistrates  examine  you  upon  your 
oath  ? — They  did ;  and  I  told  them  I  had  removed 
him  out  of  Bloomsbury*square,  three  days  before,  in^ 
consequence  of  great  complaints  of  the  inhabitants,  . 
that  those  persons  were  suffered  to  be  about. 

**  You  stated  upon  your  oath,  to  the  magistrate, 
that  you  believed  him  to  be  a  common  vagrant  ? — 
Yes ;  he  paused  a  quarter  of  an  hour  upon  it ;  and 
he  said,  the  prison  was  so  full  of  people  that  he 
thought  it  not  right  to  commit  him  there.  He  talk* 
ed  of  sending  him  to.  the  New  Prison,  and  the  clerk', 
said  it  must  be  the  House  of  Correction.  I  told 
him  I  should  not  object,  if  he  thought  proper  to 
discharge  him,  which  he  did.  The  magistrate  told 
me,  if  I  saw  him  again,  I  might  bring  him.  I  could 
have  taken  four  beggars  up  on  Sunday,  but  if  we 
take  them  down  they  discharffe  them. 

**  That  is  the  practice  of  the  magistrates  ?— It  is. 
I  have  taken  many  and  Inany  down,  and  thev  have 
been  discharged ;  and  my  brother  beadles  will  give  - 
the  same  testimony." 

Mr  Mills,  a  gentleman  who  had  been  Overseer  of 
the  parish  of  St  Giles,  stated,  "  We  used  to  take 
them  to  the  magistrates^  and  take  the  recourse  the 
law  provided;  but,  in  fact,  the  magistrates  them- 
selves would  have  loaded  the  prison,  they  were  so 
numerous.  In  our  parish  there  was  no  end  to  the 
commitments  which  would  have  taken  place.  I  have 
sat  with  my  brother  officers  from  two  o'clock  in  the 
afternoon  ^\\  eigtit  in  the  evening,  constantly  re- 
lieving those  persons." 

It  thus,  we  think,  sufficiently  appears,  that  the 
law  for  the  compulsive  prevention  of  beggary  can- 
not be  executed,  or,  more  accurately  speaking,  it  is. 
unfit  for  execution  {  it  cannot  be  executed  without 
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Beggar,  producing  a  much  greater  quantity  of  evil  than  it 
seeks  to  remedy ;  and  therefore  the  magistrates  take 
upon  them,  without  scruple,  to  violate  it,  and  leave 
it  without  execution.  , 

Of  the  things  to  be  done,  one,  then,  most  obvi- 
ously  suggested,  is  a  review  of  the  existing  lam  which 
relate  to  beggary ;  the  repeal  of  all  the  enactments, 


Reform  your  criminal  code;  and  cease  to  deal  with    Renin 
offences  in  such  a  fiuhioD,  as  to  make  the  indigence 
of  your  people  greater,  and  the  virtues  less,  than  tfaey 
would  otherwise  be. ' 

Under  the  head  of  improvement  In  thecrimlDal  law, 
it  may  be  fittest  to  speak  of  that  indispeDsable  in- 
strument for  the  cure  of  beggary,— a  system  of  Re^ 


which  are  ill  adapted  to  the  object  in  view ;  and  the    JbrmatorieSf  or  houses  in  which  bad  habits  may  be 
passing  of  other  enactments  which  may  possess  the     eradicated  and  good  acquired.     On  this  point,  some 

greatest  practicable  degree  of  adaptation  and  effici-     -^  ***"  -•* -^ —  ^--*- ^~--*i^  -^  -l- 

ency.  Into  the  detail  of  these  enactments,  it  is  not 
here  the  intention  to  enter,  because  they  must  em- 
brace the  provision  which  is  made  for  the  destitute ; 
tlie  questions  relating  to  which,  we  reserve  for  the 
article  on  the  Poor. 

Another  of  the  remedial  operations,  importunate- 
ly demanded,  is  to  make  provision  immediately  for 
the  careful  and  efficient  education  of  the  whole  mass 
of  the  population,  down  to  the  lowest  mdividual.  On 
the  potent  connection  between  good  education,  and 
that  sort  of  conduct  which  keeps  people  above  the 
level  of  mendicity,  as  well  as  on  tlie  mode  in  which 
education  should  be  provided,  our  sentiments  will 
be  given  with  more  propriety  on  another  occasion. 

As  the  tendency  in  population  to  faicrease  faster 
than  food,  produces  a  greater  number  of  individuals 
than  can  be  fed, — as  this  is  the  grand  parent  of  indi- 
gence, and  the  most  prolific  of  all  the  sources  of 
evil  to  the  labouring  portion  of  mankind,  take  all 
possible  measures  for  preventing  so  rapid  a  multi- 
plication ;  and  let  no  mere  prejudice,  whether  reli- 
gious or  political,  restrain  your  hands  in  so  benefi- 
cient  and  meritorious  an  undertaking.  It  would  be 
easy  to  offer,  suggestions  on  this  head,  if  we  were 
not  entirely  precluded  from  going  into  detail.  It*  is 
abundantly  evident,  in  the  meantime,  that  indirect 
methods  can  alone  avail ;  the  passions  to  be  com- 
bated cannot  be  destroyed ;  nor,  to  the  production 
of  effects  of  any  considerahle  magnitude,  resisted. 
With  a  little  ingenuity  they  may,  however,  be  elud- 
ed, and,  instead  of  spending  themselves  in  hurtful, 
made  to  spend  themselves  in  harmless  channels.  This 
it  is  the  business  of  skilful  legislation  to  effect. 

In  cutting  off  other  causes,  cut  off  Ireland ;  we 
do  not  mean  hterally ;  but  what  we  mean  is,  that  the 
mode  of  governing  Ireland  should  be  so  reformed, 
as  to  make  it  able  to  send  to  England  something 
better  than  a  mass  of  beggars  nearly  equal  to  all  her 
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Make  a  law  to  prohibit  all  modes  of  paying  the 
people,  which  have  an  affinity  with  yielding  to  the 
cravings  of  a  beggar. 

Take  all  proper  methods  of  rendering  universal 
and  preserving  alive  that  exquisite  moral  sensibility, 
which  is  possessed  by  so  great  a  portion  of  your  po- 
pulation, and  makes  them  willing  to  die  of  hunger 
rather  than  beg. 

Provide  a  proper  asylum  for  rearing  to  virtue  the 
children  of  beggars ;  and  let  no  [person  who  begs 
be  allowed,  on  any  terms,  to  retain  power  over  a 
single  child;  that,  at  any  rate,  you  may  prevent 
any  portion  of  the  young  from  being  reared  to  beg- 
gary. This  is  an  easy,  obvious,  and  most  important 
part  of  a  good  plan  for  lessening  or  extinguishing 
the  evil  of  beggary% 


of  the  witnesses,  whose  testimony  is  entitled  to  the 
greatest  respect,  used  a  language  unusually  strong. 
The  chaplain  t<r  Bridewell  Hospital  said,  **  I  have 
long  thought,  seeing  so  much  misery  as  I  have  done^ 
that,  as  to  remedy,  very  little  could  be  done,  unless 
you  deprive  the  beggars  of  the  pretext  of  begging ; 
that  that  could  be  only  by  a  large  penOentiary  syttem. 

**  Has  it  occurred  to  your  mind,  that  there  couid  be 
a  Penitentiary  large  enough  to  include  ail. those 
persons  ? — I  have  not  proposed  one  fbr  the  whole 
town,  but  four  or  five  at  different  parts  of  the  town. 

''  Did  you  propose  this  fbr  persons  having  settle- 
ments in  the  country,  and  others  ? — Yes ;  that  every 
person  knocking  at  the  door  might  have  admission, 
and  that  no  person  should  have  a  pretext  for  beg- 
ging in  the  streets.  If  a  committee  was  sitting  at 
either  of  those  Penitentiaries,  and  woric  was  going 
on  at  them,  that  would  relieve  from  fort  of  the  ex- 
pence  ;  the  great  advantage  that  appears  to  my 
mind  is,  the  investigation  of  each  case*  I  do  not 
know  any  place  in  town  where  Uiat  can  be  done. 
I  have  frequently  thought,  that  unless  there  could 
be  such  a  system  as  that  to  which  I  have  diuded, 
the  clearing  of  the  town  is  hopeless:  The  great 
mass  of  misery  which  floats  in  this  metropolis,  I  am 
fearful  can  never  be  removed,  unless  there  is  such 
a  penitentiary  system  as  that  to  which  I  have  allud- 
ed :  the  two  societies  established  for  the  reception 
of  such  persons  are  far  too  confined. 

"  If  one,  two,  or  three  large  ships  could  be 
fitted  up  with  good  accommodation,  do  you  think 
such  places  could  be  substituted  fbr  penitentiary 
houses,  till  ^e  parties  were  disposed  of? — ^I  never 
but  once  saw  any  thing  of  the  kind,  and  that  was  at 
Sheemess  some  years  ago,  when  I  think  the  aaliors' 
wives  lived  in  two  large  hulks  drawn  up  on  shore ; 
but  there  appeared  to  be  so  much  misery  and  wretch- 
edness, and  they  were  so  dose  and  confined,  that  I 
did  not  form  a  favourable  opinion  of  it. 

**  The  question  supposes  the  ships  to  be  fitted  xpp 
in  an  airy  manner,  with  convenient  apartments, 
that  would  receive  nearly  as  many,  at  little  or  no 
expence  to  the  public,  as  the  Penitentiary  House 
now  building  at  a  very  great  expence  ? — The  peniten- 
tiary houses,  as  proposed  by  me,  would  include  work- 
shops and  rope-walks,  and  so  on.*' 

Mr  Colquhoun  was  asked, — **  Do  you  think  there 
could  be  any  law  devised  by  which  there  could  be  a 
possibility  of  furnishing  relief  to  that  dass  of  per* 
sons  who  may  be  properly  called  beggars,  by  which 
they  could  be  removed  out  of  the  streets  ?^I  thii^ 
it  is  perfectly  possible  to  lessen  the  evil  in  a  very 
considerable  degree,  but  it  must  be  by  legislative 
regulation,  and  at  pretty  considerable  expence.  The 
situation  of  this  town,  to  which  so  many  wander  up, 
is  such  that  there  must  be  an  asylum  for  beggars. 
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whb  ft  specm  of  work-hooM,  or  what  I  would  call 
a  Village  of  Industry,  that  would  apply  to  alL  That 
gtmck  me  soatrongly  ui  the  year  1792^  that  I  wrote 
a  paper  on  the  subject;  and  I  believe  if  the  war  had 
not  broken  out,  it  would  have  taken  place.  About 
5000  are  Tomited  out  of  the  jails,  without  charac- 
ter ;  those  people  coming  on  society,  it  would  have 
been  a  most  deshnble  thing  to  have  had  an  Asylum 
for  them ;  but  it  was  so  gigantic  a  thing,  that  that 
prevented  its  being  carried  into  effect.  If  such  an 
Asylum  couU  be  established,  I  think  in  a  very  short 
time  it  would  relieve  the  town  of  a  great  many  of 
the  beggars;  but  the  magistrates  must  necessarily 
have  some  (dace  to  send  them  to. 

**  The  CoBmiittee  have  been  informed,  that,  within 
these  few  weeks,  as  is  customary  at  this  season  of 
the  year,  there  have  entered  London  about  5000 
persons  of  the  labouring  class,  probably  many  of  the 
mendicant  class  ?•— I  cannot  speak  to  the  number ; 
but  I  have  no  doubt  of  it. 

<*  Would  your  plan  of  an  Asylum  go  to  the  reliev- 
ing those  persons  ?— It  would  go  to  the  relieving  all 
persons  who  are  mendicanls,  or  had  lost  their  cha- 
racter, by  being  committed  for  petty  offences  to 
the  difierent  prisons  of  the  metropolis. 

This,  undoubtedly,  is  the  right  idea.  Provide  a  sys- 
tem of  Refonnatories  as  perfect  as  they  might  easily 
be  made,  and  you  may  accomplish  every  thmg.  De- 
prive yourselves  of  this  important  instrument,  and  you 
can  do  but  little  to  any  good  purpose.  A  more  ap- 
propriate place  for  describing  this  measure  in  detail, 
will  oocur  more  than  once  hereafter.  We  know, 
however,  only  one  good  plan,  and  that  is  before  the 
world  already,  in  Mr  Bentham's  PanopHcon^    Ap« 

Cy  this,  with  the  system  of  management  which  he 
IS  contrived  for  it,  and  if  you  do  not  extinguish 
tlie  evil  of  pauperism,  in  all  its  degrees,  you  wifi  un- 
doubtedly reduce  it  to  its  lowest  terms. 

In.  the  testimony  given  by  the  chaplain  of  Bride- 
wells as  we  have  seen  in  the  preceding  quotation,  he 
mentions,  **  the  investigaition  of  each  particular  case 
of  beggary,*'  as  an  advantage  of  the  highest  possible 
kind. 

Mr  Butterworth  said,««*"  I  conceive  that  no  plan 
of  relieving  the  poor  is  so  eftctual  as  that  of  visiting 
them  at  their  own  habitations ;  and  even  then,  in- 
quiry must  be  made  of  their  neighbours,  to  know 
tlieir  real  characters,  as.per8ons  in  the  hebit  of  beg- 
ging are  adepts  in  the  art  of  imposition." 

Mr  Cooper  was  asked,**-''  In  what  way  do  you 
think  poor  families  may  be  mostly  benefited  by  the 
exercise  of  benevolence  ? — ^I  know  of  no  way  more 
efficient  than  that  of  their  being  visited  and  relieved 
at  their  own  habitations ;  and,  in  fiu:t,  as  far  as  my 
observation  and  experience  go,  there  is  no  certainty 
whatever  of  any  donation  being  properly  applied, 
without  investigating  the  circumstances  at  their  own 
JiahitationsJ' 

We  deem  these  testimonies  of  great  import- 
ance ;  as  we  are  convinced,  that  what  is  here 
recommended,  a  distinct  investigation  of  each  in- 
dividual case,  rendered  co-extensive  with  tlie  po- 
pulation, would  be  attended  with  innumerable  advan- 
tages. 

To  render  this  investigation  practicable^  without 


enormous  trouble,  and,  indeed,  to  render  it  possible 
with  any  tolerable  degree  of  exactness,  another  and 
a  most  important  operation  is  required,  subservient 
to  an  infinite  number  of  good  purposes ;  and  that  is, 
a  proper  system  of  registration.  The  whole  country 
should  be  divided  into  sections,  containing  each  a 
moderate  number  of  inhabitants;  the  names,  residen- 
ces, and  descriptions  of  the  inhabitants  of  each  sec- 
tion should  be  entered  in  a  public  record ;  and  means 
employed  (as  much  as  could  be  without  incurring 
any  serious  inconvenience  of  a  different  sort)  fox, 
placing  the  people  of  each  under  the  full  inspection 
of  one  another.  How  important  a  check  this  would 
be  on  improper  conduct  of  every  sort  is  intuitively 
manifest.  How  easy,  too,  it  would  render  the  busi- 
ness of  visitation,  and  what  perfect  knowledge  it 
would  afford  of  the  circumstances  of  each  individual 
case,  it  is  impossible  to  overlook. 

The  importance  of  registration  was. not  unknown 
to  some  of  the  witnesses  before  the  Mendicity  Com- 
mittee. Sir  N.  Conant  observed, — ''  In  a  town  like 
this,  where  no  creature  knows  the  inhabitant  of  the 
next  house  hardly,  or  their  character,  and  especially 
among  the  poor,  the  overseers  of  parishes  ready 
enough  at  tdl  times  to  spare  if  they  can,  by  any 
kind  of  indulgence  (I  was  going  to  say)  the  parish 
purse,  are  always  willing  to  put  at  a  distance  every 
person  who  applies,  being  entirelv  ignorant  either  of 
their  character  or  of  their  necessity.  Until  they  are 
forced  to  take  them  in,  and  give  them  relief,  they 
seldom  do,  unless  they  know  them,  and  they  know 
very  few  of  the  inhabitants  even  of  their  own  parish, 
in  the  very  nature  of  the  thing ;  this  appUes  to  any 
condition  of  life,  and  more  especially  to  the  poor ; 
that  introduces  another  class  of  mendicants,  which 
are  people  deserving  of  parochial  relief,  in  the  inter- 
val before  they  get 4t.  If  the  paupers  apply  to-day 
to  the  parish  officer,  being  settled  in  their  parish, 
they  are  not  known  to  him ;  and  the  parish  officer 
either  says,  he  shall  make  some  inquiry ;  or,  that 
they  look  strong  and  hearty,  and  able  to  maintain 
themselves,  or  that  their  families  may  be  imposed 
upon  them,  and  that  he  shall  inquire  and  see,  and 
they*  may  work." 

We  find  Benefit  Clubs,  and  Savings  Banks,  held 
forth  as  means  for  the  preventing  of  beggary.  But 
we  question,  whether  the  sort  of  people  who  apply 
to  savings  banks  and  benefit  clubs  are  apt  to  become 
beggars.  We  see,  that  those  among  the  common 
people,  who  have  had  any  moral  feelings  implanted 
in  them,  will  in  general  die  rather  than  beg.  We 
see  also,  that  the  naving  a  provision  already  made  is 
no  security  against  mendicity,  when  the  mind  is 
worthless;  because  many  of  the  Greenwich  and 
Chebea  pensioners  beg,  and  are  among  the  most 
troublesome  of  all  beggars.  It  would  surely  not  be 
difficult  to  find  a  better  mode  of  paying  these  pen- 
sioners, so  as  to  afford  a  check  upon  their  vices. 
Some  way  might  also  be  found  of  punishing  those 
parishes,  who,  when  a  beggar  is  passed  to  them,  in- 
stantly let  him  out  again,  to  prey  upon  the  public- 
When  a  beggar  appears,  if  it  is  resolved  to  suppress 
them  altogether ;  or  when  he  acts  in  any  such  man- 
ner as  to  create  a  nuisance,  if  it  is  only  proposed  to 
suppress  what  is  noisome  about  them ;  it  should  al^ 
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'^^Sga-  ways  be  easy  at  the  momtent  for  any  passenger,  or 
^^^^''^^  observer,  to  put  in  execution  the  means  of  taking 
them  up.  For  this  purpose,  it  would  be'  necessary 
that  a  constable  or  beadle  authorized  for  this  pur- 
pose should  be  in  every  street,  and  his  residence 
rendered  conspicuous  to  all  the  passengers. 

Under  the  head  of  remedies  for  the  disease  of 
beggary,  it  is  necessary  to  speak  of  societies  for  the 
suppression  of  it.  In  the  first  place,  it  is  abundant- 
ly  evident,  that  an  assemblage  of  private  individuals 
have  little  power  over  the  chief  causes  of  mendicity  ; 
over  wars,  for  example,  excessive  procreation,  and 
bad  legislation.  They  can  only  endeavour  to  coun- 
teract, by  such  powers  as  they  possess,  the  operation 
of  these  causes.  They  may,  indeed,  contribute  f'n- 
directly  to  the  removal  of  tlie  causes ;  namely,  by 
holding  them  up  in  their  true  colours,  to  the  legis- 
lature, and  to  the  nation.  This,  it  may  be  observed, 
in  one  of  the  ways  in  which  they  may  effect  the 
greatest  quantity  of  good ;  may,  m  fact,  advance 
with  the  greatest  expedition  to  the  accomplishment 
of  their  own  end.  With  the  means  possessed  in  this 
country  of  operating  upon  the  public  mind,  and  the 
.  influence  of  the  public  mind  upon  the  legislature,  a 
society  of  gentlemen,  rendered  conspicuous  by  their 
union,  and  the  beneficence  of  their  proceedings, 
mieht,  by  representations,  sufficiently  persevering, 
and  sufficiently  strong,  more  especially  if  the  opera- 
tion  was  not  confined  to  one  society,  but  common  to 
a  number  of  societies,  in  numerous  parts  of  the 
country;  effect  almost  any  improvement  of  which 
the  nature  of  the  case  would  admit. 
Society  at  The  first  idea  of  a  Society  of  this  sort,  as  far  as  we 
EdiDbitr^  know,  was  started  in  Edmburgh,  and  there  carried 
for  the  Sup.  into  execution'  in  the  year  1815.  The  sole  object 
prenion  of  of  this  society  appears  to  have  been  to  try  what  Uiey 
Meggary.  could  do  for  the  cure  of  beggary,  under  the  existing 
t  laws*  There  is  no  evidence  of  their  having  elevated 
their  views  to  the  thought  of  operating  through 
the  public  upon  the  legislature,  and  through  the 
legislature  upon  the  sources  from  which  mendicity 
flows* 

In  the  sphere  which  the  Society  of  Edinburgh 
have  chalked  out  for  themselves,  it  is  impossible  for 
us  not  to  bestow  upon  their  proceedings  the  highest 
encomiums ;  since  they  have  put  in  practice,  as  far 
as  it  lay  widiin  their  power,  the  principles  which  we 
have  here  recommended  as  the  groundwork  of  re- 
form. 

In  the  first  place,  the  Visitation  principle : — **  The 
basis  of  the  whole  plan,'*  ^ys  their  Report,  "  was  to 
be  investigation,  and  personal  inquiry. ' 

Secondly,  the  Registration  principle  .•— "  For  the 
sake  of  facilitating  the  task  of  malcing  such  inqui- 
ries,'* continues  the  Ileport,  "  and  tlie  labour  of  su- 
perintending the  poor,  as  the  only  means  of  prevent- 
ing fraud  and  imposture,  it  was  necessary  to  divide 
the  city  into  separate  wards  or  districts.*'  From  the 
want  of  legislative  powers,  however,  it  is  abundantlv 
evident,  that  they  could  perform  the  work  of  regi- 
stration very  imperfectly ;  were  obliged,  in  &ct,  to 
content  themselves  with  the  registration  of  those 
persons  exclusively  who  applied  to  them  for  relief; 
and  instead  of  placing  them-  effectually  under  the 


superintendence  of  the  district  itself,  to  take  the  Ia« 
hour  of  superintendence  wholly  upon  theoaselves. 
If  the  business  of  registration,  thus  imperfectly 
performed,  is  yet  an  important  niBtrunient,  how 
much  would  that  importance  be  increased,  if  it 
were  performed  completely  by  legislative  regok- 
tion* 

Thirdly,  the  Reformatory^  or  Employment  prht" 
ciple :  The  society  is  divided  into  four  committees, 
ot  one  o£  whom  the  business  is  to  find  emphyy- 
ment  for  those  of  the  applicants  who  are  abte  to 
labour.  It  is  evident  under  what  prodigious  dis» 
advantages  they  carry  on  this  part  of  their  bene* 
ficent  work.  To  perform  it  with  any  degree  ef 
completeness,  a  great  establidiment,  such  as  those 
which  have  been  called  penitentiaries,  bouses  of  in- 
dustry, reformatories^  or  panopticons,  is  required ; 
an  establishment  in  which  difierent  species  of  work 
may  be  carried  on  with  all  the  accommodations 
which  belong  to  them;  in  which  the  parties  may 
work  under  the  most  complete  superintendence;  and 
in  which  they  may- be  as  completely  as  possible  ex- 
posed to  the  operation  of  all  the  sidutary  motives 
which  can  be  brought  to  bear  upon  them* 

Fourthly,  the  J^ucation  principle  :  The  childieu 
of  the  beggars  are  clothed,  and  sent  to  a  Lancas- 
trian school ;  and  so  important  is  this  part  of  the 
business  of  the  society  accounted,  that  one  of  the 
four  conunittees  is  wholly  employed  in  conducting 
it* 

What  the  Society  professes  is,  to  provide  subsist- 
'  ence  for  all  those  who  really  are  deprived  of  it,  ^d 
of  the  means  of  providing  it  for  themselves ;  and  up- 
on the  strength  of  this  undertaking  the  police  of  the 
city  prohibit  b^ging,  by  imprisoning  and  removiiqp 
the  beggars. 

The  only  question  which  applies  to  this  expedient 
regards  the  power  of  the  Society  to  accomplish  all 
which  they  undertake*    If  thqr  can  make  provision 
for  all  who  really  and  truly  are  in  want ;  to  pr«^iibit 
begging  is  then  to  prohibit  imposture,  and  can  pro- 
duce nothmg  but  good*    And  if,  along  with  this,  they 
are  able  to  make  the  distinction  completely  between 
those  who  are  and  those  who  are  not  able  to  provide 
for  themselves;  and  to  draw  the  benefit  of  labour 
from  all  who  are  capable  of  it ;  as  fiur  as  there  is  any 
evil  in  mere  begging,  beyond  the  evil  of  being  re- 
duced to  the  begging  condition,  which  is  the  prin- 
cipal, it  is  removed.    It  is  not  absolutely  impossible 
that  such  an  expedient  as  that  of  the  Edinburgh  So- 
ciety, at  one  particular  place,  and  one  particular 
time;  namely,  when  taken  up  with  extraordinary 
ardour,  owing  to  some  particular  concurrence  of  cir- 
cumstances,— as  in  Edinburgh  at  the  era  of  a  new  Sys- 
tem of  Police ;  or  to  the  ardour  of  one  or  more  indi- 
viduals of  sufficient  influence  to  set  a  fashion,  may, 
to  a  considerable  degree,  succeed.     But  it  is  abun- 
dantly cetrain,  that  it  is  not  calculated  for  general 
or  permanent  use*    How  could  it  be  applied  to  Lon- 
don, for  example  ? — ^Besides ;  a  great  national  bene- 
fit  can  never  rest  with  safety  on  any  thing  so  preca- 
rious, as  the  chance  of  extraordinary  virtue  in  par- 
ticular men.  ,  •  (f.f.) 
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B4|if^*^  BEJAPOUR.  The  gnat  peniniula  of  India  is  dl- 
'  Tided  into  several  extensive  kingdoms,  which  are  par* 
titioned  into  subordinate  states  of  different  denomina- 
timis.  Some  were  powerful  sovereignties,  enjoying  a 
distinguished  raiik  m  the  scale  of  nations,  and  subsist- 
ing during  many  centuries  in  splendour,  as  the  empire 
of  the  M(^pul8;  while  others,  as  the  Mysore,  consti* 
tuting  the  dominions  of  Hyder  All,  and  his  son  Tip- 
poo  Saib,  were  of  more  recent  formation,  and  owed 
their  aggrandisement  to  the  weakness  of  their  neigh- 
bours. Bejapour  is  a  large  province  in  that  part 
of  India  omed  the  Deccan,  extending  from  the 
15th  to  the  19th  deeree  of  north  latitude,  and  inter- 
sected by  the  75th  degree  of  east  longitude,  passing 
nearly  through  its  centre.  It  is  calculated  to  be 
SSO  mOes  in  length,  by  at  least  SOO  in  broidth,  and 
thus  is  about  equivalent  to  England  in  size,  lliis 
province  is  bounded  on  the  north  and  east  by  the 

groviDces  of  Arungabad  and  Beeder,  on  the  south 
y  North  Canara  and  the  river  Toombudra,  and  on 
the  west  by  the  sea.  The  western  coast,  for  the 
Mpace  of  SOO  miles,  is  denominated  Concan,  forming 
a  subordinate  district,  which  has  been  long  noted  for 
She  piracy  of  its  inhabitants,  who  find  secure  retreats 
in  the  numerous  bays  and  inlets  on  the  shore,  and  a 
ready  market  for  their  plunder. 

Bejapour  is  watered  by  many  fine  rivers,  of  which 
the  principal  are  the  Toombudra,  Krishna,  Beemah, 
and  Gutpurba.  The  last  exhibits  a  tremendous  ca- 
taract, perpendicularly  precipitated  from  a  rock 
174  feet  high;  where  the  river,  during  the  rains,  is 
507  feet  wide.  A  great  range  of  mountains,  being 
the  continuation  of  die  western  Ghauts,  traverses 
the  province  40  or  60  miles  from  the  sea,  through 
which  are  several  passes  of  long  and  painful  ascent, 
leading  to  the  more  level  parts  of  the  country.  Their 
iieight  intercepts  the  passage  of  the  clouds,  and 
numerous  streams  pour  down  from  them,  which,  in 
ihe  wet  season,  are  swelled  into  irresistible  torrents, 
mreading  over  the  plains;  but  where  low  and  smooth, 
they  are  crossed  by  travellers  in  large  round  baskets, 
covered  with  hides,  as  a  substitute  for  boats. 

The  fertility  of  the  soil  is  various ;  but  except  in 
the  rocky  and  mountainous  places  it  is  in  general  suf- 
ficient to  afibrd  an  ample  subsistence  to  the  inhabi- 
tants. Nevertheless,  they  are  sometimes  visited  by 
famine,  resulting  as  much  from  the  injuries  of  war- 
fare as  the  effects  of -climate.  Provisions  are  both 
cheap  -and  plentiful.  The  horses  reared  on  the 
banks  of  the  river  Beemah  are  highly  esteemed,  and 
constitute  the  best  cavalry  of  the  Maihrattas,  who  are 
eminently  distinguished  for  that  kind  of  military  force, 
l^litioii.  The  population  of  the  prorince  is  calculated  at 
7*000,000;  of  which^  about  a  twentielh  part  is 
supposed  to  consist  of  Mahometans ;  the  great  body 
follow  the  doctrines  of  Brahma.  They  affect  ob- 
servance of  their  religious  customs  in  the  utmost 
purity ;  they  totally  abstain  from  animal  food,  and 
some  of  them  even  scruple  to  subsist  on  roots. 
But  they  are  said,  notwithstanding,  to  be  rather 
in  disrepute  among  their  own  tribes  in  different 
parts  of  India.  It  is  undoubted,  however,  that  there 
are  some  devotees  in  the  peninsula,  who,  far  from 
crediting  that  all  things  are  created  for  the  use  of 
mankina,  reject  every  specie*},  of  subsistence  but 
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milk,  that  nothing  more  gross  may  form  in  their  in-  B^oon 
testines.  Cows,  it  is  well  known,  are  objects  of  vene-  ^^^^^^ 
ration,  and  in  some  places,  beef  is  never  used  except 
by  certain  lower  tribes  of  Hindoos ;  but  particular 
towns  have  the  privilege  of  killing  beef  for  sale.  Re- 
ligious prejudices  are  carried  to  such  an  extraordi- 
nary height  in  India,  that  the  lowest  ranks  of  those 
sects  whi(^  pique  themselves  on  purity,  would  re- 
fuse to  eat  with  sovereigns  whom  they  did  not  es- 
teem of  an  origin  equally  pure.  Widows  in  Beja- 
gour  burn  tliemselves  with  the  bodies  of  their  hus- 
ands,  and  a  year  never  elapses  without  witnessing 
some  of  tliese  horrible  sacrifices ;  the  of&pring  of  the 
most  barbarous  principles  of  delusion.  Bramins 
are  found  in  this  territory  weak  enough  to  maintain^ 
that  the  ground  they  occupy  is  so  sacred  that  it  will 
bear  only  a  particular  species  of  shrub,  which,  in  the  ' 

fervour  of  their  zeal,  tney  have  consecrated.  It  is 
Hkely  that  the  Mahometan  religion  was  much  more 
in  observance  formerly  than  at  the  present  date, 
from  the  number  of  mosques  seen  in  various  stages 
of  decay. 

There  are  many  large  towns  and  celebrated  cities  in  Cities, 
diis  province,  which  was  once  a  great  and  independent 
kingdom.     Of  these,  the  principal  are   Bejapour, 
Poonah,    Satarah,   Hubely,   Huttany,   Punderpoor^ 
Darwar,  and  Meritch,  for  the  most  part  populous 
and  wealthy  places.     Bejapour  is  a  city  of  such  im-  Bejapour. 
mense  extent,  that,  were  .we  not  in  possession  of  re* 
cent  observations,  what  lias  been  said  regarding  it 
might  be  si<pposed  altogether  fabulous.    It  is  situ- 
ate on  a  fine  plain,  in  a  fertile  country,  and  now  ra- 
ther resembles  the  ruins  of  several  separate  and 
detach'ed  towns,  than  the  remains  of  a  single  city. 
Its  name,  in  the  native  language,  signifies  impreg^^ 
nable  ;   and  it  may  be  said  to  consist  of  three  ci« 
ties  contained  within  each  otlier.    The  exterior  is 
encompassed  by  a  wall  many  miles  in  circuit,  fortified 
by  capacious  towers  of  hewn  stone,  at  intervals  of 
100  yards,  and  secured  by  a  ditch  and  rampart.  The 
interior,  or  second  eity,  which  is  the  fort,  is  not  less 
than  eight  miles  in  compass ;  and  the  third  or  innermost, 
contained  in  it,  is  the  citadel  or  strong-hold,  which  is 
a  mile  in  circumference.  But  the  whole  are  approach* 
ing  to  a  state  of  decay,  although  the  massy  materials 
of  which  they  are  composed  will  long  resist  the  ra« 
vages  of  time.     The  natives  affirm,  that,  when  the 
city  was  in  its-full  «plendour,  itcontained,  according  to 
authentic  records,  984,456  houses,  and  J600  mosques 
or  temples.     How  far  the  former  number  is.exagge^ 
rated  we  have  no  means  of  determining ;  the  latest  vi« 
sitow  are  of  opinion  that  the  number  of  mosques  and 
temples  may  have  been  as  stated.  Without  supporting 
the  affirmation  of  the  natives,  we  may  observe,  that 
some  great  cities  of  the  east  are,  in  fact,  an  assemblage 
of  towns  and  vUlages  encompassed  .by  a  common 
wall,  and  even  include  gardens  and  cultivated  fields. 
Besides,  with  regard  to  Bejapour,  we  learn,  that,  in 
the  year  1689,  when  invested  by  Aurungzebe  at  the 
head  of  his  army,  15,000  cavalry  could  encamp  be- 
tween the  fort  and  the  city  wall.     A  mile  and  a  half 
distant  from  this,  a  town,  called  Toorvee,  has  been 
built  from  part  of  the  remains  of  the  city,  amidst 
magnificent  piles  of  ruins. 

The  fort  is  approached  from  one  side,  through  a 
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Bejapons.  neat  MBall  towA  oo  ihe  aouth-^west.  The  ditoh,  ori- 
ginally a  formidable  obstacle,  is  excavated  from  the 
rock  on  whicb  it  staads.     The  curtain  or  wall  is  of 

treat  height,  probably  40  feet,  entirely  qooiposed  o£ 
1^  stones,  strongly  ceoaented  together,  and  fce^ 
^uently  ornamented  with  sculptures  of  lions  and 
tigers.  It  is  flanked  by  numerous  great  towers^ 
built  of  similar  materials,  and.  some  with  orna* 
ments  resembling  a  cornice  at  the  top.  The  fort 
has  seven  entrances,  five  of  which  are  in  use,  and  the 
ether  two  are  shut  On  the  south-west  side  it  is  ear 
tfited  by  three  gates,  near  to  the  innermost  of  which 
18  a  tank,  or  artificial  pond,  abouli  300  f«et  long^ 
by  225  broaxl,  environed  by  steps  descending  to  the 
water,  and  surrounded  by  an  incloaure  o/T  fine  stona 
houses,  through  which  it  is  reached  by  an  avcl^ed 
passage  50  feet  wide.  Several  distinct  towns  a«e 
contained  within  that  part  calied  the  fort^  with  n^iUl 
iMusars  or  market-piaces  ;  and  there  are  many  spleo^ 
did  edifices,  on  which  all  the  embellishments  of  east- 
era  taste  and  magnificence  have  been  laxisbed*. 

Among  tlie  first  which  claims  admiration,  is  a  greeA 
mosque,  conunenced  by  Mahomet  Adil  Shah,  king 
e£  Bejapour,  who  died  ia  the  year  1660,  and  conti- 
nued by  his  successors.  The  main  body  extendu 
HQl  feet  by  195,  and  tliere  is  a  wing  projecting  from 
each  end  219  ^eet  long  by  45  broad,  inclosing  toge- 
ther, with  the  knain  body,  a  large  reservoir  and  a 
fountain.  Five  lofty  arches  spread  along  the  whole 
extent  of  the  eastern  front,  under  the  centre  of 
which  are  a  few  steps  leading  up  into  the  building. 
The  interior  is  richly  ornamented  with  passages  from 
the  Koran,  with  the  names  of  God,  Mahomet,  or  the 
Caliphs,  in  relief;  the  groundwork  enamelled,  and 
the  letters  polished  or  gilt.  In  a  mausoleum,  153  feet 
square,  the  body  of  the  Shah  reposes.  There  are  cir-> 
cular  buildings  on  the  external  angles,  which,  as  well 
as  the  wall,  rise  about  100  feet  high.  Its  grand  en* 
trance  is  very  lofty,  and  highly  adorned  with  sculp- 
Uired  inscriptions,  and  other  oroan^ents.  This  sepulr 
chral  chamber  is  surmounted  by  a  great  dome,  whose 
internal  diameter  is  117  feet,  a  vault  under  the  cea- 
tre  of  which  contains  the  tayal  remains.  But  th^ 
dome  is  much  neglected,  and  shrubs  and  weeds  findt 
root  in  it,  which  must  occa£u>o>  premature  decay.^ 
The  whole  is  executed,  in  a  style  of  plain  and  simple 
grandeur* 

Without  the  fort,  in  the  exiterior  city,  tliere  ia 
a  mosque  of  still  larger  dimensions,  and  the  mau- 
soleum of  Jbrahim,  another  king  of  Bejapour,  who 
seems  to  have  completed  it  about  the  year  l620« 
The  mosque  is  890  feet  in  length,  by  156  in 
breadth.  Fronting  it,  at  the  distance  of  40  yards, 
is  the  mausoleum,  57  feet  square,  inclosed  by 
two  virandas,  the  inner  13  feet  broad  and  22  feet 
high,  the  outer  20  feet  broad  by  30  in  height,  sup- 
ported by  seven  arches  in  each  face,  which  are 
beautifully  ornamented  above.  The.  sides  of  the 
chamber  are  sculptured  in  the  most  elaborate  manr  ^ 
ner  with  flowers  on  a  blue  ground  resembling  enamel» ' 
and  sacred  passages,  as  before,  in  relief,  cut  out  of 
a  black  stone,  and  polished  as  highly  as  a  mirror. 
The  doors  are  studded  with  gilt  knobs,  and  the  door- 
ways are  adorned  with  a  variety  of  ornaments  ea^ 
^uisitely  ei^ecuted*    Around  the  aoutherii  entrance^ 


there  is  a  ipystical  tetrastich,  signifying  that  the  eost 
of  the  edifice  was  equivalent  to  L.  700,000,  and  it 
is  said  tliat  6533  workmen  were  employed  on  it  36 
years,  11  months,  and  11  days.  Six  graves  are  in- 
closed by  the  sepulchral  chamber,  which  are  always 
covered  with  a  fine  white  cloth.  Above  it  is  a  cu- 
pola :  and  the  mosque  is  surmounted  by  another  im- 
mense dome,  supported  on  arches*  Tne  whole  edi- 
fice is  finished  with  a  profusion  of  ornaments  in  the 
highest  style  of  embelhshment.  There  is  also  in  Be- 
japour the  tomb  of  Aurunga^ebea  queon,  who  was 
mother  of  his  favx^urite  son,  qoosistipg  simjgiy  of 
hea^liifij  white  marWe» 

This  city,  as.  we  have  already  seeaK  is.eq^;al{y  dis- 
tinguislied  by  its  fortifications.  Indeed*  everjcthing 
here  appears  on  a.gigantic  scaje ;  apd  among  the  most 
remarkable  objects*  may  be  enumerated  some  enor- 
mous cannon,  said  to  be  twelve  in  number,  depositt^d 
in  different  places.  Maay  more  were  originally  em- 
nloyed  iai^  defem^.  Three  of  these  are  particu- 
larly described  ^  the  fijrst,  contained  in  a.  great  tower 
on  the  south-east  side  of  the  fort,  is  a  Malabar  gun 
composed  of  iron  bars  hooped  together,  and  ham* 
mered  smooth ;  its  dimensions  are  as  follows : 

Length,         -         -         21  Feet  5  Inches. 

Diameter  at  the  breech,    4  5 

Diameter  at  the  n^u;5zle,   4  3 

CaJibrOy         -        -         1  '9 

The  second  gun,  which  isoCthe  same  constructiooi 
and  called  in  the  language  of  the  country  the  Far- 
fly^r,  is  contained  in  a  lofty  tower  near  the  westers 
side  of  tlie  fort ;  its  dimensions  are^ 
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Length,         -        -      SO  Feet 

Scinches 

Circui^ference  at  the 

breech,             -          9 

2 

Circumference  at  the 

mu;szle,           -           7 

7 

Calibre,         -         -         1 

] 

But  the  third  is  of  brass,  and,  fixed  on  a  great  irott 
ring  inserted  in  the  ground,  and  grati{>ing  its  trunr 
nions,  in  the  manner  of  a  swiveL  It  is  contained  in 
a  tower  still  larger  than  the  former,  on  another  side 
of  the  fort,  and  its  dimensions  are  not  inferior^ 
though  in  none  of  the  modern  proportions ; 


Length)        -         -       lii^Ve^ 
Diameter  at  the  breech,    4 
Diameter  at  the  muzd^«    4 
Circumference  in  the 

middle,        •        -      13 
Calibre,         -         •         2 


.1  Inclu 
10^ 
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This  enormous  gun  is  called  Moolk  e  Meidan^  Of  - 
the  Sovereign  of  ihe  Plains^  and  it  would  cariy  aq* 
iron  shot  of  2646  lbs.  It  is  beautifully  wrought  withise^ 
veral  ornamental  devices^  particularly  about  the  mu^* 
zle,  and  its  polish  is  almost  eqpal  to  that  of  glass..  Se» 
veral  Persian  and  Arabic  inscriptions  appear  upon  it 
in  elegant  characters^  one  of  them,  according  to  Eng- 
lish travellers,  purporting  that  it  was  cast  by  Aurung» 

aebe^the  fiiwious  Mogul  emperori  on  his  conqiieit  of 
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nrjapaor.  die  city  in  lS8<) ;  but  we  flbserrc  tbst  some  eastern 
^^N/'^^  kistoriacmt  affirm  that  be  only  substituted  this  inscrip- 
tion cm  erazlng  a  previous  one,  and  that  during  the 
siege  of  Bejapour,  the  shot  of  Moolk  e  Meidan  da- 
maged the  mosque  and  mausoleum  of  Ibraihim  Adil 
Sh«ih.  This  gun  had  a  companion  of  (*qua]  size,  called 
Kurk  e  Bedjl^e^  or  Thunder  and  Lightnrngy  which  was 
carried  to  Poonah,  and  is  supposed  to  have  been 
melted  down.  Probably  no  European  cannon  of 
equal  size  are  known ;  Mons-Meg,  a  celebratc^d  gim, 
now  in  the  Tower  of  London,  whither  it  was  re- 
moved from  Edinburgh  Castle,  is  only  of  20  mthes 
calibre,  and  tapers  downwards. 

The  inner  fort  or  citadel,  though  a  mile  in  cir- 
euit,  is  compared  to  a  speck  in  the  space  occupied 
by  the  outer  one.  It  is  a  place  of  great  strength, 
eonsistii^g  of  a  curtain,  fVequent  [arge  towers,  a 
ditch,  and  covert  way  ;  the  whole  composed  of  massy 
materials,  well  constructed.  The  ditch,  which  was 
formerly  supplied  with  water,  is  in  most  parts  100 
yards  wide,  hut  the  rubbish  now  filling  it  precludes 
any  calculation  of  its  original  depth.  The  citadel  it- 
self is  gained  through  scvefal  gates  ;  but  within  it  is  a 
heap  of  ruins ;  and  only  one  edifice,  a  beautiful  small 
mosque,  is  in  complete  repair.  Here  were  the  palaces 
of  the  kings ;  the  front  of  one  of  which  is  formed 
of  three  arches ;  that  in  the  middle  87  feet  wide.  It 
has  been  observed,  that  all  the  arches  in  the  city  of 
Bejapour  are  Gothic,  except  those  in  the  remains  of 
a  fine  black  stone  palace  in  the  citadel,  buih  by 
Ibrahim  Shah,  where  thev  are  elliptic. 

These  are  only  a  few  ofthe  public  edifices  contained 
in  this  extensive  place,  situated  amidst  piles  of  ruins, 
which  appear  at  toe  interval  of  mlfes.  A  minute  and 
accurate  traveller  has  remarked,  *'  that  none  of  the 
buildings  here  described,  the  palaces  in  the  fort  ex- 
cepted, have  in  them  any  wood ;  they  are  in  general 
constructed  ofthe  most  massy  stone,  id  so  dorable 
a  style,  that  one  is  almost  induced  to  suppose,  that  the 
rudest  hand  of  time,  unaided,  could  scarcely  have  ef- 
fected such  destruction,  nor  could  it  seem  that  such 
ponderous  gates  were  reared  bv  the  hands  of  men. 
The  mas^  materials  of  some,  the  minute  eKquisite 
workmanship,  and  still  greater  durabiHty  of  others, 
the  ingenuity  of  the  projectors,  the  skill  of  iJie  art- 
ists, everything,  indeed,  that»  adorns  the  science  Of 
architecture  are  here  united  in  so  many  mstances, 
that  the  mind  can  scarcely  realize  the  grandeur  and 
magnificence  of  the  objects  thKt  are  in  every  direc- 
tion scattered  so  profusely.  On  the  other  hand, 
such  mountains  of  destruction,  noble  even  in  ruins, 
dictate  the  idea,  that  it  proceeded,  not  fVom  the  or- 
dinary revolution  of  time  and  things,  but  that  they 
were  rent  from  their  foundation  by  some  violent 
convulsion  of  nature.".  Until  very  lately,  the  most 
inaccurate  opinions  prevailed  in  Europe  regarding 
the  site  and  extent  of  Bejapour,  whicn  was  better 
known  by  the  name  of  Visiapour,  ' 

^wh.  Poonah,   the  capital  of  the  formidable  empire 

of  the  MaJirattas^  also  stands  in  this  province;  iX 
a  place  where  the  rivers  Moota  and  Moola  meet, 
and  form  a  united  stream  called  Moota-moola.  Un* 
like  the  former,  it  is  an  open  atid  defenceless  city^ 
occupying  a  superficial  area  of  about  two  mil66 


square,  and  wasbed  on  the  north  by  the  rffcr  Moota  ?^^>j<Pgg^ 
there  about  600  feet  wide,  but  shallow  in  the  dry  ^*^%-^*^ 
season.     A  bridge  across  it  *W8S  commenced  some 
time  ago  by  the  PesHwa,  or  Mahratta  chief;  bat 
the  decease  both  of  himself  and  his  Bucceasor  hav** 
ing  followed,  the  midertaking  was  abatidonad  as  dis- 
pleasing to  the  gods.  The  streets  here  are  naatied  after 
mythological  personages  venerated  by  the  Hindoos^ 
adding  the  termfnation  Hjoarvy  to  their  proper  appel* 
ladon  ;  and  the  dhrinities,  with  their  monstrous  and 
grotesque  appendstges,  are  sometimes  painted  on  the 
exterior  of  the  houses.     There  is  an  ancient  castle 
in  Poonah,  surrounded  by  lofly  strong  walls,  with 
only 'one  entrance,  and   protected  by  four  round 
towers,  wherein  some  members  of  the    Feshwa^ 
family  reside ;  but  he  occupies  another  residence^ 
and,  not  long  since,  he  had  directed  a  palace  to  be 
erected  by  British  architects.    The  population  of 
Poonah  is  estimated  at  100,000  souls.     Formerl)r» 
the  Mahrattas,  on  invasion  of  ahoStile'fofoe,  did  aeC 
consider  the  preservation  of  so  defenceless  a  place 
of  importance  to  their  power,  and  they  have  then* 
selves  destroyed  it,  retiring  to  Pootunder,  a  fortresa 
on  a  mountain,  about  18  miles  distant,  where  the  ar« 
chives  are  deposited,  and  where  some  ofthe  prin^ 
cipal  officers  usually  reside.     Its  prosperity  is  said  te 
have  been  retarded  by  great  assemblages  of  people 
who  convoke  for  the  purpose  of  celebrating  some 
religious  festivals,  and  marking  their  retreat,  when 
these  are  over,  by  indistriminate  pillage  and  depreda^ 
tSen.     Poonah  is  98  miles  from  Bomfaniy. 

Pm^derpour  is  a  flourishing  and  populous  city,  ^6  Piindcr* 
miles  southeast  of  Poonah,  situate  in  a  fertile  andP®^*^* 
pleasant  country,  on  the  river  Beemah,  by  which  it 
is  sometimes  inundated.  Though  not  of  great  extent, 
ft  is  regdlarly  and  wdl  built ;  the  streets  are  broad, 
paved,  arrd  adorned  #kh  many  handsome  houses, 
the  first  storey  consisting  of  stone,  and  the  second 
of  red  brick,  which  has  a  very  agreeable  efiect.  The 
Peshwa  and  most  of  the  principal  members  of  the 
Mahratta  government  have  elegant  mansions  in  Pun* 
derpour,  whither  they  retire  as  a  relaxsftion  from  the 
fiitiguest)f  business.  Besides  native  products,  many 
Articles  df  European  manufacture  are  ib  be  obtained 
he<*e,  as  the  merchants  have  connectiens  with  those 
Of  Bombay. 

Among  other  towns  in  the  province  of  Bejapour,  Hobely  and 
ftere  are  two  of  considerable  size,  called  Hubely  Hottaoy. 
and  Huttany.  The  appearance  of  the  former, 
#Mch  is  situate  in  a  district  well  wooded  and  wa- 
tered, and  in  a  high  state  of  cultivation,  bespeaks  in* 
dustt'y  and  comfort.  An  extensive  inland  trafiic  is 
Cafried  on  by  its  inhabitants,  and  a  ccAnmereial  in* 
tercourse  is  condudted  with  the  ea6t,  principally 
Ihrougli  the  medium  of  Goa,  whence^  in  return  for 
sandd»wood  and  elephants*  teeth,  they  receive  raw 
s%,  cotton,  and  woollen  stuffii.  The  bankers,  wfae 
ate  rich  and  numerous,  extend  their  transactions  to 
n3rAeftA>ad,  Seringapatam,  and  Surat :  and  the  mar* 
kets  are  so  well  attended,  that  tte  streets  are  scarce* 
!y  passable  firora  the  crowd.  There  are  two  forfs 
hetie,  now  very  defenceless,  f^om  nearly  being  eiu 
vironed  bv  houses;  but  the  town  has  fbeqfaently 
been  an  <mjeet  of  competition  between  contending 
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B^ponn  powefB.  Huttany  ia  inclosed  by  a  wall  and  ditch, 
and  abo  has  a  fort,  which  is  incapable  of  standing 
a  aiege.  In  the  year  l679»  i^  ^^  taken  from  the 
Mahrattas,  and  the  eoemy  proposed  to  sell  all  the 
inhabitants  for  slaves ;  but  this  was  not  carried  into 
execution.  It  is  now  large  and  populous,  carrying 
on  a  great  manufacture  of  silk  and  cotton ;  and  an 
extensiTe  trade  in  these  articles,  and  also  in  grain, 
with  the  north  of  India  and  elsewhere.  The  natives 
are  celebrated  for  their  courtesy  to  strangers,  whom 
they  apparently  are  desirous  of  impressing  with  a 
high  opinion  of  their  wealth. 

There  are  many  strong  forts  in  the  province, 
smaller,  and  thence  more  capable  of  protracted  re* 
sistance,  than  those  already  named*  Such  is  Dar« 
war,  or  Haserabad,  a  place  of  great  strength,  in- 
closed by  a  wdU  and  ditch.  In  the  year  1790,  it 
was  besieged  by  the  united  forces  of  the  British  and 
Mafarattas,  amounting  to  40,000  men,  and  surren- 
dered by  capitulation,  chiefly  from  scarcity  of  pro- 
visions* This  fort  stands  in  a  territory  called  Dar- 
war,  which  is  particularly  subject  to  whirlwinds, 
advancing  in  the  figure  of  an  immense  column,  with 
irregular  motion,  great  noise,  and  considerable  rapi- 
dity. Clouds  of  dust  are  carried  up  by  the  column, 
which  is  20  or  30  feet  in  diameter  at  the  base,  to  a 
greater  height  tlian  the  eye  can  reach.  Sometimes 
tents  are  bait  down  in  its  progress ;  and  the  only 
dress  of  their  inmates  swept  half  a  mile  away,  while 
a  dose  pursuit  is  necessary  to  recover  it.  Satarah, 
a  strong  hill  fort  and  tower,  stands  at  tlie  summit 
of  a  declivity  ascending  several  miles,  distant  l6 
leagues  from  Poonah.  Its  name,  according  to  some, 
signifies  a  star,  being  the  form  in  which  it  is  built ; 
or,  according  to  others,  17  walls,  17  towers,  and  17 
gates,  with  which  it  is  said  to  be  provided.  It  is 
accessible  only  by  a  very  narrow  path,  admitting  a 
single  person  at  a  time.  In  the  year  1651,  it  was 
taken  from  the  sovereign  of  Bejapour  by  the  found- 
er of  the  Mahratta  empire;  and  here  the  descendant 
of  the  captor  is  still  nnprisoned.  It  should  be  un- 
derstood that  the  Peshwa  who  is  invested  with  the 
real  authority,  is  only  the  representative  of  the  head 
of  the  Mahrattas,  whale  the  sovereign  enjoys  nothing 
but  nominal  power,  and  is  kept  in  a  situation  of  re- 
straint. But  the  Peshwa  must  nevertheless  be  in- 
vested in  office  by  him,  and  he  receives  some  exter- 
nal demonstrations  of  authority,  though  deprived  of 
liberty,  and  is  otherwise  slenderly  provided  for. 
•  Bejapour  Is  therefore  a  populous  and  fiourishing 
province,  and  one  which,  with  its  capital,  has  held 
a  distinguished  place  in  history.  Four-fiflhs  of  it 
pertain  to  the  Mahrattas;  the  remainder  to  the 
Nizam.  It  formerly  constituted  an  independent 
sovereignty,  with  the  antiquity  of  which  we  are 
not  acquainted,  farther  than  that  Abou  al  Muzuffir 
Eusuff  Adil  Shah  was  the  founder  of  the  Adil  Sha- 
wee,  one  of  the  principal  dynasties.  The  father 
of  tilts  prince,  dying  m  the  year  1450,  his  bro- 
tfier,  to  obviate  all  disputes  about  succession  to- 
the  kingdom,  directed  that  he  should  be  put  to 
death ;  but  the  Sultana  his  mother,  having  prevailed 
on  the  executioners  appointed  by  this  barbarous 
vrder  to  spare  her  innocent  cliild  a  single  day. 


Histoiy  of 
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Studied  to  devise  the  means  of  hia  preaervatf on. 
She  sent  immediately  for  Khajeh  Unimed  ud  Dien, 
a  merchant  accustomed  to  supply  her  household^ 
inquiring  how  many  slaves  he  had  for  sale;  and 
finding  he  had  five  Georgian  and  two  Circassiaa 
boys,  selected  one  of  the  latter  who  bore  the  great- 
est resemblance  to  her  own  son.  He  was  strangled^ 
and  brought  out  in  a  shroud,  without  any  suspicion 
being  excited  of  the  deception.  The  Sultana  then 
induced  the  merchant  to  hasten  with  tibe  young  prince 
to  a  secure  retreat,  out  of  the  Mahometan  dominions ;. 
and  he  repaired  with  his  charge  to  a  town  in  Persia. 
There  the  prince  attained  many  accomplishments,  and 
remained  until  reaching  the  age  of  eighteen,  when  he 
resolved  to  revisit  Hindostan,  He  soon  obtained  aa 
important  appointment  in  one  of  the  courts  of  that 
country ;  and,  by  a  series  of  good  fortune,  ascended 
the  throne  of  Bejapour  in  the  year  1489.  His  reign 
was  long  and  prosperous;  he  patronised  learning.;, 
encouraged  the  residence  of  foreign  artists ;  the  king» 
dom  flourished ;  and  his  death  was  deeply  regretted^ 
as  a  misfortune  by  his  subjects.  The  fourth  in  suc- 
cession from  this  prince  was  Ibrahim  Adil  Shah,  who, 
attacked  by  a  complication  of  disorders,  put  to  death 
the  physicians  unaLle  to  effect  his  cure ;  decapitating 
some,  and  trampling  others  under  the  feet  of  elephants, 
which  excited  such  an  alarm,  that  all  the  survivors 
fled  beyond  his  boundaries.  In  the  year  1665,  the 
governor  of  the  Deccan  was  directed  to  render 
himself  master  of  Bejapour.  The  natives  were  de- 
feated, though  they  had  an  army  of  80,000  horse, 
their  general  was  killed,  and  the  survivors  pursued 
within  ten  miles  of  the  capital.  Aurungzebe  re- 
newed his  invasion  in  1668,  and  besieged  the  city 
inpersoa;  but  the  inhabitants  defended  themselves 
widi  great  resolution.  The  country  had  been  laid 
waste,  supplies  were  intercepted,  and  so  great  a 
body  of  people  confined  in  a  restricted  space  be- 
gan to  be  distressed  for  provisions.  Meantime,  the 
hostile  batteries  having  effected  sufficient  breaches, 
preparations  were  made  for  an  assault ;  but  the  in* 
habitants,  apprehensive  of  the  issue,  resolved  to  ca- 

SituUte,  and  the  king  surrendered  himself  to  the 
f  ogul  emperor,  by  whom  he  was  treated  honour- 
ably ;  for  one  of  his  sisters  had  been  married  to  a 
son  of  Aurungzebe ;  and  his  principal  officers  re- 
ceived marks  of  distinction.  Aurungzebe  entered  the 
foirt  through  the  breach  by  which  £e  assault  was  to 
have  been  made,  and,  repairing  to  the  great  mosque, 
already  damaged  by  his  cannon,  offered  up  a  thanks- 
giving for  his  success.  But  the  internal  tranquillity 
of  Bejapour  had  been  previously  weakened  by  the 
revolt  of  Sevajee,  the  founder  of  the  empire  of  the 
Mahrattas.  They  did  not  view  the  invasion  of 
the  Mogul  emperor  without  jealousy ;  and,  as  their 
own  power  was  constantly  augmenting  after  his 
decease  in  1707>  they  gradually  compelled  his  suc- 
cessors to  witlidraw.  Descending  to  a  later  pe- 
riod, we  find  that  they  had  been  unable  to  reduce 
the  country  to  order  and  ouietness ;  and,  after  a  keen 
contest  between  them  and  the  British,  which  termi- 
nated in  the  year  1804,  their  whole  territory  was  in 
a  state  of  anarchy.  The  authority  of  the  Peshwa 
was  either  resisted  or  denied,  and  scarcely  extend*^ 
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BitaMir    ed  beyond  his  capitalj  Poonah.    The  country  was 

Bdl  Lock.  ^^^^P^^  ^y  Ia^Io  depredators,  and  all  the  suborn 
s^m^^0i^  dinate  chiefs  were  rebellious  and  dissatis6ed.  It  was 
found  expedient  for  the  British  government  to  inter* 
pose,  ana  endeavour  to  restore  tranqufllitj,— a  lauda* 
ble  measure,  which  was  in  a  principal  degree  efiected 
by  the  prudence  and  moderation  of  Sir  Arthur  Wel- 
ledey,  now  Dttke  of  Wellington,  He  preserved  many 
of  the  chieft  from  the  vengeance  which  their  leader 
bad  resolved  to  take  upon  them,  and  induced  them 
to  recognise  his  authority,  in  paying  the  service  due. 
Nevertheless,  it  is  easy  to  anticipate,  that,  if  their 
union  is  preserved,  they  will  steadily  resist  the  ap- 
proaches of  foreim  nations  towards  their  territory,  and 
most  probably  wm  prove  a  material  obstacle  to  the  fur- 
^or  anran^zement^  the  British  in  Hindostan.  (s.) 
BELL  ROCK  LIGHT-HOUSE.  The  accom- 
panying  Plate  (XXXIIL)  exhibits  a  perspective  view 
of  this  important  national  edifice  (which  has  not 
improperly  been  termed  the  Scottish  Pharos)^  as  it 
is  seen  aner  a  gale  at  north*east.  In  describing  it 
we  shall  first  notice  the  position  of  the  rock,  and 
circumstances  connected  with  it,  and  then  describe 
the  progressive  advancement  and  finishing  of  the  build* 

ing- 
^Jjwvfijj"  The  Inch  Cape^  or  Bell  Rock,  is  situate  on  the 
^1^^^  north-eastern  coast  of  Great  Britain,  about  12  miles 
in  a  south-western  direction  from  the  town  of  Ar- 
broathy  in  the  county  of  Forfar,  and  about  SO  miles 
in  a  north-eastern  direction  from  St  Abb's  Head,  in 
the  county  of  Berwick ;  and,  as  may  be  seen  from 
the  charts  o^  that  coast,  it  lies  in  the  direct  track  of 
the  Firth  of  Tay,  and  of  a  great  proportion  of  the  ship- 
ping of  the  Firth  of  Forth  which  embraces  die  exten- 
sive local  trade  of  the  populous  counties  of  Fife,  Clack- 
mannan, Stirling,  Linlimgow,  Edinburgh,  and  Had- 
dington ;  and  which  being  an  admiral's  station,  is  now 
the  rendezvous  of  the  North  Sea  fleet.  This  estuary 
is,  besides,  the  principal  inlet  upon  the  eastern  coast 
of  Britain,  in  which  the  shipping  of  the  German  Ocean 
and  North  Sea  take  refuge,  when  overtaken  by  easterly 
storms.  When  the  tides  are  neap,  or  at  the  quadra- 
tores  of  the  moon,  the  Bell  Rock  is  scarcely  uncover- 
ed at  low  water ;  but,  in  spring  tides,  when  the  ebbs 
are  greatest,  that  part  of  the  rock  which  is  exposed  to 
view  at  low  water  measures  about  427  feet  in  length, 
by  230  feet  in  breadth ;  and,  in  this  low  state  of  the 
tides,  its  average  perpendicular  height  above  the 
surface  of  the  sea  may  be  stated  at  about  four  feet. 
Beyond  the  space  included  in  these  measurements, 
at  very  low  tides,  there  is  a  reef  on  which  the  larger 
kinds  of  fuel  appear  floating  at  the  surface  of  the 
water.  This  reef  extends  about  1000  feet,  in  a 
south-western  direction  from  the  higher  part  of  the 
rock  just  described,  on  which  the  light-house  is 
erected.  The  whole  rock  is  composed  of  sandstone 
of  a  red  colour,  with  some  spots  of  a  whitish  colour. 
It  strongly  resembles  the  rocks  forming  the  promon- 
tory on  the  Forfarshire  coast,  called  the  Red  Head, 
and  those  also  of  the  opposite  shores  of  Haddington 
and  Berwick  shires,  near  Dunglass.  The  stone  is 
hard,  of  a  fine  grain,  and  contains  minute  specks  of 
imca.  Its  surface  is  rugged,  with  holes  which,  at 
ebb-tide,  form  small  poob  of  water«    Such  parts  of 


the  rock  as  appear  only  in  tlie  lowest  tides,  are  BeH  Rock, 
thickly  coated  with  fuci ;  the  larger  specimens  are  ''^'V*^^ 
Fucus  digitatus,  great  tangle^  and  Fuous  esculentus, 
or  iadder/ock,  a  sea-weed  which  sometimes  attains 
here  the  length  of  18  or  20  feet.  Those  parts  most 
frequently  left  by  the  tide  are  covered  with  small 
sheU-fish,  such  as  the  common  barnacle,  the  limpet, 
the  whelk,  and  a  few  common  musdes ;  and  some 
very  large  seals  rest  upon  its  extremities  at  low  wa- 
ter of  spring-tides.  At  high  water,  the  red  ware 
cod  is  caught  over  the  rock ;  and  at  a  distance  from 
it,  as  the  water  deepens,  the  common  cod,  haddock, 
whiting,  skate,  holibut,  and  other  fishes  common  in 
these  seas,  are  very  numerous. 

Such  being  the  position  mad  nature  of  the  Bell  Dangarous 
Rock,  l^g  in  the  direct  track  of  a  numerous  class  K^'^d^!!!!^^ 
of  shipping,  and  appearing  only  a  few  feet  in  height  *  ' 
above  the  water,  and  that  only  at  tiie  ebbs  of  spring- 
tides, being  at  high-water  wholly  covered  to  the 
depth  of  from  10  to  12  feet;  the  want  of  some  dis- 
tinguishing mark  tliat  might  point  out  its  place  was 
long  felt  by  the  mariner,  and  of  the  utility  and  ne- 
cessity of  this,  every  returning  winter  gave  the  pub* 
lie  fresh  proofs.  But  it  required  a  great  extent 
of  commerce  to  afford  the  probability  of  raising  an 
adequate  revenue,  by  a  small  duty  or  tonnagp  upon 
vessels  passing  it,  to  meet  the  risk  and  expence  of 
such  a  work,  as  the  erection  of  a  habitable  house 
about  12  miles  distant  from  the  nearest  land,  and  on 
a  rock  from  10  to  12  feet  wholly  under  water  at 
spring-tides.  We  have  read  of  the  wonderful  extent 
of  the  Pharos  of  Alexandria,.and  are  acquainted  with 
the  Tower  of  Corduan, ,  erected  upon  a  small  island 
at  the  entrance  of  the  Garonne,  on  the  coast  of 
France,  and  know,  more  particularly,  the  history  and 
structure  of  the  Eddystone  light-house,  built  upon  a 
small  rock  lying  12  miles  off  the  coast  of  ComwalL 
The  public  is  in  possession  of  Mr  Smeaton*s  perspi- 
cuous and  valuable  account  of  that  work ;  but  it  is 
to  be  observed,  that,  in  the  erection  of  a  light-house 
upon  the  Bell  Rock,  independently  of  its  distance 
firom  the  main-land,  a  serious  difficulty  >must  here 
have  presented  itself,  arising  from  the  greater  depth 
of  water  at  which  it  was  necessary  to  carry  on  the 
operations,  than  in  the  case  of  any  former  building 
of  this  kind. 

Tradition  tells  us,  that  so  far  back  as  the  four- 
teenth century,  the  monks  of  Aberbrothick  caused,  a 
large  bell  to  be  suspended,  by  some  means  or  other, 
upon  the  Rock,  to  which  the  waves  of  the  sea  gave 
motion,  the  tolling  of  the  bell  warning  the  mariner 
of  his  approaching  danger.  From  this  circumstance 
it  is  said  the  Rock  got  its  present  name,  but  in  so 
far  as  can  now  be  discovered,  there  is  no  record  of 
this  contrivance ;  and  it  seems  more  probable  tliat,  at 
an  early  period  before  the  wasting  ei&cts  of  the  sea 
had  brought  the  Rock  into  a  state  so  low  and  mutilat- 
ed, some  part  of  it  may  have  resembled  a  bell  in  ap- 
pearance, and  have  thus  given  rise  to  the  name. 

Although  the   dangers  and  the   inconveniences  Frec^ralorj 
of  this  Rock,  and  of  the  coast  in  general,  were  long  Measurei. 
and  severely  felt  by  the  shipping  of  the  eastern  coast 
of  Great  Britain ;  yet,  till  of  late,  there  was  no  con- 
stituted body  for  the  erection  of  light-houses  in 
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Bell  Rock.  Scofland;  such   att   ftppointtnlBBt  necessarily  sup- 
poses a  more  extensive  trade  than  that  part  of  the 
united   kingdom  possessed  prior  to  the  union   of 
England  and  Scotland;   and  even  long  after  that 
liappy  event,  the  finances  of  the  country  were  not 
in  a  state  to  warrant  expensive  undertakings  of  this 
nature.     About  the  middle  of  the  last  century,  how- 
ever, when  the  improvement  of  the  highlands  and 
islands  of  Scotland  was  viewed  as  an  object  of  great 
"national   importance,    the   establishment    <yf  light- 
fiouses  upon  that  coast  was  found  indispensably  tyC" 
<:essary  to  the  extension  and  success  of  the  British 
Fisheries.     This  subject  was  accordingly  agitated  in 
the  Convention  of  the  Royal  Barghs  of  Scotland ; 
and,  in  the  year  1786,  a  bill  was  broug'ht  iitto  Par- 
liament, appointing  the  Lord  Advocate  &n&  Solici- 
tor-General of  Scotland,  the  Shetdife-deputfe  of  the 
maritime  counties,  and  the  chief  Magistrates  of  cer- 
tain  of  the  Royal  Burghs,  ex  officio,  to   act   un- 
der the  title  of  the  Commissioners  of  the  Northern 
Light-houses ;  and  a  certain  duty  on  tonnage  upon 
shipping  was  granted  to  them,  for  the  erection  and 
maintenance   of  such  light-houses  as  they  should 
iind  necessary  to  erect  upon  the  coast  of  Scotland. 
But  when  a  sufficient  number  of  Light-houses  are 
erected  upon  the  coast,  and  a  fund  accumulated  for 
their  maintenance,  the  act  provides,  that  the  light- 
house duties  shall   cease  and  determine.     These 
Commissioners,  in  virtue  of  the  powers  vested  in 
them,  proceeded  to  the  immediate  improvement  of 
such  accessible  points  of  the  coast  as  suited  the  in- 
fant state  of  their  funds;  and,  in  the  course  of  a  few 
▼ears,  eight  of  the  principal  headlands  between  the 
Firths  of  Forth  and  Clyde,  including  the  Orkney 
Islands,  were  provided  with  light-houses,  erected 
upon  the  most '  approved  principles  of  the  time, 
by  the  late  Mr  Smith,  engineer  for  the  Light- 
house Board.    Keeping  always  in  view  as  a  principal 
object  the  erection    of  a  light-house  on  the  Bell 
Rock,  the  Commissioners,  independently  of  these 
highly  useful  and  important  works,  were  gradoally 
accumulating  a  fund  for  this  purpose,  in  order  to 
midertake  that  work  as  soon  as  their  limited  means 
would  admit.     In  the  month  of  December  1799* 
the  occurrence  of  a  dreadful  storm  rather  tended  to 
hasten  this  measure.     The  wind  for  two  days  was 
excessive,  and  being  from  the  south-eastern  direc- 
tion, all  the  ships  were  driven  from  their  moorings  in 
the  Downs  and  Yarmouth  Roads.     Mo  fewer  than 
about  70  vessels  were  wrecked,  and  with  many  of 
their  crews  were  totally  lost,  upon  the  eastern  coast 
of  Scotland;  a  calamity  that  more  especially  direct- 
^  the  attention  of  the  country  and  of  the  Com- 
missioners, to  the  erection  of  a  light-house  upon 
this  Rock ;  as.  In  this  particular  instance,  a  light- 
house there  would  have  opened  the  Firth  of  Forth,  as 
a  place  of  safety  to  many,  which,  to  avoid  the  hidden 
dangers  of  the  Rock,  were  lost  in  attempting  to  get 
to  the  northward  of  the  Firth  in  this  storm. 

After  the  loss  of  so  many  lives^  and  much  va- 
luable property,  various  measures  were  taken  for 
the  erection  of  a  light-house  upon  this  Rock. 
In  the  year  1605,  a  bill  was  brought  into  Parlia- 
menty  which,  with  some  alterations,  ultimately  pa^- 


ed  both  Houses,  in  the  tression  of  1^(06 ;  by  which  Befllt<Kt. 
the  northern  'Kght  dirty  of  three  half]pence  |?^r^"^Y^' 
ton  on  Britfffh  vessels,  and  threepence  per  ton  oU 
foreign  bottoms,  was  esrtendeti  to  all  vessels  sail- 
ing to  or  from  any  port  bet^v«en  Peterhead  to  thd 
north,  and  Berwidk-npon-T^veed  to  the  southward. 
This  bill  also  ferapowered  the  -comtnissioners  to  boN 
.  row  L.  25,000  from  the  three  per  cent.  coni:oisy  and 
having  already  accumtdaled  the  sum  of  L.  20,000 
of  surplus  duties,  wftli  this  Joan  from  Oovemment 
they  were  enabled  to  commence  the  operations  at 
the  Bdl  Rock  with  a  disposable  fund  of  L.  45,000. 

Several  plans  fbr  the  erection  of  this  light-house 
had  for  a  considerable  tim^  been  in  contempla- 
tion, and  were  submitted  for  consfderation  of  the 
Light-House  Commissioners.  Captain  Brodie  of  the 
Navy  constructed  a  very  fngenrous  model  of  a  cast- 
hon  Kght-hotne  to  stand  upon  pillars;  and  Mr 
Murdoch  Downie,  author  of  several  marine  sur- 
veys, brought  forward  a  plan  cff  a  light-house,  te 
stand  upon  pillars  of  stone.  Mr  Telford,  the  engi- 
neer, was  hkewise  employed  in  someprelimmarysteps^ 
connect^  whh  Mr  Downie^s  inquiries.  In  the  year 
ISOO,  Mr  Stevenson,  engineer  for  the  Commission* 
ers  of  the  Northern  Light-houses,  modelled  a  design 
applicable  to  this  situation;  and  having,  by  their 
directions,  made  a  survey  and  report  relative  to  the 
situation  of  the  Bell  Rock,  which  was  published  bj 
the  Board,  along  with  a  letter  from  Admiral  Sir 
Alexander  Cochrane,  when  he  commanded  his 
Majesty's  ship  Hynd,  upon  the  Leith  station,  in 
1793,  recommending  the  erection  of  a  light-house 
on  this  Rock;  these,  with  other  docmnents,  were  af- 
terwards submitted  to  Pariiament,  in  a  memorial 
from  the  Commissioners,  drawn  up  by  Robert  Ha- 
milton, Esq.  advocate,  one  of  their  number ;  when 
application  was  made  for  a  loan  from  Qo^remment 
So  difierent,  however,  wtre  the  views  taken  of  t!» 
subject,  and  so  various  and  doubtfril  were  the  opi- 
nions of  the  public  about  the  kind  and  description 
of  building  best  suited  to  the  peculiar  situation  df 
the  Rock,  and  even  whh  regard  to  the  pnrcticabiH^ 
of  a  work  so  much  under  the  smrfkcre  of  the  water, 
and  where  so  large  a  sum  d£  money  was  necessa- 
rily to  be  expended,  that  the  Commissioners  tbonsht 
it  advisable  to  snbmtt  the  matter  to  the  opinion 
and  advice  of  Mr  Reinnie.  This  eminent  engineer 
coincided  with  Mr  Stevenson  in  preferring  a  build- 
ing of  stone  upon  the  principles  of  the  Eddystone 
light-house,  which  being  approved  of  and  adopted, 
the  execution  of  the  work  was  finally  committed  to 
these  gentlemen. 

The  bill  having  passed  late  in  the  session  of  1806,  Bell  Rock 
in  the  following  summer  a  vessel  was  fitted  out  as  a^^' 
fioating-Ught,  for  which  the  act  of  Parliament  made  ^^^ 
provision,  and  she  was  accordingly  moored  off  the 
Bell  Rock  m  the  month  pf  July  ISO?.    During  the 
first  season  of  the  operations,  this  vessel  was  used  as 
a  Tender,  to  which  the  artificers  retired  while  the 
Rodk  was  covered  with  watcr^  Her  station  was  about 
a  mile  and  a  half  north-east  from  the  BeU  Rock, 
and  her  moorings  consisted  of  a  inuArodm  anchor^ 
weighing  33  cwt.  and  a  wrighty  chain  laid  down  in 
22  mtt^oms  water,  and  at  these  mooring^  die  rode  by 
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Boll  Rook,  a  Btrong  hempen  cable,  measuring  14  inches  in  cir- 
cumference, without  accident,  daring  the  four  years 
in  which  the  light-house  was  building.  This  vessel 
was  rigged  with  three  niasts,  each  of  which  carried 
a  lantern,  which,  in  a  cujrious  manner,  was  made  to 
embrace  the  masts ;  and,  by  this  means,  the  use  of 
cumbrous  yards  and  spars  over  head  were  avoided  ; 
and  as  each  mast  passsed  through  the  centre  of  its 
respective  lantern,  on  which  it  tra^rersed,  the  light 
ifas  n0%  obscured  on  any  side.  Eack  oS  these,  lan- 
terns contajaed  ten  lamps,  with  as.  many  snuyj  silver* 
f^t^  reflectors ;  and  thus,  by  tlie  appearance  of 
tlHToe  distinct  lights  (the  centre  one  being  the  high- 
eat),  the  IJeU,  Rock  floating-^ligbt  formed  a  triangular 
l^t,  mi  was  easily  distieguishable  from  the  double 
Qind  single  lights  upon  the  coast,  and  rendered  imme- 
diate aiuit  essential  seirvice  to  the  trade*  and  shipping 
of  the  coast* 

£aidy  iatthe  spning  of  1807y  stones  were  collect- 
fooflft  \h^  granite  quarries  of  Bubeslaw  in  Aber- 
daenshiffe>  for  the  outside  cadng  of  the  first  50  feet, 
<NC  leinerparl  oC  the  building ;  those  of  sandstone  for 
fte  beavling,^  er  inteiaor  of  the  solid,  and  also  for  the 
higtkM  per ta  of  tibe-  buildings  were  got  from  Mylne- 
field  quarry,  near  Dundee.  For  the  conveniency  of 
Ibe  wpris,  ihe  cornice  and  parapet-wall  of  the  h'ght- 
90009  Mseire  bewn  and  preparc^d  at  Edinbur^,  and 
tibe  stonea  for  these  parts  were  aASCordingly  taken 
fr«nn  the  (juarry  of  Craigleith*  At  Arbroath,  the 
BMSIt  OHitiguiMis  harbour  to '  the  Bell  Rock,  a  piece 
of  gtomd  fof  a  work<*yard  was  procured  on  a  lease 
«(*  sevea  years,  the  supposed  period  for  the  duration. 
o£  the  worke.;  and  here  the  works  were  conducted ; 
matertaJa  were  laid  down,  and  workmen  collected ; 
ijwdipn  were  also  constructed,  and  a  barrack  erected 
fcr  the  asoomneiodation  of  about  100  artificere  when 
tiMy  btfided;  from  the  Rock^  that  they  might  be  at  a 
call^  by'  sight  or  day,  when  required  to  sail  for  the 
wwcks  at  the  Rock.  These  previous  steps  being 
takes  aahore,  the  operations  at  the  Rock  itself  com- 
menced m.  the  month  of  Augtist  1807* 

Ihe  first  attieotion  at>  the  Bell  Rock  was  to  erect  a 
ph^e  of  refiige  for  the  avtifice&s,  in  the  event  of  an 
afieideat  bef^ling  any  of  the  tUtending'boais, — a  cir- 
cumstance which,  if  unpoairided  for,  might  not  only 
inmok^t  the  safety  o^  every  pei^on  employed  at  tlie 
aulb-wo94cs^  but  prove  a  serioua  cheek  to  the  futune 
pmgresa  of  the  undentaking,  which  could  only  be 
proceeded  in  dJt  Iovk  water  of  spring-tides,  when 
t«0i  and  a.  half  or  three  hours  were  considered,  a 
geaii  tide's,  workt.  From  this  circumstance^  it  became 
necessary  to.  embrace  every  opportunity  of  favoura- 
ble weather,  as  well  in  the  day  tidea  as  under  night 
btf  torch^light,  and  upoib-  Sundays*  In  the  early 
stages  of  the  business,  the  flood-tide  no  sooner  be- 
gSB  to  cover  the  exterioF  parte  of  the  Rock,  than 
tiie  woikmen  w»pe  oMiged  to  collect  their  tools  and 
apparatus,  and  betake  themaehres  to  the  attending- 
boats,  befose  the  water  burst  in  upon  them*  Theise 
boats  were  vowed  often  with  the  utmost  fiitigue  and 
dificttlty  to  the  Soating-light,  where  the  work- 
men semained  tiU  the  Rock  began  to  make  ita  ap^ 
peairance  again,  at  next  ebb»>tide.  Happily  no  ac» 
cident  occurred  ducing  this  perilous  part  of  the 
work,  to  check  the  aKdour  of  the  artificemt  nor  to 
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retard  their  progress^  and  by  the  latter  end  of  Octo-  B«U  Koci^ 
her,  the  beacon,  consisting  of  twelve  lasge  beams  of  "•^'V''^^ 
fir- timber,  was  erected,  having  a  common  base  of  3Q 
feet,  and  rising  to  the  height  of  50  feet  above  the 
surface  of  the  Roctu  These  spars  were  of  fir-tim- 
ber, strongly  framed  with  oak- knees,  connected  to 
the  Rock  with  iron-bats  of  a  particular  construc- 
tion,, set  into  holes,  cut  about  18  inches  in  depths 
a^d  wedged  into  their  places,  first  with  islips  of  fir, 
then  with  slips  of  oak,  and,  lastly,  with  pieces  of 
ijcon.  The  upper  part  of  this  beacon  was  afterwards 
fitted  up,  and  occupied  as  a  place  of  residence  dur- 
ing tjie  iKorking  months.  The  lower  floor  was  em- 
ployed as  a  smith's  forge,  and  also  for  preparing 
mortar  for  the  building.  The  cook-house  was  im- 
mediately over  this ;  the  next  floor  was  occupied  by 
the  cabins  of  the  engifieer  and  foremen,  and  over  ail 
was  the  barracks  for  the  artificers,  whose  hammocks 
were  ranged  in  tiers  of  five  in  height.  The  dwelling 
or  lodging  part  of  this  temporary  residence  was 
above  the  seafh  of  the  sea  in  moderate  weather,  but 
the  lower  floov  w.as  often  lifted  by  the  waves,  when 
the  lime  casks,  and  even  the  smith's  anvil  and  ^pa- 
ratus,  were  frequently  washed  away.  The  beacon- 
house,,  so  constructeo,  was  erected  near*  the  site  oT 
the  h'ght- house,  and  in  the  more  advanced  state  of 
the  work,  was  connected  with  it  by  a  wooden  bridge; 
which  was  also  of  the  greatest  utility  as  a  stage  ift 
raising  the  materials  from  the  Rock  to  the  building. 
A  little  reflection  upon  the  singular  position  and  cit*- 
cumstances  of  the  Bell  Rock,  will  show  the  great  and 
indispensable  use  of  this  beacon-house  in  facilitating: 
the  operations*  Unless  some  expedient  of  this  kind 
had  been  resorted  to  at  a  work  so  much  under  wa-^ 
ter,  the  possibility  of  erecting  a  light-house  here  is  • 
extremely  doubtful :  at  any  rate,  it  must  have  requiT'* 
ed  a  much  longer  period  for  its  accomplishment,  and, 
in  all  probability,  many  lives  would  have  been  lost 
in  the  progress  of  the  operations. 

The  circumstance  of  the  beams  of  the  beacon  Second  Sea- 
having  withstood  the  storms  of  winter,  inspired  new  '.^»'b  Opera- 
confidence  in  the  arttficera,  who  now  landed  upon  Vg^a. 
the  Rock  in  the  summer  of  1808   with  freedom, 
and  remained  upon  it  without  fear  till  the  tide  flow- 
ed over  it.     Although  it  required  a  considerable  part 
of  the  summer  to  fit  up  the  beacon  as  a  barrack, 
yet  it  was  in  a  state  sufficient  to  preserve  the  workmen 
in  case  of  accident  to  the  boats.     The  great  person- 
al risk  and  excessive  fatigue  of  rowing  boats,  crowd- 
ed  with  the  artificers,  every  tide  to  the  floating  light* 
vessel  was  now  also  avoided  by  an  addtUonal  vessel 
having  this  season  been  provided,  and  entirely  set 
apart  for  the  purpose  of  attending  the  Rock.     Thisi 
vessel  was  a*  very  fine  schooner  of  80  tons.     Her 
moorings  were  so  constructed,  that  she  could  be  cast 
loose  at  pleasure,  and  brought  to  the  lee-side  of  the- 
Rock,  where  she  might  at  once  take  up  the  artificers^ 
and  their  boats  in  bad  weather,  instead  of  their  hav- 
ing, as  formerly,  to  row  often  against  both  wind  and 
tide,  to  the  more  distant  position  of  ihe  floating 
li^t.     From  this  circumstance,  it  was  now  found 
practicable  both  to  commence  the  works  at  the  Rock 
nrach  earlier,  and  to  continue  them  to  a  later  period. 
Being  now  provided  with  a  place  of  safety,  by  the 
erectionL  of  the  spam  of  the  beacon*ho  use,  and  having  a 
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tender  always  at  command,  whidi  could  be  cast  loose, 
in  case  of  need,  the  works  now  went  forward  even 
in  pretty  rough  weather ;  and  thus  struggling  both 
during  the  night  and  day  tides,  the  site  of  the  light- 
house was  prepared,  and  cut  to  a  sufficient  depth 
krto  the  Rock;  and  on  the  loth  of  July  1808,  the 
foundation  stone  of  the  building  was  laid.  In  the 
course  of  this  season,  tracks  of  cast-iron  railways  were 
also  fixed  upon  the  Rock,  from  the  different  landing 
places  to  the  building,  calculated  for  conveying 
blocks  of  stone  of  two  or  three  tons  weight  along  the 
Rock  ;  and  by  the  latter  end  of  the  season's  opera- 
tions the  first  four  courses  of  the  Light-house  were 
built,  which  brought  it  to  the  height  of  five  feet  six 
•mches  above  the  foundation. 

^In  the  course  of  the  winter  precedinff  the  third 
season's  operations,  the  works  at  the  Rock  were  fre- 
quently visited,  and,  in  the  spring  of  the  year  1809, 
were  resumed  with  new  vigour ;  and  it  was  no  small 
lHip))incss  to  find,  that  not  only  the  four  courses  of 
the  light-house  built  last  season  were  in  perfect  order, 
afler  a  long  and  severe  winter,  without  the  least  shift 
or  change  of  position,  but  that  even  the  beacon-house 
and  railways  were  little  injured,  being  almost  in  a  state 
of  readiness  for  resuming  the  operations.  The  first 
thing  to  be  done  was  to  lay  down  sets  of  Chain  moor- 
ings, with  floating  buoys  for  the  tender,  and  for  the 
flush-decked  praam-boat,  stone  lighters,  and -vessels 
employed  at  the  Rock,  and  to  erect  the  necessary 
apparatus  and  machinery  for  landing  the  stones, 
and  laying  them  in  their  places  upon  the  building. 
These  arrangements  being  made,  every  thing  went 
forward  in  the  most  prosperous  manner ;  and,  by  the 
month  of  September,  the  building  was  got  to  the 
height  of  30  feet,  which  completed  the  solid  part  of 
the  light-house*  After  obtaining  this  height,  from 
the  advanced  state  of  the  season,  Mr  Stevenson  did 
not  find  it  advisable  to  risk  the  machinery  and  ap- 
paratus longer,  and  the  building  was  left  In  this  state 
for  the  winter  months. 

At  the  commencement  of  the  fourth  and*  last  sea- 
son's work,  it  was  a  matter  of  some  importance  for 
the  preparation  of  the  higher  or  finishing  parts  of 
the  building,  to  ascertain  whether  it  would  be  pos- 
sible to  carry  the  masonry  from  the  height  «if  30  feet 
to  100  feet  in  the  course  of  this  summer ;  but  it  was 
extremely  doubtful  whether  this  could  be  accom- 
plished, so  as  to  secure  good  weather  for  'fitting  up 
the  light-room,  and  completing  the  more  delicate 
operations  of  the  painter  and  glazier,  connected  with 
it.  Under  these  uncertain  prospects,  the  work  was 
begun  in  1810,  at  as  early  a  period  as  the  weather 
would  at  all  admit.  From  the  great  number  of  finish- 
ed courses  of  prepared  stone  at  the  work-^yard,  which 
had  been  tried  upon  the  platform,  numbered  and 
ready  to  be  shipped  from  Arbroath  for  the  Rock, 
there  was  only  the  winds  and  tides  to  oontend  with ; 
and  even  these  were,  in  effect,  wonderfully  soften- 
ed and  allayed,  by  the  enterprising  exertions  and 
thorough  practice  of  the  seamen  and  artificers,  dur- 
ing four  successive  seasons  ;  which  had  given  much 
dexterity  to  the  several  departments,  both  in  the 
work-yard  at  Arbroath,  and  at  the  Rock,  where  tim 
operations  of  the  builder  and  of  the  landing-master's 
ijrew  were  conducted  with  much  skill  and  activity^ 


Taking  these  mainly  into  account,  and  by  a  fortu-  BHl  BmI. 
natc  train  of  circumstances,  the  masonry  of  the  build  '  ~ 
ing  was  completed  in  October  ;  and  the  light- room 
being  finished  in  the  month  of  December,  the  light 
was  advertised  to  the  public,  and  exhibited  for  the 
first  time  from  the  new  Light-house  on  the  evening 
of  the' 1st  of  February  1811 ;  and,  on  the  same  night, 
the  fioatiag  light-vessel  was  unmoored,  and  that  tem- 
porary light  discontinued. 

Having  thus  given  a  general  account  of  the  Bell 
Rock,  and  the  erection  of  the  Light-house,  we  shidi  J^^' 
now  describe  the  building,  noticing  its  principal  di- 
mensions, and  making  such  farther  remarks  as  mav 
appear  interesting  to  the  reader.  The  Bell  Rock 
Light-house  is  a  circular  building,  the  foundation* 
stone  of  which  is  nearly  on  a  level  with  the  surface 
of  the  sea  at  low-water  of  ordinary  spring-tides ;  and 
consequently  at  high-water  of  these  tides,  the  build* 
ing  is  immersed  to  the  height  of  about  15  feet. 
The  two  first  or  lower  coursed  of  the  masonry  are 
imbedded  or  sunk  into  the  rock,  and  the  stones  of  all 
the  courses  are  curiously  dovetailed  and  joined  widi 
each  other,  forming  one  connected  mass  fr4>m  the 
centre  to  the  circumference.  The  successive  courses 
of  the  work  are  also  attached  to  each  other  by  jog- 
gles of  stone ;  and,  to  prevent  the  stones  from  being 
Kfted  up  by  the  force  of  the  sea,  while  the  work  was  in 
progress,  each  stone  of  the  solid  part  of  the  building 
had  two  holes  bored  through  it,  entering  six  inches  into 
the  course  immediately  below,  into  which  oaken  tree- 
nails, two  inches  in  diameter,  were  driven,  after  Mr 
Smeaton's  plan  at  the  Edd3rstone  Light-house.  The 
cement  used  at  the  Bell  Rock,  like  that  of  the  Eddy- 
stone,  was  a  mixture  of  pozzolano,  earth,  lime,  and 
sand,  in  equal  parts,  by  measure,  llie  building  is  of 
a  circular  form,  composed  of  stones  of  the  weight  of 
from  two  tons  to  half  a  ton  each.  The  ground 
course  measures  42  feet  in  diameter,  and  the  build- 
ing diminishes,  as  may  be  observed  from  the  plate 
of  the  light-house,  as  it  rises  to  the  top,  where  the 
parapet-wall  of  the  light-room  measures  only  13  feet 
in  diameter.  The  height  of  the  masonry  is  100 
feet,  but  including  the  light-room,  the  total  height 
is  115  feet.  The  building  is  solid  from  thegrouiad 
course  to  the  height  of  80  feet,  where  the  entry- 
door  is  situate,  to  which  the  ascent  is  by  a  kind 
of  rope-ladder  with  wooden  steps,  hun^  out  at  M^ 
tide,  and  taken  into  the  building  again  when  .the 
water  covers  the  Rock ;  but  strangers  to  this  sort  of 
climbing  are  taken  up  in  a  kind  of  chair,  by  a  snudl 
moveable  crane  projected  from  the  door,  fr«om*wliidi 
a  nieirrow  passage  leads  to  a  stone  stair-case  13  feet 
in  height.  Here  the  walls  are  seven  feet  in  thick- 
ness, but  they  gradually  diminish  from  the  top  of 
the  stair-case,  to  the  parapet- wall  of  the  light*  room, 
where  they  measure  one  foot  in  thicknesi.  The. 
upper  half  of  the  building  may  be  described -as  di- 
vided into  six  apartments  for  the  use  of  the  light- 
keepers,  and  for  containing  light-house  stores.  The 
lower  or  first  of  these  floors,  formed  by  an  inside 
scarsement  of  the  walls  at  the  top  of  the  stair-case, 
is  chiefly  occupied  with  water  tanks,  fuel,  and  the 
other  bulky  articles  ;  the  second  floor  is  for  the  oil 
cisterns,  glass  and  other  liffht-room  stores ;  the  .third 

IS' occupied  as  a  kitchen;  the  fourth  is  the  bed-roomr 
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Bell  Rock,  the  fifth  tlie  library  or  strangen'  rooin»  and  the  upper 
"^■^"V^*^  apartment  forms  the  light-room.  The  floors  of  the 
several  apartments  are  of  stone,  and  the  communi« 
cation  from  the  one  to  the  other,  is  made  by  means 
of  wooden  ladders,  excepting  in  the  light-room, 
where  every  article  being  fire  proof,  the  steps  are 
made  of  iron.  There  are  two  windows  in  each 
of  the  three  lower  apartments,  but  the  upper 
rooms  have  each  four  windows.  The  casements 
of  the  windows  are  all  double,  and  are  glazed 
with  plate-glass,  having  besides  an  outer  storm- 
shutter,  or  dead-light  of  timber,  to  defend  the 
glass  from  the  waves  and  sprays  of  the  sea.  The 
parapet- wall  of  the  light- room  is  six  feet  in  height, 
and  has  a  door  which  leads  out  to  the  balcony  or 
walk  formed  by  the  cornice  round  the  upper  part  of 
the  building;  which  is  surrounded  by  a  cast-iron 
rail,  curiously  wrought  like  net-work.  This  rail 
rests  upon  batts  of  brass,  and  ha^  a  massive  coping 
or  top  rail  of  the  same  metal. 
Foruitrireof  lu  the  kitchen,  there  i$  a  kind  of  grate  or  open 
tbo  Huase.  fire-place  of  cast-iron,  with  a  smoke  tube  of  the 
same  metal  which  passes  through  the  several  apart- 
ments to  the  light-room,  and  heats  them  in  its  pas- 
sage upwards.  This  grate  and  chimney  merely 
touch  the  building,  without  being  included  or  built 
into  the  walls,  which,  by  this  means,  are  neither 
weakened,  nor  liable  to  be  injured  by  it.  The  tim- 
ber of  the  doors,  and  the  pannelled  partitioning  of 
the  rooms  from  the  stairs,  and  also  of  the  bed  frames 
and  furniture  in  general,  is  of  wainscot. 

The  light-room  and  its  apparatus  was  entirely 
framed  and  prepared  at  Edinbufgh.  It  is  of  an  octa- 
gonal figure,  measuring  12  feet  across,  and  15  feet  in 
height,  formed  with  cast-iron  sashes,  or  window 
frames  glazed  with  large  plates  of  polished  glass, 
measuring  about  2  feet  6  inches  by  2  feet  3  inches, 
each  plate  being  of  the  thickness  of  a  quarter  of  an 
inch.  The  light-room  is  covered  with  a  dome  roof 
of  copper,  terminating  in  a  large  gilded  ball,  with  a 
vent-hole  in  the  top« 

The  light  of  the  Bell  Rock  is  very  powerful,  and 
Deseriptioo  is  readily  seen  at  the  distance  of  six  or  seven  leagues, 
^theUglit.  „rhen  the  atmosphere  is  clear.     The  light  is  from  oil, 
with  Argand  burners  placed  in  the  focus  of  silver- 
plated  reflectors,  measuring  24*  inches  over  the  lips ; 
the  silvered  surface  or  face    being    hollowed  or 
wrought  to.  the  parabolic  curve.    That  the  Bell  Rock 
light  may  be  easily  distinguished  from  all  other  lights 
upon  the  coast,  the  reflectors  are  ranged  upon  a 
firaune  with  four  faces  or  sides,  which,  by  a  train  of 
machinery,  is  made  to  revolve  upon  a  perpendicular 
axis  once  in  six  minutes.     Between  the  observer 
and  the  reflectors,  on  two  opposite  sides  of  the  re- 
volving frame,  shades  of  red  glass  are  interposed,  in 
such  a  manner,  that,  during  each  entire  revolution  of 
the  reflectors,  two  appearances,  distinctly  differing 
from  each  other,  are  produced  ;  one  is  the  common 
bright  light  familiar  to  every  one,  but,  on  the  other, 
or  shaded  sides,  the  rays  are  tinged  of  a  red  colour. 
These  red  and  bright  hghts,  in  the  course  of  each 
revolution,  alternate  with  intervals  of  darkness,  which, 
in  a  very  beautiful  and  simple,  manner,  characterize 
this  light. 

As  a  farther  warning  to  the  mariner,  in  foggy 
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weather,  two  large  bells,  weighing  about  12  cwt.  are  Bell  Rock. 
tolled  day  and  night  by  the  s^me  train  of  machinery  ^^^^C"^^ 
which  moves  the  lights.    As  these  beUs,  in  ^oder&U^'^pf,I^'^f^ 
weather,  may  be  heard  considerably  beyond  the  li-  thej. 
mits  of  the  Hock,  vessels,  by  this  means,  get  warn- 
ing to  put  about,  and  are  thereby  prevented  from 
running  upon  tlie  Hock  in  thick  and  hazy  weather ; 
a  disaster  to  which  ships  might  otherwise  be  liable, 
notwithstanding  the  erection  of  the  light-house. 

Prior  to,  or  about  the  time  of  the  erection  of  theLiglit- 
Bell  Rock  light-house,  it  was  by  no  means  uncom-  *i**cpcrs. 
U)on  to  meet  with  various  doubts,  regarding  the 
practicability  of  the  works,  expressed  in  such  terms 
as  the  following :  "  That,  even  if  it  were  practicable 
to  erect  a  light-house,  upon  such  a  sunken  rock,  no 
one  would  be  found  hardy  enough  to  live  in  an  abode 
so  dread  and  dreary,  and  tliat  it  would  fall  to  tlie  lot 
of  the  projectors  themselves  to  possess  it  for  the 
first  winter."  But  the  reverse  of  all  this  took  place ; 
for  the  confidence  of  the  public  had  been  con- 
firmed by  the  stability  as  well  of  the  wooden-beacon- 
house,  as  of  the  building  itself,  which,  in  its  pro- 
gressive rise,  withstood  the  storms  of  two  succes- 
sive winters,  in  an  unfinished  state;  so  that,  by 
the  time  the  house  was  ready  for  its  inhabitants,  the 
applications  for  the  place  of  light-keepers  were  much 
more  numerous  than  the  situations ;  and  applicants 
on  both  sides  of  the  Tweed  were  disappointed  in 
their  wishes. 

The  establishment  of  light-keepers  at  the  Bell 
Rock,  consists  of  a  principal  light-keeper,  who  has 
at  the  rate  of  60  guineas  per  annum,  paid  quarterly; 
a  principal  assistant,  who  has  55  gumeas ;  and  two 
other  assistants  at  50  guineas  each  ;  besides  a  suit 
of  uniform  clothes,  in  common  with  the  other  light- 
keepers  of  the  Northern  Light-houses,  every  three 
years.  While  at  the  rock,  these  men  get  a  stated 
allowance  of  bread,  beef,  butter,  oat-meal,  pot-bar- 
ley, and  vegetables,  besides  small  beer,  and  an  al- 
lowance of  tburpence  joer  day  each  for  the  purchase 
of  tea  and  other  necessaries.  At  Arbroath,  the 
most  contiguous  town  on  the  opposite  coast,  a  suite 
of  buildings  has  been  erected,  where  each  light- 
keeper  has  three  apartments  for  his  family.  Here 
the  master  and  mate  of  the  light-house  tender  have 
also  accommodation  for  their  families;  a  plot  or  piece 
of  an  inclosed  garden  ground  is  attached  to  each 
house,  and  likewise  a  seat  in  one  of  the  pews  in  the 
parish  church  of  Arbroath.  Connected  with  these 
buildings,  there  is  a  signal  tower  erected,  which  is 
about  50  feet  in  height.  At  tlie  top  of  it,  there  is  a 
room  with  an  excellent  five  feet  achromatic  tele- 
.  scope,  placed  upon  a  stand.  From  this  tower,  a  set 
of  corresponding  signals  is  arranged,  and  kept  up 
with  the  light-keepers  at  the  roc^  Three  of  the 
light-keepers  are  always  at  the  light-house,  while 
one  is  ashore  on  liberty,  whose  duty  it  is  for  the 
time  to  attend  the  signal  room  ;  and  when  the  wea- 
ther will  admit  of  the  regular  removal  of  the  light- 
keepers  they  are  six  weeks  at  the  rock,  and  a  lort- 
night  ashore  with  their  taniilie8« 

The  attending  vessel  for  *he  Bell  Rock,  and  tlie  Attendjo; 
light-houses  of  Uie  Isle  of  May  and  Inchkeith,  in  the  Vessel. 
Firth  of  Forth,  is  a  very  handsome  little  cutter  of 
about  50  tons  register,  carrying  upon  her  protu  a 
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Bell  Ro€k  model  of  the  Bell  Rock  light-house,  and  is  appro- 
I        priately  named  the  Pharos.    She  is  stationed  at  Ar- 
Ub?"*'  ^ro*^>  *^^  ^^  *^  readiness  to  proceed  for  the  Rock 
v^pkyi^^  at  new  and  full  moon,  or  at  spring-tides,  carrying 
necessaries,  and  the  light-keeper  on  leave,  to  the 
»  Rock,  and  returning  with  another.    This  vessel  is 

navigated  by  four  men,  including  the  master,  and 
i^  calculated  for  carrying  a  boat  of  l6  feet  keel,  or 
of  sufficient  dimensions  for  landing  at  the  Rock  in 
moderate  weather.  The  master  and  mate  are  kept 
in  constant  pay,  and  have  apartments  in  the  esta- 
blishment ashore;  the  former,  actmg  as  a  superinten- 
dent, has  the  charge  of  the  buildings  and  stores  kept 
at  Arbroath. 
JbpsDce  of  The  expence  of  the  Bell  Rock  light-house,  and  ito 
b^lLe***'^'  establishment,  in  a  general  way,  may  be  stated  to 
have  amounted  to  about  L.  60,000.  The  under- 
taking does  much  honour  to  the  exertions  of  the 
Commissioners  of  the  Northern  Light-houses,  and  is 
even  creditable  to  the  age  which  has  produced  it ; 
especially  when  it  is  remembered,  that  it  was  com- 
menced and  completed  amidst  the  difficulties  and 
demands  of  a  war,  unparalleled  in  the  history  of  our 
country.  (hh.) 

Our  readers  wiH  perceive,  that  the  account  we 
have  given  of  this  Edifice  is,  necessarily,  of  a  very 
generd  nature ;  but  the  public^  we  believe,  will  soon  be 
gratified  with  an  ample  Historical  Account  of  the  Nor* 
^        ihem  Light-houses,  including  a  full  detail  of  the  whole 
Operations  connected  with  me  Bell  Jftock  light-house, 
and  the  Carr  Rock  Stone- Beacon,  illustrated  with 
numerous  plates,  showing  the  progressive  stages  of 
these  works,  by  Mr  Stevenson ;  and  we  are  happy  to 
learn,  that  die  Commissioners  of  the  Northern  Light- 
houses, from  a  conviction  of  the  utility  of  the  de- 
sign, have,  as  a  Board,  liberally  expressed  their  de- 
sire to  promote  the  intended  publication  of  Mr  Ste- 
venson, whose  name,  as  an  Engineer,  is  so  credit- 
ably connected  with  these  two  important  national  un- 
dertakings. - 
GeopsiOii-  ,     BELOOCHISTAN,  a  country  of  Asia,  situate 
ttoD^?*     on  the  north-west  coast  of  the  Indian  peninsula.    It 
Boondaries.  ^  bounded  on  the  north  by  Affghanistan  and  Seistan; 
on  the  west,  by  the  Persian  provinces  of  Kirman  and 
Laristan  ;  on  the  south,  by  the  Indian  Ocean ;  and, 
00  the  east,  by  a  part  of  Sinde  and  Shikarpoor.    In 
general,  it  may  be  said  to  comprehend  all  that  space 
within  the  25th  and  30th  degrees  of  north  latitude, 
and  the  58th  and  68th  degrees  of  ^ast  longitude ; 
and  its  whole  superficial  extent  may  be  computed  at 
550  geographical  miles  in  length,  and  300  in  breadth, 
Bvtory.  Of  the  eaily  history  of  this  portion  of  the  Asiatic 

Continent,  little  or  nothing  is  known.  The  poverty 
and  natural  strength  of  the  country,  combined  with 
the  ferocious  habits  of  the  natives,  seem  to  have 
equally  repelled  the  friendly  visits  of  inquisitive  stran- 
ffers^  and  the  hostile  incursions  of  invading  armies. 
The  Greeks,  fVom  whom  we  derive  the  earliest  in- 
formation relative  to  the  western  frontiers  of  India, 
are  almost  entirely  silent  with  respect  to  this  moun- 
tainous and  inhospitable  tract ;  and  scarcely  any  no- 
tice of  it  occurs  tor  many  centuries  posterior  to  the 
Macedonian  inviision.     Hence  it  is  impossible  to 
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trace  the  first  settlement  of  this  countiy ;  and  the  BekiocUi^ 
descent  of  its  inhabitents  can  only  be  imperfectly  as-  ^"^ 
isertained  by  analogy  and  conjecture.  As  the -na- 
tives have  no  written  language,  their  historical  annals 
are  merely  traditional,  and  therefore  entitled  to  little 
credit.  The  Belooches  ascribe  their  own  origin  to 
the  earliest  Mohummudan  invaders  of  Persia,  and 
are  very  desirous  o^  being  supposed  to  be  of  Ara- 
bian extraction ;  but  the  latter  part  of  this  suj^Kisi- 
lion  derives  no  confirmation  from  their  fisaturea,  their 
manners,  or  their  language,  which  do  not  bear  the 
^slightest  similitude  to  those  of  the  Arabs.  Tbete 
can  be  little  doubt,  however,  that  they  originalfy 
came  from  the  westward ;  of  which  there  is  strong 
evidence  in  the  affinity  between  the  Beloochekee  and 
Persian  languages ;  and  their  institutions,  habits,  and 
religion,  seem  to  indicate  that  they  are  of  Toorko- 
man  lineage.  It  seems  highly  probable,  indeed,  thai, 
during  the  frequent  sanguinary  revolutions  to  whidi 
the  monarchy  of  the  Seljukide^  Tartars  was  subject, 
some  of  these  barbarians  liad  been  forced  to  wander 
over  the  country  in  quest  of  new  settlements ;  and 
that  a  portion  of  them  had  found  refuge  in  the  moun- 
tainous districts  of  Beloochistan.  But,  besides  the 
Belooches,  there  are  other  distinct  tribes  of  inhabi- 
tants in  Beloochistan, ,  whose  peculiar  habits  and 
shades  of  character,  we  shall  afterwards  take  an  op- 
portunity of  describing.  These  are  the  !todiooef, 
apparently  a  race  of  Tartar  mountaineers,  who  aet- 
tl^  at  an  early  period  in  the  southern  parts  of  Asia, 
but  whose  history  is  extremely  obscure  and  unial^- 
resting;  the  Dehwars,  dearly  a  Persian  colony, 
whose  original  settlement  cannot  be  traced ;  and  the 
Hindoos,  who  appear  to  have  b^en  the  first  settlers 
in  the  upper  part  of  the  Brahooick  inountaies,  on 
their  being  expelled  from  Linde,  Lus,  and  Mukran, 
by  the  armies  of  the  Caliphs  of  Bagdad.  This  last 
tribe  appears  to  have  constituted  the  governing 
party,  at  the  earliest  period  of  which  any  thing  ap- 
proaching to  authentic  informaUon  has  been  obtain- 
ed. The  Brahooes  and  Belooches,  however,  gra- 
dually spread  over  the  country;  and  the  Hindoo 
power  was  at  length  subverted  by  a  revolution,  whidi 
placed  the  ancestors  of  the  present  Khan  of  Kelat 
upon  the  throne.  * 

The  precise  period  at  which  this  revolution  took 
place,  cannot  be  accurately  ascertained;  but  it  is 
probable  that  two  centuries  have  not  elapsed  since 
that  event.  The  last  rajah  of  the  Hindoo  dynasty 
found  himself  compelled  to  call  for  the  assistance  of 
the  mountain-shepherds,  with  their  leader,  Kumbur, 
in  order  to  check  the  encroachments  of  a  horde  of 
depredators,  headed  by  an  A%han  chief,  who  infest- 
ed the  country,  and  even  threatened  ta  attadc  the 
seat  of  government.  Kumbur  successfolly  perform- 
ed the  service  for  which  he  had  beeq  engaged ;  but 
having,  in  a  few  years,  quelled  the  robbers  against 
whom  he  had  been  called  m,  and  findii^  himself  at. 
the  head  of  the  only  military  tribe  in  the  country,  ha 
formally  deposed  the  rajah,  and  assumed  the  ceins  of 
government. 

The  history  of  this  country,  subsequently  to  the 
accession  of  Kumbur,  is  involved  in  the  same  ob- 
fiourity  as  during  die  Hindoo  dynasty.   It.  wwild  if^ 
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iprnTf  hmrerer,  "liiat  tbe  tccvtre  wtt  quietly  tnauB* 
ntecd  to  Um  descendaottof  matchiefywho  wentto 
htve  persevered  in  a  peaoeeMe  sTStem  ef  govern* 
nent,  until  the  time  of  AbdooHa  khaot  the  fourth 
in  descent  from  Kumbur;  who*  being  wm  intrepid  and 
ambWoos  soldier,  turned  his  thou^U  towards  the 
conquest  of  Kutch  Gundava,  then  held  by  difoent 
pett?  chiefty  under  die  authority  of  the  Nuwwabs  of 

After  various  success,  the  Kombnranees,  at  length, 
poaseseed  themselves  of  the  sovereignty  of  a  consi* 
derable  portion  of  that  fruitful  plain,  including  the 
chief  town,  Gundava.  It  was  during  this  contest, 
that  the  fimious  conqueror,  Nadir  Shah,  commonly 
called  Thamas  Koolee  Khan,  advanced  from  Persia 
to  the  invasion  of  Hindoostan ;  and  while  at  Kanda* 
hav,  he  dispatched  several  detachments  into  fieloo* 
diistan,  am!  established  his  authority  in  that  pro* 
vince.  Abdoola  Khan,  however,  was  continued  in 
the  government  of  the  country  by  Nadir's  orders ; 
but  ne  was  soon  t^ker  killed  iiv  a  battle  with  the 
forces  of  the  Nuwwabs  of  Sinde.  He  was  succeed- 
ed by  his  eldest  son,  Hajee  Mobummud  Khan,  who 
abandoned  himself  to  the  most  tyrannical  and  licen* 
tioos  way  of  life,  and  completely  alienated  his  sub- 
jects by  his  arbitrary  and  oppressive  qrstem  of  iaxa» 
tion*  In  these  circumstances,  Nusseer  Khan,  the  se- 
cond son  of  Abdoolla  Khan,  who  had  accompanied 
the  vietorions  Nadir  to  Delhi,  and  acquired  the  fii* 
vour  and  confidence  of  that  monarch,  returned  to 
Kelat,  and  was  bailed  by  tbe  whole  population  as 
their  deliverer.  Finding  that  expostulation  had  no 
efiect  upon  his  brother,  he  one  day  entered  his  apart- 
ment, when  the  prince  was  alone,  and  stabbed  bun 
(o  tfie  heart.  As  soon  af  the  tyrant  was  dead,  Nus-  - 
seer  Khan  mounted  the  mutnudf  amidst  the  univer- 
sal  joy  of  his  subjects,  and  immediatdv  transmitted 
a  report  of  the  events  that  had  taken  place  to  Nadir 
Shah,  who  was  then  encamped  near  Kandahar^  The 
shah  received  the  intelligence  with  satisfaction,  and 
dispatched  a  furman,  by  return  of  the  messenger, 

S pointing  Nusseer  Khan,  Beglenbeg  of  all  Be&o* 
istan*  This  event  took  place  in  the  year  17d9« 
Nusseer  Khan  proved  an  active,  politic,  and  war- 
like prince.  He  took  great  pains  to  re-establish  die 
internal  government  ot  all  tlie  provinces  in  his  do- 
minions, and  improved  and  fortified  the  city  of  Ke- 
lat.  On  the  death  of  Nadir  Shah,  in  17479  he 
acknowledged  the  title  of  the  king  of  Caboul, 
Ahmed  Shah  Abdalli.  In  17^89  he  declared  him- 
self entirely  independent ;  upon  which  Ahmed  Shah 
dispatched  a  force  against  him,  under  one  of  his 
rohusters.  The  khan,  however,  levied  his  troops,  and 
totidly  routed  the  Affghan  army.  On  receiving  in- 
telligence of  this  discomfiture,  the  king  himself 
marched  with  strong  reinforcements,  and  a  pitched 
battle  was  fought,  in  which  Nusseer  Khan  was  worst* 
cd.  He  retired  in  good  order  to  Kelat,  whither  he 
was  followed  by  the  victor,  who  invested  the  place 
with  his  whole  army.  The  khan  made  a  vigorous 
defence ;  and,  after  the  royal  troops  had  been  foiled 
in  their  attempts  to  take  the  Ci^  by  storm  or  sur- 
prise, a  negociation  was  proposeo  by  the  king,  which 
terminated  in  a  treaty  of  peacot    By  this  treaty,  it 


was  stipulated  that  the  king  was  to  receive  the  cousin  Beloodii^ 
of  Nusseer  Khan  in  marriage;  that  the  khan  was  to^^"*'.,^^ 
pay  no  tribute,  but  only,  when  called  upon,  to  fur-        ^  ^ 
niah  troops  to  assist  the  royal  armies,  for  which  he 
was  to  receive  an  allowance  in  cash,  equal  to  half 
their  pay* 

Subsequently  to  this  period  the  khan  frequendy  dis« 
tinguishcd  himself  by  his  gallantry  and  judgment,  in 
the  wars  carried  on  by  the  monarch  of  Caboul,  and, 
as  a  reward  for  his  eminent  services,  the  king  bestowed 
upon  him  several  districts,  to  hold  in  perpetual  and 
entire  sovereignty.  Having  succeeded  in  quelling 
a  das^erous  rebellion,  beaded  by  his  cousin  Behe* 
ram  ^an,  this  able  prince  at  leuffth  died,  at  an  ex- 
treme old  ase,  after  a  happy  and  prosperous  reign, 
in  the  month  of  June  1795,  leaving  three  sons  and 
five  daughters.  He  was  succeeded  by  his  eldest 
son,  Mtthmood  Khan,  the  present  chief  of  Kelat,  then 
a  boy  about  fourteen  years  old.  During  the  reign 
of  this  prince,  who  is  described  as  a  very  humane 
and  indolent  man,  the  country  has  been  distracted 
by  sanguinary  intestine  broils ;  the  governors  of  se- 
veral provinces  and  districts  have  withdrawn  their 
allegiance ;  and  the  dominions  of  the  khans  of  Ke« 
lat  have  so  gradually  diminished,  that  they  now 
comprehend  only  a  small  porUon  of  the  provinces 
which  were  formerly  subject  to  Nusseer  Khan. 

The  territories  of  the  last-mentioned  prinpe  are  Priadpsl 
comprised  under  the  following  divisions : — 1.  TheSjJ^M*'^^ 
provinces  of  Jlialawan  and  Sarawan,  and  the  district  ^**^^^^ 
of  Kelat.    S.  The  provinces  of  Mukran  and  Lus. 
8.  The  province  of  Kutch  Gundava  and  district  of 
Hurrund    Dajel.     4.   Kohistan,    or  the  Belooche 
country,  west  of  the  desert.  5.  The  desert.    6.  The 
province  of  Sinde.  * 

The  features  of  this  extensive  tract  of  country  Mountaios. 
var^  considerably ;  but,  in  general,  it  may  be  de- 
scnbed  as  extremely  mountainous.  A  stupendous 
range,  to  which  the  appellatbn  of  the  Brahooick 
mountains  has  been  assigned,  and  which  seems  to  be 
the  primitive  root  of  all  the  others,  springs  abrupdy 
to  a  conspicuous  height  out  of  the  sea,  at  Cape  Mo- 
waree  (or  Monze),  in  north  latitude  25®,  east  longi- 
tude 66®  58^  whence  it  takes  a  north-easterly  direc- 
tion for  90  miles.  There  it  projects  a  ridge,  east  by 
north,  the  base  of  .which  is  washed  by  the  river  In- 
dus, at  the  fort  of  Sehwan.  From  the  separation  of 
this  arm,  in  latitude  25®  45'  to  that  of  30®,  the  pri- 
mitive  body  runs  due  north,  marking  the  western 
limits  of  Sinde,  Kutch-Gundava,  and  a  part  of  See- 
weestan ;  and  from  thence  it  onco  more  regains  its 
original  inclination  to  the  north-east,  and  decreases 
in  magnitude  and  elevation  so  rapidly,  that,  in  the 
course  of  40  miles,  it  sinks  to  a  level  with  the  hills 
inhabited  by  the  Kaukers  and  other  Afghan  tribes, 
with  which  it  becomes  incorporated.  To  the  west- 
ward, the  Brahooick  mountains  send  forth  many 
collateral  chains,  some  of  which  extend  the  whole 
length  of  Beloochistan,  and  join  the  mountains  of 
Persia;  others  elongate  southerly  till  they  touch 
the  sea,  or  come  within  a  few  miles  of  it,  and  then 
either  take  the  inclination  of  the  coast,  or  subside  in 
the  low  and  barren  plains  in  its  vicinity ;  while  the 
njain  body,  or  rather  its  western  fece,  stretches 
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Bclcochis-  away  north-west  by  north,  to  the  2Bth  degree  of 
^°'  north  latitude,  where  it  meets  the  south-eastern  cor« 
ner  of  the  sandy  desert,  about  the  64th  degree  of 
east  longitude  ;  and  from  thence  it  inclines  with  a 
northern  aspect,  between  the  north-east  and  north 
points  of  the  compass,  to  Nooshky,  in  latitude  30®. 
nortK;  from  which  place  it  runs  more  easterly,  till  at 
length  it  gradually  sinks,  like  the  eastern  front,  to  a 
^  size  of  equality  with  the  AiFghan  hills.  Besides  the 
Brahooick  chain,  there  are  several  other  ranges  of 
mountains,  extending  in  vaiious  directions  and  ra- 
mifications throughout  Beloochistan,  but  al^  of  them 
inferior  to  the  former  in  magnitude  and  height.  This 
stupendous  chain  is  believed  to  have  attained  its 
greatest  altitude  at  Kelat ;  from  which  city,  accord- 
ing to  the  natives,  whatever  route  he  may  pursue,  a 
traveller  must  descend  ;  but  the  descent  is  so  very 
trifling,  for  a  long  way  on  either  side  of  that  capital, 
that  It  is  not  perceptible  by  the  eye.  Throughout 
the  whole  of  this  country,  there  are  no  rivers  of 
such  size  or  importance  as  to  merit  particular  notice. 
In  general,  they  have  a  broad  and  deep  channel 
from  the  coastv  until  they  reach  the  mountains  or 
stony  hills,  where  they  become  contracted  into  nar- 
row and  intricate  water-courses,  that  are  quite  dry 
during  the  greater  part  of  the  fair  season ;  and,  in 
the  wet  one,  swell  to  terrific  torrents,  which  run  off 
in  the  course  of  a  few  hours  after  the  rain  that  has 
filled  them  ceases. 

The  principal  city  of  this  country  is  Kelatj  the 
capi^l  of  the  whole  of  Beloochistan.  This  city 
stands  on  an  elevated  site,  on  the  western  side  of  a 
well-cultivated  plain  or  valley,  about  eight  miles  long 
and  two  or  three  broad ;  a  great  part  of  which  is 
laid  out  in  gardens  and  other  inclosures.  The  town 
is  built  in  the  form  of  an  oblong  square,  three  sides 
of  which  are  encompassed  by  a  mud  wall,  18  or  20 
feet  high,  flanked,  at  intervals  of  £50  paces,  by 
bastions,  which,  as  well  as  the  wall  itself,  are  pierced 
with  numberless  loop-holes  for  matchlock- men.  The 
defence  of  the  fourth  side  of  the  city  is  formed  by 
the  western  face  of  the  hill,  on  which  it  is  partly 
built,  being  cut  away  perpendicularly.  On  the  sum- 
mit of  this  eminence  stands  the  palace  of  Muhmood 
Kfiiui,  chief  of  Kelat,  and  nominal  Beglerbeg  of  Be- 
loochistan, commanding  a  distinct  view  of  the  town 
and  adjacent  country.  That  quarter  of  the  hill  on 
which  the  khan's  residence  is  erected  has  been  in- 
closed by  a  mud  wall,  with  bastions :  the  entrance 
to  it  is  on  the  south-western  side ;  and  here,  as  well 
as  at  the  city  gates,  which  are  three  in  number, 
there  is  constantly  a  guard  of  matchlock-men. 
Within  the  walls,  there  are  upwards  of  2500  houses, 
and  the  number  of  tliose  in  the  suburbs  probably 
exceeds  one-half  of  that  amount.  These  houses  are 
built  of  half-burnt  brick,  or  wooden  frames,  and 
plastered  over  with  mud  or  mortar.  In  general,  the 
streets  are  broader  than  those  of  native  towns,  and 
most  of  them  have  a  raised  pathway  on  either  side, 
for  foot-passengers,  and  an  uncovered  kennel  in  the 
centre ;  the  latter  of.  which  is  a  great  nuisance,  from 
the  quantity  of  filth  thrown  into  it,  and  the  stagnant 
rain-water  that  lodges  there.  The  upper  storied  of 
the  houses  frequently  project  across  the  streets,  and 
tliereby  render  the  part  beneath  them  gloomy  and 


wet.    This  seems  ft  very  rude  attonpt  to  imitate  tbe  Bdoodat*' 
bazars  of  Persia  and  Caboul.    The  bazar  of  Kelat  ^^°* 
is  extensive,  and  well  furnished  with  every  kind  of  ^*^*V^^ 
goods ;  all  the  necessaries  of  life  may  be  procured 
daily  at  a  moderate  price.    The  town  is  supplied 
with  delicious  water  from  a  spring  in  the  face  of  a 
hill  on  the  opposite  side  of  the  plain,  whence  it  me* 
anders  nearly  through  the  centre  of  it,  having  the 
town  and  suburbs  on  one  side,  and  on  the  other  the 
gardens.     It  is  a  remarkable  property  of  this  spring, 
that  the  waters,  at  their  immediate  issue  from  the 
smaller  channels,  possess  a  considerable  degree  of 
tepidity,  until  after  sun-rise,  when  they  suddenly  be* 
come  exceedingly  cold^  and  remain  so  during  the 
day. 

We  have  no  data  from  which  we  can  form  an  ac-  Inhabitaib. 
curate  computation  of  the  total  amount  of  the  po- 
pulation of  Beloochistan.  The  inhabitants  are  di<* 
vided  into  two  great  classes,  distinguished  by  the 
appellations  of  Belooche  and  Brahoo^;  and  these 
two  are  again  subdivided  into  an  infinite  number  of 
tribes,  which  it  were  tedious  and  unnecessary  to 
enumerate.  The  most  remarkable  distinctions  be- 
tween these  two  classes  consist  in  their  language 
and  appearance.  The  Belooche,  or  Beloocheekee 
language  partakes  considerably  of  the  idiom  of  the 
modem  Persian,  although  greatly  disguised  under 
a  singularly  corrupt  pronunciation.  The  Brahoodkee, 
on  the  other  hand,  has  nothing  analogous  to  the 
Persian  idiom.  It  appears  to  contain  a  great  num- 
ber of  ancient  Hinduwee  words,  and,  as  it  strikes 
the  ear,  bears  a  strong  resemblance  to  the  dialect 
spoken  in  that  part  of  India  called  the  Punjaub* 
With  regard  to  external  appearance,  the  contour  of 
these  two  classes  seems  to  differ,  in  most  instances, 
as  much  as  their  language.  The  Belooches,  in  ge- 
neral, have  tall  figures,  long  visages,  and  raised  fea- 
tures; the  Brahoocs,  on  the  contrary,  have  short 
thick  bones,  M'ith  round  faces  and  fiat  lineaments. 

The  Belooches  are  a  handsome  active  race  ofBe!oocl}«s. 
men,  not  possessing  great  physical  strength,  but 
inured  to  changes  of  climate  and  season,  and  ca- 
pable of  enduring  every  species  of  fatigue.  In  their 
habits  they  are  a  pastoral'  people,  and  much  addict- 
ed to  predatory  warfare,  in  the  course  of  which 
they  do  not  hesitate  to  commit  ever}'  kind  of  out- 
rage and  cruelty.  The  lawless  excursions  in  which 
they  frequently  engage  are  called  Chupaos,  and  are 
almost  always  conducted  under  the  immediate  or- 
ders of  their  chiefs.  The  depredators  are  usually 
mounted  on  camels,  and  furnished  with  food  and 
water,  according  to  the  distance  they  have  to  go. 
When  every  thing  is  prepared,  they  set  off,  and 
march  incessantly  tiU  within  a  few  miles  of  the  point 
where  the  chupao  is  to  commence,  and  then  halt  in 
a  jungul,  or  some  unfrequented  spot,  to  rest  their 
camels.  On  the  approach  of  night  they  mount 
again ;  and  as  soon  as  the  inhabitants  have  retired 
to  repose,  they  begin  their  attack  by  burning,  de- 
stroying, and  carrying  off  whatever  comes  in  their 
way.  They  never  rest  for  one  moment  during  the 
chupao f  but  ride  on,  at  the  rate  of  eighty  or  ninety 
miles  a  day,  until  they  have  loaded  their  camels 
with  as  much  pillage  as  they  can  pobsibly  remove. 
If  practicable,  tliey  make  a  circuit,  which  enables 
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diem  to  retdrn  by  a  different  route  from  the  obe 
they  came.  This  plan  afibrdfl  them  a  double  pro- 
ject of  plunder,  and  also  tends  to  mislead  those  who 
go  in  pursuit  of  the  robbers. 

Notwithstanding  their  predatory  habits,  the  Be- 
looches  are  provert>ial  for  their  hospitality.  Among 
them  pilfering  is  considered  a  most  despicable  act ; 
and  when  thcnr  once  promise  to  afford  protection,  to 
any  person  who  may  solicit  or  require  it,  they  will 
die  before  they  fail  in  their  trust.  Their  usual  habi- 
tations are  Ohedaru  or  tents,  made  of  black  felt  or 
coarse  blanket,  stretched  over  a  frame  of  wicker- 
work,  formed  from  the  branches  of  the  tamarisk. 
An  assemblage  o£  these  ghedans  constitutes  a  Toomun 
or  viUase,  and  the  inhabitants  of  it  a  Kheil  or  society, 
irf  which  there  may  be  an  unlimited  number  in  one 
tribe.  These  kheils  are  commonly  discriminated  bv 
some  approprmte  title,  such  as  the  lJmeer(e  kheil, 
the  Noble  Society,  Daodef  kheil,  David's  Society, 
&c.  These  titles,  however,  they  frequently  change 
with  their  places  of  residence.  Some  of  the  Beloo- 
ches,  particularly  ,tlie  Nharooi  clans,  prefer  mud 
houses  to  tents,  and  even  live  in  forts ;  nor  is  it  un- 
common, in  the  western  parts  of  Beloochistan,  to 
find  one  half  of  the  keil  residing  in  ghedans  and  the 
other  in  huts.  When  a  visitor  arrives  at  a  toomun^ 
a  carpet  is  spread  in  front  of  the  door  of  the  Mihman 
Khanu^  or  house  for  guests,  of  which  every  village 
has  one ;  the  Sirdar  or  head  of  the  kheil  immedi- 
ately appears,  and  he  and  the  stranger  having  em- 
braced, and  mutually  kissed  hands,  the  followers  of 
the  latter  successively  approach,  and  the  sirdar  gives 
them  his  hand,  which  they  press  to  their  foreheads 
and  lips.  The  parties  then  sit  down,  on  which  the 
chief  addresses  the  stranger,  and  asks  him,  four 
several  times,  how  he  does,  to  which  the  other  an- 
swers in  the  usual  complimentary  terms ;  he  then 
inquires,  in  the  same  manner,  for  his  family  and 
friends,  and  even  for  the  health  of  his  followers  who 
are  present,  to  whom  the  visitor  turns,  as  if  to  ap- 
peal for  information :  they  all  nod  assent  to  being  in 
good  health ;  and  the  ceremony  concludes  by  the 
new-comer  making  an  equal  number  of  inquiries  for 
the  welfare  of  the  family,  kheil  or  society,  followers 
and  friends  of  the  sirdar. 

The  food  of  the  Belooches  consists  of  wheaten  and 
barley  cakes,  rice,  dates,  cheese,  and  milk,  which  last 
they  prefer  in  a  sour  state ;  soup  made  from  dkoU 
or  peas,  and  seasoned  with  red  pepper  and  other 
heating  herbs,  and  flesh-meat  whenever  they  can 
procure  it.  The  vegetables  most  esteemed  by  them 
are  onions,  garlic,  and  the  leaves  and  stalk  of  the 
assafoetida  plant,  which  they  roast  or  stew  in  butter. 
They  usually  limit  themselves  to  one  or  two  wives, 
and  their  chiefs  to  four ;  but  this  depends  altogether 
upon  choice.  They  treat  their  women  with  atten^- 
tion  and  respect,  and  are  not  so  scrupulous  about 
their  being  seen  by  strangers  as  most  other  Moosul- 
mans.  They  keep  a  great  number  of  slaves  of  both 
sexes,  captured  during  their  chupaost  who  are  treated 
with  liberality  and  kindness.  The  common  dress  of 
the  Belooches  is  a  coarse  white  or  blue  calico  shirt, 
buttoning  round  the  neck,  and  reaching  below  the 
knee ;  their  trowsers  are  made  of  the  same  cloth,  or 


a  kind  of  striped  stuff  called  Soosee,  and  puckered  Belouclitf • 
round  the  ancles.  On  their  heads  they  wear  a  small     ^^"'     . 
silk  or  cotton  quilted  cap,  fitted  to  the  shape  of  the  ^^'^^^ 
skull,  over  which,  when  in  full  dress,  they  place  a 
turband,  either  checked  or  blue,  and  a  kummurbund 
or  sash,  of  the  same  colour,  round  their  waists.    In 
winter,  the  chiefs  and  their  relatives  appear  in  a  tu* 
nic  of  chintz,  lined  and  stuffed  with  cotton ;  and  the 
poorer  classes,  when  out  of  doors,  wrap  themselves 
up  in  a  surtout  made  of  cloth,  manufactured  from  a 
mixture  of  goats'  hair  and  sheep's  wool.    The  wo- 
men's dress  is  very  similar  to  thaf;  of  the  men ;  their 
trowsers  are  preposterously  wide,  and  made  of  silk, 
or  a  mixture  of  silk  and  cotton.     A  Belooche  sol-  Warlike 
dier  carries  a  matchlock,  sword,  spear,  dagger,  and  Weapons* 
shield,  besides  a  multiplicity  of  powder-flasks,  prim- 
ing-horns and  pouches.     They  are  all  capital  marks* 
men,  and  in  battle  avoid,  as  much  as  possible,  coming 
to  close  combat.     Their  best  warlike  weapons  are  of 
foreign  nuinufacture.    At  Kelat,  there  is  an  armoury 
for  the  manufacture  of  matchlocks,  swords,  and 
spears ;  but  the  workmanship  is  very  indifferent. 

The  principal  amusements  of  the  Belooches  are  Amine- 
shooting,  hunting,  and  coursing;   for  which  latter °*^"^'* 
purpose  they  bestow  a  vast  deal  of  attention  in  the 
training  of  their  greyhounds.     Firing  at  marks,  cud- 
gelling, wrestling,  and  throwing  the  spear,  are  like- 
wise favourite  diversions  among  them,  and  neigh- 
bouring kheils  frequently  cope  with  each  other  at 
these  exercises.    Their  funeral  and  marriage  cere- 
monies, being  in  a  great  measure  such  as  are  pre- 
scribed and  regulated  by  the  Koran,  are  similar  to 
those  of  all  other  Moosulmans,  and  therefore  merit 
no  particular  notice.     With  regard  to  religion,  the  Religion. 
Belooches  are,  with  a  very  few  exceptions  to  the 
westward,  Soonee  Moosulmans. 

The  Brahoo^s,  or  second  great  class  of  the  natives  Brahoo^ 
of  Beloochistan,  are  a  still  more  unsettled  and  wan- 
dering nation  than  the  Belooches.  They  reside  in 
one  part  of  the  country  during  die  summer,  and 
emigrate  to  another  for  the  winter  season ;  and  even 
change  their  immediate  places  of  abode  many  times 
in  the  year,  for  the  sake  of  pasturage  for  their 
flocks.  The  Bralmo^s  are  distinguished  for  activity, 
strength,  and  hardiness  ;  inured  alike  to  the  cold  of 
the  mountainous  regions  of  Beloochistan,  and  the 
heat  of  the  low  plain  of  Kutch  Gundava.  They  are 
very  laborious  in  husbandry,  and  other  domestic  oc- 
cupations ;  and  those  who  reside  in  the  vicinity  of 
the  plains  to  the  southward  of  Kelat,  cultivate 
large  tracts  of  land,  and  dispose  of  the  produce  for 
exportation  to  the  Hindoos  of  Kelat,  Bela,  and  Khoz- 
dar.  This,  and  the  sale  of  the  cheese  and  gh^e  made 
from  the  flocks,  with  a  few  coarse  blankets,  carpets, 
and  felts,  constitute  their  only  traffic.  They  are 
famous  for  having  voracious  appetites,  and  devour 
a  great  quantity  of  flesh  in  a  half  dressed  state, 
without  bread,  salt,  or  vegetables.  The  Brahoo^s 
are  as  faithful  in  adherence  to  theijr  promises,  and 
as  hospitable  as  the  Belooches:  They  are  more 
quiet  and  industrious ;  ahd  although  they  are  esteem- 
ed superior  to  the  other  inhabitants  of  Beloochistan 
in  personal  bravery,  and  the  endurance  of  privations 
and  hardships,  yet  their  habits  are  decidedly  averse 
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Beloodib-  fhim  that  mtem  of  rapine  and  violence  panned  by 
'^"*  their  neighbours.  A  Brahoo6  always  dresses  in  the 
same  style ;  whether  it  be  summer  or  winter,  his 
whole  clothing  consists  of  •  a  loose  white  shirt,  a 
pair  of  trowsers  of  the  same  texture,  and  a  felt  cap. 
The  shepherds  sometimes  wear  a  covering  of  white 
felt,  made  so  as  to  wrap  round  the  body,  and^Dome 
to  a  peak  above  the  crown  of  the  head ;  tiiis  habit  is 
used  as  a  defence  against  rain  or  snow.  The  do- 
mestic life  of  the  Brahoo^  is  extremely  simple: 
The  men  employ  themselves  in  field  labour,  in  which, 
if  necessary,  they  are  assisted  by  the  women ;  but 
in  general  the  latter  are  engaged  in  attending  to  the 
household  afiairs.  The  dress  of  the  women  consists 
of  a  long  shift  and  pair  of  trowsers,  both  of  cotton 
cloth ;  and  after  they  arrive  at  the  age  of  puberty ; 
they  wear  over  the  former  a  kind  of  stays,  made  to 
lace  behind,  and  decorated  in  front  with  ridictilous 
devices  of  birds  or  animals,  worked  in  coloured 
worsted,  In  religion,  the  Brahoo^s  are  all  Soonnitte 
Moossulmans.  AH  their  tribes  intermarry  with  each 
other,  except  the  Kumburanees,  regarding  whom 
there  is  a  peculiarity  which  does  not  attach  to  any 
of  the  other  tribes ;  that  of  being  divided  into  three 
distinct  gradations  of  rank,  the  Ahmedzgees,Khanee8, 
and  Kumburanees.  The  first  consists  of  the  family 
of  the  prince;  the  Khanees  are  of  the  secondary 
rank,  of  whom  there  are  between  twenty  and  thirty ; 
and  the  Kumburanees  include  the  remainder  of  the 
tribe ;  although,  in  general,  the  term  is  iipplied  to 
the  whole  body. 

Besides  the  Belooches  and  Brahoo6s,  there  is  a 
considerable  number  of  Hindoos  resident  at  Kelat, 
who  are  principally  engaged  in  mercantile  specula- 
tions, and  are  much  respected  both  by  the  govern- 
ment and  people.  Their  religion  is  tolerated ;  and 
they  have  a  pagoda  at  Kelat.  The  Dehwars,  or 
Dehkans,  constitute  the  only  remaining  class  of  the 
popnlation,  which  seems  worthy  ofparticular  notice. 
They  are  to  be  recognised  in  different  districts  of 
the  country  under  various  names ;  quiet  and  harm- 
less in  their  disposition,  and  addicted  to  agricultural 
pursuits.  Their  colloquial  language  is  common, 
pure  Persian ;  from  which  fact  their  origin  may  be 
deduced,  although  no  traces  of  their  first  settlement 
have  been  discovered. 

The  fluctuation  of  power  renders  It  diflScult  to 
define  precisely  the  nature  of  the  ffovemment  at 
Kelat.  During  the  reign  of  Nusseer  Khan,  the  whole 
kingdom  might  be  said  to  have  been  governed  by  a 
complete  despotism ;  yet  that  ruler  so  tempered  the 
supreme  authority  by  the  privileges  sranted  to  the 
feudal  chieft,  within  their  own  tribes,  Uiat,  to  a  casual 
observer,  it  bore  the  appearance  of  a  military  con- 
federation. The  tribes  all  exercise  the  right  of  se- 
lecting their  own  Sirdar^  or  head ;  the  Khan,  in- 
deed, has  the  power  of  confirming  or  disapproving  of 
their  nomination ;  but  this  power  is  never  exercised, 
and  appears  to  be  merely  nominal.  The  Khan  of 
Kelat  has  the  power  of  dedarins  war,  and  making 
treaties,  connected  with  the  whole  of  Beloochistan, 
and  can  order  the  Sirdar  of  each  tribe  to  attend  in 
person  with  his  quo^  of  troops.  Agreeably  to  a 
code  of  regulations  firamed  bv  one  of  the  earliest 
frinces  of  the  KuBuburonee  dynastyi  the  entire  ad- 
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minbtration  of  justice  was  vested  in  the  penta  at  B^Midi^. 
the  head  of  the  government.  The  Sirdar,  however, 
has  the  power  of  adjusting  petty  quarrels,  thefte, 
and,  in  short,  disputed  points  of  every  description, 
among  the  inhabitants  of  a  kfaeil,  or  society ;  but  in 
all  cases  of  importance,  an  appeal  lies,  in  the  laal 
instance,  to  the  Khan  at  Kelat. 

A  register  of  the  Belooche  army,  drawn  up  dor-  Ann^. 
ing  the  reign  of  Nusseer  Khaa,  exhibits  an  aggm^ 
gate  of  250,000  men,  but  the  number  was  probably 
exaggerated.  At  present  the  same  documenu  com- 
prise a  list  of  120,000  troops,  after  excluding  all  the 
revolted  provinces  and  districts ;  but  it  is  believed, 
that  Muhmood  Khan  could  not,  on  the  greatest  emer* 
^ency,  muster  more  than  half  that  number  of  fight* 
mg  men.  His  total  revenues,  in  their  present  reduced  Re 
state,  may  be  estimated  at  S50,000  rupees  annually, 
A  large  portion  of  which  is  paid  in  produce.  In 
Nusseer  Khan's  time,  the  revenue  exceeded  SO  lacks 
of  rupees.  The  duties  levied  at  Kelat  are  extreme- 
ly moderate.  Horses  or  cattle  pay  nothing  what- 
ever throughout  the  Belooche  territories;  but  there 
is  a  species  of  land-tax,  payable  from  all  cultivated 
grounds.  The  exports  from  Kelat  are,  at  present,  Exports  vri 
very  trifling  s  its  imports  are  iron,  tin,  lead,  steel,  Import*. 
copper,  indigo,  beetel-nut,  codiineal,  sugar,  spioes, 
silks,  keemkhab,  gold-cloth,  chintz,  and  coarse  wool* 
lens  from  India. 

The  climate  of  Beloochistan  is  extremely  various  aiaiate  sad 
in  the  different  provinces.    The  soil,  in  general,  is  Soil, 
exceedingly  stony.  '    Of  the   province   of  Kntcfa 
Gundava,  however,  the  soil  is  rich  and  loam^,  and 
so  very  productive,  that,  it  is  said,  were  It  all  pro- 
perly cultivated,  the  crops  would  be  more  than  suf- 
ficient for  the  consumption  of  the  whole  of  Beloochis- 
tan.    Gold,  silver,  lead,  iron,  tin,  antimony,  brim- Metab  anJ 
stone,  alum,  sal-ammoniac,  and  many  kinds  of  mineral  Miaemb. 
salts  and  saltpetre,  are  found  in  various  parts  of  the 
country.    The  precious  metals  have  only  been  dis- 
covered m  working  fi»r  iron  and  lead,  at  mines  near 
the  town  of  Nal,  about  150  miles  south  south-west 
of  Kelat.    The  different  other  minerals,  above  enu- 
merated, are  very  plentiful.    The  gardens  of  Kdat  VnHt. 
produce  many  sorts  of  fruit,  which  are  sold  at  a  very 
moderate  rate,  such  as  apricots,  peaches,  grapes, 
almonds,  pistachio  nuts,  apples,  pears,  plums,  cur- 
rants, cherries,  quyices,  figs,  pomegranates,  mulber- 
ries, plantains,  melons,  guaivas,  &c.     All  kinds  of  Grn^  nd 
grain  known  in  India  are  cultivated  in  the  difierent^^^^ 
provinces  of  Beloochistan,  and  they  have  abundance  **"**""■ 
df  vegetables.    Madder,  cotton,  and  indigo,  are  also 
produced ;  and  the  latter  is  considered  superior  to 
that  of  Bengal.    The  culture  of  the  date  fruit  is 
conducted  with  great  attention  in  the  province  of 
Mukran.    The  domestic  animals  of  Beloochistan  are  DoMtttic 
horses,  mules,  asses,  camels,  dromedaries,  buffidoes,*""'^'*' 
black-cattle,  sheep,  goats,  dogs,  and  cats,  besides  ^^^"^""^ 
fowls  and  pigeons.    They  have  neither  geese,  tur- 
keys, nor  ducks.    The  wild  animals  are  lions,  tigers, 
leopards,  hyenas,  wolves,  jackalls,  tiger-cats,  wild 
dogs,  foxes,  hares,  mongooses,  mountain-goats,  ante- 
lopes, elks,  red  and  moose-deer,  wild  asses,  &c.    Of 
birds  they  have  almost  every  species  to  be  met  with 
either  in  Europe  or  India. 

For  the  information  contained  in  this  artide  we 
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•le  Mliraiy  iaAAted  to  the  Trmoeli  of  Ueateiuuit 
Pottiiiger»  recently  publiihed ;  whose  journey»  un- 
dertakeD  by  aulhority  of  the  East  India  CoBipa&y« 


must  be  regarded  as  furnishing  a  valuable  addition    Benefit 
to  our  geographical  and  statistical  knowledge  of  the  Secieto, 
Asiatic  Continent.  (ii.J 
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■tion  1  HE  general  conception  of  these  institutions  may 
f^^^  be  shortly  expressed.  A  number  of  individuals  as- 
^^^^  sociate  together,  and,  by  payments  made  at  stated 

times,  create  a  fund,  out  of  which  they  receive  cer- 
tain specific  sums  on  certain  specific  occasions. 

The  people,  whose  course  of  life  is  most  apt  to 
present  to  them  occasions  where  sums  of  money,  de- 
rived from  other  than  their  ordinary  resources,  are 
of  great  importance  to  them,  are  those  of  whom  the 
ordinary  resources  are  the  most  scanty;  in  other 
#  words,  the  whole  mass  of  the  people  employed  in 
the  oidinary  and  worst  paid  species  of  labour. 

The  occasions  op  which  sums  of  money,  derived 
irom  ether  than  their  ordinary  resources,  are  of  most 
importance  to  these  classes  of  the  people,  are  those 
on  which  the  ordinary  sources  are  diminished  or 
dried  up,—* those  of  sickness,  disablement,  and  old 

Benefit  Clubs  are,  accordinglv,  assodationli  of  per- 
sona of  the  rank  thus  described,  who  agree  to  miake 
certain  payments,  in  general  so  much  a-month ;  in 
consequence  of  which,  they  receive  certain  sums, 
proportioned  to  the  money  which  thev  pay,  in  times 
of  sickness,  of  disablement,  and  in  old  age. 
Ifiitory.  Sir  F.  M.  Eden,  in  his  work  on  the  Poor,  refers 

to  Hickes*s  Thesaurus  for  a  proof  that  Benefit  Clubs 
are  of  very  ancient  date,  as  the  Gilds  of  our  ances- 
tors were  nothing  but  associations  of  the  same  de- 
scr^oa.  A  Saxon  MS.  in  the  Cottonian  Library 
^ntaips  the  constitution  of  a  Gildf  or  SodalUas^  as  it 
il  rendered  by  Hickes,  a  Friendly  or  Benefit  Club, 
established  at  Cambridae. 

<<  It  was  first  of  aU,'*^  saj;s  the  MS.  <<  agreed,  that 
all  members  shall,  with  their  hands  upon  the  sacred 
lelicsy  swear  that  they  will  be  faithnil  to  one  an- 
other, as  well  in  those  things  which  relate  to  God  as 
thoae  whidi  relate  to  the  world ;  and  that  the  whole 
society  will  always  help  him  who  has  the  better 
cause.    If  any  member  dies,  the  whole  Society  shall 
attend  his  funeral  to  whatever  burying-place  he  him- 
self may  have  chosen  ;  they  shall  den-ay  one  half  of 
the  expence  which  is  incurred  by  the  funeral  enter- 
tainment ;  and  each  member  shall  further  pay  two- 
peace,  under  the  name  of  alms.    If  any  member  kill 
another,  he  shall  pay  not  more  than  eight  pounds,  in 
tl^  way  of  satisfaction.    But  if  he  who  has  commit* 
tttl  the  murder  refuses  to  satisfy,  the  whole  dub 
fihaU  revenge  their  brother,  and  all  shall  contribute 
%o  the  expence.    If  any  member,  who  is  poor,  shall 
kill  a  man,  and  have  satisfaction  to  make ;  and  if  the 
person,  killed  was  worth  one  thousand  two  hundred 
ablllings,  every  member  shall  contribute  half  a  mark, 
aad.ao  in  proportion.    If  any  member  shall  address 


another  with  coarse  and  uncivil  language,  let  him 
pay  a  sextarius  of  honey,''  &c. 

From  the  same  source  we  have  the  formula  of  an- 
other Club  or  GUd^  formed  at  Exeter.  After  the 
religious  services  which  the  members  were  to  perform 
for  themselves,  and  for  one  another,  it  is  ordained, 
'*  that  when  any  member  shall  go  abroad,  each  of 
the  other  members  shall  contribute  fivepence ;  when 
the  house  of  any  one  is  burnt,  each  shall  contribute 
one  penny.  If  any  one  neglects  the  appointed  times 
of  meeting,  he  shall  be  fined ;  for  the  first  offence, 
the  price  of  three  masses ;  for  the  second,  the  price 
of  nve;  if,  after  admonition,  he  is  absent  a  third 
time^  without  substantial  ground,  of  sickness,  or  other 
cause,  he  shall  not  be  excuseable.  If  any  member 
shall  use  towards  another  gross  and  uncivil  language, 
he  shall  make  compensation  by  thirty  pence.*'  * 

GUds^  we  are  told,  did  not  confine  themselves  to 
cities,  though  it  is  only  in  cities  that  the  vestiges  of 
them  renunn.  Little  GUds^  it  appears,  were  esta- 
blished in  every  parish.  And  of  all  those  unions,  the 
object  was  to  entitle  each  of  the  members  indivi- 
dually, on  certain  occasions,  on  which  it  was  most 
apt  to  be  required,  to  receive  pecuniary  or  otheiL. 
specified  aid  from  each  of  the  rest. 

Sir  F.  M.  Eden  speaks  of  Clubs  which  had  exist- 
ed in  the  nprth  of  England,  for  the  purposes  above 
describc^^  above  one  hundred  years ;  and  there  is  a  ' 

treatise  on  the  poor  laws  by  Mr  Alcock,  printed  in< 
1752,  which  represents  a  number  of  them  aa  existing 
at  that  time  in  the  west  of  England.  From  that  time  . 
to  the  present,  they  have  been  gradually  multiplying ; 
and  have  grown  Wi  numerpus,.  withm .  the  last  mj, 
year8,«  as  to  have  become  an  object  of  great  import- 
ance in  our  national  economy,  and  one  of  the  most 
striking,  manifestations  of  virtue  that  ever  was  made 
by  any  people.. 

For  persons  merged  in  poverty,  and  totally  de-^^^iiv. 
prived  of  education,  as  the  English  population  here- J^^jJ^ 
tofore  have  so  generally  been,  it  is  not  easy  or  com-^miog,^ 
mon  to  have  much  of  foresight,  or  much  of  that  self- 
command  which  is  necessary  to  draw  upon  the  gra** 
tifications  of  the  present  for  those  of  a  distant  day. 
When  a  people  thtis  situated  have  a  provision  made 
for  them,  to  which  they  can  with  certainty  have  re- 
course, as  often  as  they  themselves  are  deprived  of 
the  means  of  earning  their  own  subsistence;  and  yet,    . 
notwithstanding  this  security)  choose  to  form  them* 
selves  almost  universally  into  Benefit  Societies,  iti 
order  that,  by  taking  something  from  the  means  of 
their  present  scanty  enjoyments,  they  may  in  sick- 
ness, disablement,  and  old  age,  be  saved  from  the 
necessity  of  having  recourse  to  public  charity,  and 
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may  continue  to  live  to  the  end  of  their  days  upon  the 
fruit  of  their  own  labour,  no  burthen  to  the  public,  or 
dependent  upon  its  bounty, — they  exhibit  a  combina- 
tion of  admirable  qualities,  the  existence  of  which 
could  hardly  be  credited,  if  it  were  not  seen ;  above 
all,  in  a  country  in  which  the  higher  ranks  too 
oilen  display  an  eager  desire  to  benefit,  themselves 
at  the  public  expence. 

There  is  much  similarity  in  the  constitution  of 
these  societies.     The  rules  and  regulations  of  from 
twenty  to  thirty  of  those  established  in  the  metropo- 
lis, as  well  as  those  of  several  in  other  places,  have 
been  perused  for  the  purpose  of  this  article.     The 
payments  are,  in  general,  monthly,  and  about  two 
shillings  the  most  common  amount ;  though  some- 
times associations  are  formed  of  persons  whose  in- 
comes are  fixed  pretty  high,  and  then  the  payments 
Constitution  are  somewhat  larger.     The  mode  of  regulating  the 
and  Rales    ^^juefit  IS  commonly  by  three  different  rates  of  allow- 
ciities.         ^"^^  »   ^^^^  during  a  temporary  sickness ;  another, 
commonly  one  half  of  the  former,  during  a  chroni- 
cal illness ;  and  a  third,  still  less  than  the  preceding, 
a  permanent  annuity  for  old  age.     When  a  member 
falls  sick,  so  as  to  be  unable  to  labour,  he  receives 
the  allowance  for  sickness  ;  if  the  disease  continues 
beyond  a  specifi'jd  number  of  weeks,  he  is  reduced 
to  the  chronical  allowance;  if  the  chronical  illness 
continues  beyond  a  certain  number  of  months,  the 
member  is  put  upon  the  superannuation  list,  and  re- 
ceives the  allowance  for  old  nge.  Besides  these  rates, 
there  is  almost  always  a  sum  of  several  pounds  which 
18  paid  for  the  funeral  expences  of  a  member  or  his 
wife.     It  is  one  of  the  ill-grounded  desires  of  the 
least  instructed  part  of  the  population  of  this  coun- 
try, to  have  wh&t  they  call  a  decent,  meaning  by  de- 
cent, an  expensive,  funeral.    As  this  is  so  much  abso- 
lute waste,  a  consumption  for  which  nobody  is  the 
better,  and  ravaged  from  a  suffering  family  at  a  mo- 
ment when  most  commonly  their  resources  are  di- 
minished, or  rather  destroyed,  the  sooner  they  can  be 
weaned  firom  this  superstition  so  much  the  better.  It 
might  soon  be  done  by  the  example  of  their  supe- 
riors.   If  those  among  them  who  are  above  vulgar 
error  would  enjoin  their  successors  to  put  them  in 
tlie  earth  at  the  smallest  expence  which  the  physical 
operation  would  admit,  the  cliildish  passion  for  a  cost- 
ly funeral  would  soon  disappear.    It  is  necessary  that 
sepulture  should  be  performed  in  places,  and  by  per- 
sons ^pointed  out  by  the  proper  authority,  for  the  se- 
curity due  to  -the  health  of  the  living.     But  if  the 
business- of  the  cemetery  is  not  performed  altogether 
at  the  public  expence,  and  in  the  same  manner  for 
all,  Which  would  be  the  best  regulation^  there  assu- 
redly ought  to  be  no  foes,  nor  any  charge  beyond 
the  rigid  payment  of  the  labour.    When  the  religion 
T)f  the  relatives  requires  a  devotional  service  to  be 
performed  at  the  grave,  it  ought  assuredly  to  be  per- 
formed without  any  fees  or  presents  to  the  actors  in 
the  scene.    Pees  to  the  clergyman,  and  others,  in  a 
church  of  England  funeral,  are  a  serious  grievance 
to  the  poor. 

The  mode  of  doing  the  business  is  exceedingly 
simple.  When  the  society  is  not  numerous,  there  is» 
in  general,  a  monthly  meeting  of  all  the  members. 
When  they  are  numerous,  a  committee,  is  formed,  of 


which  the  meetings  are  monthly ;  and  general  meet*  HenHic 
ings,  at  more  distant  periods,  arelield  of  the  whole.  ^^>«t>e>> 
Two  or  more  stewards,  as  the  business  may  require, 
are  chosen  at  certain  short  intervals,  whose  business 
it  is  to  visit  the  members  applying  for  relief,  and  to 
pay  their  allowance.  Members  are  admitted  only 
within  a  specified  age,  most  commonly  between 
twenty  and  forty-five  ;  and  the  persons  belonging  to 
occupations  regarded  as  unwholesome  or  dangerous, 
are  excluded  by  name  from  most  of  the  clubs  not 
expressly  established  for  themselves.  There  are 
some  curious  exclusions  in  most  of  the  London  so- 
cieties. From  a  great  proportion  of  them.  Irishmen 
ate  excluded ;  and  in  aimost  all  of  them,  it  is  par* 
ticularly  declared,  that  no  attorney,  or  attorneys  clerk, 
shall  be  admitted  a  member. 

Some  of  their  rules  are  in  a  very  remarkable  man- 
ner favourable  tCVirtue.  In  almost  all  the  London 
clubs,  it  is  a  rule  that  sickness  or  disablement,  pro- 
duced by  drinking,  by  the  venereal  disease,  or  by 
fighting,  except  in  self-defence,  shall  receive  no  be- 
nefit. If  any  member,  while  in  the  receipt  of  an  al- 
lowance, is  found  gaming  or  intoxicated,  or  out  of 
his  own  house  after  a  certain  hour  in  the  evening,  he 
is  subject  to  heavy  penalties,  very  often  expulsion. 
If  any  member  appears  at  a  meeting  of  the  society 
in  a  state  of  intoxication,  or  uses  rude  or  provoking 
language  to  any  person  present,  or  is  guilty  of  pro- 
fene  cursing  and  swearing,  or  offers  wagers,  he  is 
fined ;  in  some  cases  he  is  fined  \£  he  comes  to  the 
meeting  without  being  clean  in  his  dress  and  person ; 
and,  in  other  cases,  attention  to  this  object  is  re- 
commended without  being  enforced. 

Of  some  of  the  rules,  which  are  also  very  general- 
ly adopted,  the  reason  is  not  so  easily  seen.  One  of 
them  is,  that  none  of  the  members  shall  belong  to 
any  other  association  of  the  kind.  If  a  member 
complies  with  all  the  rules  of  one  society,  it  can  be 
of  no  detriment  to  that  society,  if  he  belongs  to 
another.  A  man  whose  earnings  place  it  in  his  power, 
may  thus  secure  to  himself  a  double  benefit  m  sick- 
ness, disablement,  or  old  age.  It  would  lead  to  the 
skme  end  if  a  man  was  allowed  to  take  more  than 
one  of  what  may  be  called  the  shares  of  one  society, 
double,  for  instance,  the  montlily  and  other  pay« 
ments,  on  condition  of  receiving  all  the  allowances 
double ;  but  his  security,  as  long  as  clubs  are  on  a 
precarious  footing,  woidd  be  somewhat  increased  by 
dividing  the  risk. 

By  another  of  these  rules,  the  utility  of  which 
seems  rather  more  than  doubtful,  a  member,  while 
receiving  aid,  is  not  allowed  to  work.  The  intention 
of  this  is  sufiiciently  evident.  It  is  to  prevent  that 
sort  of  imposition  to  which  the  societies  in  ques- 
tion are  most  exposed,  receipt  of  bounty  at  seasons 
when  it  is  not  required.  The  question  is, — whether 
if  a  man  was  allowed  to  earn,  were  it  ever  so  little, 
as  soon  as  he  was  capable,  and  even,  when  entitled 
to  relief,  to  divide  the  produce  with  the  club ;  de- 
ducting,  for  example,  from  his  allowance,  a  portion 
equal  to  one  half  of  his  earnings, — ^both  parties  woidd 
not  find  their  account  in  it?  and  whether  meana 
might  not  to  be  discovered  of  guarding  against  im- 
position as  effectually  in  that  case  as  by  the  expedi- 
ent which  is  DOW  in  use  ?  In  the  case  of  the  superan- 
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mdilimi  .annuity,  the  member  Is,  in  general^  at  liberty 
to  do  any  tii:ng  whidi  he  can  for  himselft  provided 
his  earnings  go  not  bejrond  a  particular  amount. 

Sucby  tlien,  in  a  general  point  of  view^  is  the  end 
aimed  at  by  these  societies,  and  the  means  through 
.which  they  endeavour  to  accomplish  it. 

We  shall  next  consider  the  effects  which  they  have 
« t^idency  to  produce. 
Mcctij>ro-  Xhe  effects  which  they  have  a  tendency  to  pro- 
duce, regard  either  the  individuals  themselves,  who 
are  the  members  of  the  societies,  or  the  conmiunity 
at  large. 

1.  The  effects  which  they  most  immediately  pro- 
duce with  regfard  to  the  individuals  themselves,  are 
two ;  Jintf  They  deduct  somewliat  from  the  ordinary 
enjoyments ;  iecondlt^^  They  diminish  greatly  certain 
occasional  pains;  and  there  can  be  no  doubt  that 
what  is  lost  by  the  diminution  of  the  ordinary  en- 
jo3rments,  is  much  more  than  compensated  by  what 
is  gained  in  the  diminution  of  the  extraordinary 
pains.  The  pains  are  either  those  of  want,  in  times 
of  sickness  and  disablement,  where  no  provision  is 
made  for  the  poor,  or  those  of  disgrace  and  aver- 
sion, where  relief  may  indeed  be  received,  but  in  a 
way  inconsistent  with  all  sense  of  independence,  and 
in  general  various  Uttle  habits  from  which  the  idea 
•f  happiness  can  no  longer  be  dbjoined. 

Under  this  head,  something  may  perhaps  be  allow- 
ed on  the  score  of  temperance.  Of  the  money  paid 
by  the  members  to  the  club,  part,  if  not  so  paid, 
might  have  been  spent  upon  intoxicating  liquors,  by 
which  the  health  and  strength  would  have  been  im- 
paired. 

2.  The  effects  which  Benefit  Clubs  produce  «in  re- 
gard to  the  public,  are  either  pecuniary  or  moral. 
Whatever  portion  of  money  would  otherwise  have 
been  spent  by  the  public  in  maintaining,  during  sick- 
ness, disablement,  and  old  age,  the  persons  who,  in 
these  circumstances,  are  maintained  by  the  clubs, 
tills  exactly  is  the  pecuniary  advantage  which  ac- 
crues to  die  public. 

The  moral  effects  are  not  so  easy  to  define.  But 
circumstances  present  themselves  in  sufficient  abun- 
dance to  pffove  that  they  are  not  inconsiderable.  In 
whatever  degree  they  contribute  to  diminish  the  use 
of  intoxicating  liquors,  they  weaken  one  of  the  grand 
causes  of  the  uselessness  and  mischievousness  of 
human  beings.  In  whatever  degree  they  contribute 
to  keep  alive  the  sensibility  to  disgrace,  they  pre- 
serve one  of  the  greatest  of  all  incentives  to  useful 
conduct,  and  one  of  the  greatest  securities  against 
a  course  of  life,  either  mischievous  or  useless.  That 
they  contribute  greatly  to  keep  alive  the  sensibility 
to  disgrace  is  not  to  be  disputed.  It  follows  that 
they  contribute  greatly  to  all  that  virtue  and  good 
conduct  of  which  the  labouring  classes  of  this  coun- 
try are  day  after  day  displaying  a  greater  and  a 
greater  share. 

4ince  FrqgiMty  Banks  became  the  fashion,  it  has 
been  oitttomary  to  allege^  that  all  the  benefits  ca- 
mgs  ^«Qk8;pable  of  being  derived  from  Benefit  Clubs,  and  still 
'''  higher  benefits,  may  be«derived  from  the  banks,  and 
< with  the« avoidance  ^of  several  evils.  It  will  not  re- 
^  quire  many  words  <to  onable  us  to  effect  a  comperi- 
^son.    We  shall  i  firilo w  that  idivision  *  of  ^  the  e&cts, 
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into  those  regarding  the  individuds,  and  .thofe  'le-    Benefit 
garding  the  public,  which  was  presented  above.  Societieg. 

1.  In  regard  to  the  individuals,  it  is  supposed  that  l^!^^^^^^'^^ 
the  banks  will  make  them  save  more  eagerly.    If  j^\i^' 
this  enables  them  to  make  a  greater  provision  for  lodividoals; 
the  seasons  of  distress,  it  is  good;  if  not,  all  that 
they  would  have  spent  in  innocent  enjoym^tsis  so 
much  good  lost. 

But  it  may  well  be  questioned  whether  banks  are 
calculated  to  make  them  save  more  rigidly.  The 
idea  of  a  stock  which  they  may  leave  behind  th^n 
is  something.  But  the  idea  of  a  better  provision  for 
the  occasions  of  their  own  distress  is  something 
also-';  and  with  the  greatest  number,  it  is  probabley 
the  greatest  something  of  the  two. 

With  regard  to  the  convenience  of  taking  the 
money  in  small  sums,  the  monthly  payments  of  two 
shillings,  are  nearly  as  small  as  can  be  desired.  If 
this  is  too  small  for  the  rate  of  any  man's  abilities, 
there  might  in  each  society  be  different  rates,  or  one 
man  might  belong  to  several  societies. 

A  circumstance  which  has  been  urged  more 
strongly  is,  the  inconvenience  of  paying,  as  required 
in  Benefit  Clubs,  on  a  particular  day ;  to  banks  the 
payment  is  made  whenever  it  is  convenient.  This 
has  its  advwiteges,  and  its  diaadvantages.  The  dis- 
advant^es  appear  to  exceed  the  advantages.  Witk 
this  opinion  Mr  Duncan  was  so  deeply  impressed, 
that  he  thinks  stated  payments,  with  penalties,  a  pro- 
per law  for  Frugality  Banks.  <<  Though  it  may  bear 
hard,"  he  says,  "  on  a  contributor  to  be  bound  to 
pay  annually  a  stated  sum,  as  in  Friendly  Societies, 
under  the  pain  of  forfeiting  the  whole,  it  is,  notwith- 
standing, useful  in  such  institutions,  that  someatrong 
motive  should  exist  for  regular  payments.  The  rea- 
son on  which  this  opinion  is  founded>  must  be  .ob« 
vious  to  all  who  know  any  thing  of  human  nature. 
What  we  have  no  pressing  motive  to  do  at  ^  parti* 
cular  time,  we  are  apt  to  delay  till  it  is  beyond.our 
power  to  do  at  all.  So  sensible  ore  the  common 
people  themselves  of  this  tendency,  that  we  frequent- 
ly observe  them  having  recourse  to  contrivances^  for 

forcing  themselves  to  save  money  for  a  particular 
object.  It  is  partly  on  this  principle  that  Friendly 
Societies  find  so  many  supporters ;  and  that  there 
.are  such  frequent  associations  among  the  lower 
classes,  with  the  view  of  raising  funds,  for  the  pur- 
chase of  family  Bibles,  or  some  of  the  more  ex- 
pensive articles  of  furniture."  {Essay  tm  Parish 
Banks,  p.  24.) 

This  important  fact,  of  the  voluntary  associations 
of  the  people  to  raise  funds,  not  merely  for  support 
in  seasons  of  distreiss,  but  for  the  purchase  of  articles 
of  fancy  and  luxuiy,  is  a  stcong  argument  in  favour 
of  Clubs.    It  shows  two  things ;  it  shows  the  plea- 

;  sure  the  ^people  take  in  them ;  and  it  gives  the  ex- 
perience of  the  efficacy  which  attends  them. 

The  difficulty  of  making  goodihe  stated  payments 

.  toihe  club,  at  moments  of  ^reat  pressure,  as  when 

•  employment  as  wanting,  or  a  man's  wife  and  chikhren. 

>are>8ick,  is,4>bjeoted  to  Benefit  Societies.    This  is 

laninconvenienccf  no  cdoubt;  but  we  have  seen  that 
it  is  not  unattended  > with  compensation.  In  ifact,  a 
man  must  be  in  a  state  of  distress  very  uncommon, 

( iCibeiisipveyeBted  by  real  seoQflsity. from  paying  his 
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club-money.  Besides,  this  is  one  of  the  occasions 
on  which  very  extraordinary  exertions  are  made  by 
his  acquaintance  and  friends ;  especially  if  he  is  not 
a  man  thoroughly  worthless,  whose  vices,  not  his 
misfortunes,  are  the  cause  of  his  distress,  to  supply 
him  with  the  means.  And  this  is  an  exercise  of  vir- 
tue in  these  acquaintances  and  friends,  which  is 
highly  useful ;  and  tends  forcibly  to  the  increase  of 
the  benevolent  feelings  in  the  minds  both  of  those 
who  make  it,  and  of  those  in  favour  of  whom  it  is 
made.  •   ^ 

It  is  urged  as  a  hardship  of  great  magnitude,  that  a 
man,  afler  he  has  been  a  long  time  a  contributor  to  a 
-club,  should  lose  the  benefit  of  the  whole,  for  a  de- 
lay in  payment  at  a  season  of  peculiar  distress.    But 
a  certain  degree  of  indulgence  is  allowed ;  a  default- 
er does  not  forfeit  till  the  first  meeting,  which  is  a 
month  afler  the  quarter-day.     Besides,  it  is  very 
common  to  misrepresent  the  amount  of  the  loss  in 
•this  case.     What  a  man  really  and  truly  loses  is  that 
which  will  be  necessary  to  place  him  in  the  same  si- 
tuation.    But  that  is  only  as  much  as  will  be  neces- 
sary to  entitle  him  to  the  allowances  of  another  club. 
This  may  be  nine  or  twelve  months'  contributions. 
Suppose  the  rate  of  contribution   is  2s.  a-month, 
and  5s.  of  entry-money.      What  a  man  loses  by 
expulsion,  however  much  he  may  have  paid,  is  only 
29s.     If,  indeed,  he  is  an  old  man,  past  the  age  of 
admission  into  another  club,  what  he  loses  is  much 
more  serious ;  it  is  the  value  of  all  the  benefit  which 
he  would  have  been  entitled  to  derive.     And,  in  this 
case,  some  modification  of  the  rule  of  forfeiture 
would  be  desirable.     It  is,  however,  no  fundamental 
objection,  because  such  a  modification  may  be  easi- 
ly made.     Lastly,  the  number  of  those  who  suffer 
forfeiture  from  real  necessity,  and  not  from  their 
vices,  is  small,  bearing  a  very  insignificant  propor- 
tion to  the  whole.     For  a  hardship  to  the  very  small 
number,  a  great  benefit  to  the  very  great  number 
is  not  to  be  foregone.     This  is  the  very  principle 
on  which    bad   government  is  distinguished  from 
good. 

It  is  brought  as  a  strong  argument  against  Bene- 
"fit  Clubs,  that  the  meetings  are  held  at  public-houses. 
From  this,  it  is  inferred,  that  the  members  are  at 
these  meetings  very  commonly  seduced  to  drink; 
4md  acquire,  increase,  or  confirm  habits  of  intemper- 
ance. This  appears  to  be  an  inference  altogether 
unwarranted,  and  contrary  to  the  fact.  The  mem- 
bers are,  in  general,  under  the  necessity  of  holding 
their  meetings  at  a  public-house,  because  it  is  only 
at  a  public-house  where  they  can,  in  general,  hire 
an  apartment  for  the  purpose.  The  use  of  the  apart- 
ment is  sometimes  paid  for  by  the  money  spent, 
which  is  always  a  limited,  and  always  a  very  small 
sum,  threepence  most  commonly,  or  a  pint  of  porter 
for  each ;  and  sometimes  the  room  is  paid  for,  not 
in  this  way,  but  by  the  contribution  of  a  penny  or 
other  small  sum  from  each  ;  and  intoxication,  at 
the  time  of  meeting,  is  punished  with  a  fine.  It  is 
affirmed  by  those  who  have  most  attended  to  the 
practical  proceedings  of  these  societies,  that  instead 
of  being  a  source  of  intoxication,  they  have  been 
one  of  the  grand  causes  of  its  decrease. 

Qne  decided  advantage  which  the  Benefit  Clubs 


possess  above  the  Savings  Banks  is,  that  the  money  Ba«fii 
paid  to  the  club  cannot  be  taken  out,  first,  to  gratify  ^^>^^*^^ 
any  unnecessary  desire ;  secondly,  to  buy  furniture 
for  the  sake  of  an  early,  and  hence,  in  all  probabili- 
ty, a  fruitful,  that  is,  a  deplorable  marriage;  thirdly, 
to  satisfy  the  parish  for  a  bastard,  which  oflen  would 
not  have  been  gotten,  but  for  the  reflection,  that  if 
the  worst  came  to  the  worst,  means  were  had  to 
get  rid  of  it. 

In  a  moral  point  of  view,  the  formation  of  .the  peo- 
|>le  into  little  combinations  and  fraternities  is  of  the 
greatest  importance.  It  concentrates  the  eyes  of  all 
tipon  €ach  individual ;  and  renders  good  conduct  a 
thing  of  infinitely  more  value  to  him,  as  it  renders 
bad  conduct  for  m^i  detrimental.  It  is  this  circum- 
stance which  the  sage  mind  of  Dr  Adam  Smith 
loads  with  such  emphatic  praise  in  the  supposed  case 
of  the  division  of  a  country  ipto  so  great  a  number  of 
religious  sects,  that  each  congregation  might  be  re- 
garded as  differing  from  the  rest.  In  this  manner, 
without  difficulty,  and  without  care,  is  exercised  one 
of  the  most  vigilant  and  effectual  of  all  censorships; 
the  most  salutary  of  all  inspections.  When  an  ig- 
norant, or  almost  any  man  can  say  to  himself,  my 
conduct  is  regarded  by  nobody, — it  is  astonidhing  how 
easy  it  is  for  temptation  to  subdue  him ;  when  he 
must  say  to  himself,  I  cannot  perform  a  disgraceful 
act  without  reading  aversion  and  contempt  in  the 
eyes  of  all  my  acquaintance, — it  is  astonishing  how 
much  he  is  strengthened  for  resistance. 

There  is  yet  another  thing  of  cardinal  importance. 
If  it  were  possible  for  the  superior  to  do  everything 
for  the  inferior  people,  and  to  leave  them  nothing  to 
do  or  care  about  for  themselves,  nothing  would  be 
more  calamitous  than  the  accomplishment  of  such  an 
event.  The  massof thehumanspecieswould  thencebe- 
come  what  t|ie  people  of  Paraguay  became  in  the  hand 
of  the  Jesuits ;  most  perfectly  helpless,  and  ready,  oa 
the  least  derangement  in  the  machinery  which  conducts 
them,  to  fall  into  the  deepest  wretchedness  and  barba- 
rity. As  that  machinery  would  be  liable  to  be  derang- 
ed by  the  slightest  accidents,  it  could  not  be  preserved 
in  order  long,  and  would  then  serve  as  an  introduc- 
tion, a  necessary  and  certain  introduction,  to  one  of 
the  most  deplorable  conditions  of  human  affairs. 
The  case  is  altogether  different  where  the  power  of 
suffering  for  themselves  is  generally  spread  through* 
out  the  community  ;  where  the  people  have  resour- 
ces ;  where  every  man  is  accustomed  to  combine  for 
himself  the  means  of  warding  off  evil,  and  attaining 
good.  There  the  machine  of  society  cannot  be  easi- 
ly disordered,  and  human  happiness  is  placed  on  a 
much  more  secure  foundation.  Then,  if  any  of  the 
larger  arteries  of  the  body  politic  is  obstructed,  the 
nourishment  of  the  system  is  carried  on  by  the  ad- 
mirable, service  which  may  be  rendered  by  the 
smaller.  To  a  system  which  has  thus  a  vii  medica* 
irix  in  all  its  parts,  no  shock  can  be  given  that  is 
not  immediately  repaired.  Were  the  greatest  disor- 
der introduced,  things  of  their  own  accord  would 
hasten  to  their  proper  place. 

It  is,  therefore,  a  prodigious  recommendation  of 
Benefit  Societies,  that  in  them,  the  people  act  for 
themselves.  We  do  not  mention  this,  however,  aS 
one  of  the  circumstances  in  which  they  differ  from 
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Savinga  Banks.    It  is,  indeed,  true»  that  in  most  of   fills  me  with  alann.    There  is  danger  lest  the  8ub«     Btnrfic 


the  Savings  Banks  which  have  yet  been  started,  the 
upper  people  have  taken  upon  them  to  manage  for 
the  under.  But  this  is  not  necessary.  The  contri- 
butors to  Savings  Banks  may  themselves,  if  they 
choose,  manage  a  bank  just  as  well  as  a  club^box ; 
in  fact,  the  business  of  the  bank  is  far  more  simple 
than  that  of  the  box.  There  is  one  important  ex- 
ample of  a  bank  conducted  by  the  people  themselves, 
in  that  established  in>  Clerkenwell,  at  the  suggestion 
of  Charles  Taylor,  Esq. 

So  much  with  r^ard  to  the  effect  of  Benefit  Socie- 
ties, as  compared  with  Savings  Banks^  in  promoting 
economy  and  other  goodquaiities  among  the  contribu- 
tors. Let  us  next  compare  them  with  regard  to  the 
benefit  received.  This  part  of  the  subject  has  al- 
ready been  so  well  handled  by  the  Reverend  Richard 
Vivian,  rector  of  Bushey  Herts,  in  A  Letter  on 
Friendly  Societies  and  Savings  Banks,  published  in 
1S16,  that  it  would  be  improper  to  do  anything 
more  than  transcribe  what  he  has  written. 

**  For  a  view  of  the  powers  of  the  institutions,  to  se- 
cure independence,  let  Mr  Rose's  table  be  compared 
with  the  Benefit  Society  long  established  in  this  pa- 
rish. By  the  table  the  amount  of  one  shilling  per 
tueek  after  one  year  is  L.2,  12s.  If  the  contributor 
should  be  ill  at  the  beginning  of  this  year,  tliere  is 
nothing  for  him :  if  quite  at  the  end  of  the  year,  he 
should  be  ill  four  weeks,  and  should  draw  equal  to 
the  allowance  of  the  Bushey  Benefit  Society,  his  ca- 
pital is  gone  ;  and  he  must  begin  again.  A  member 
of  the  society  pays  /too  shillinss  per  kalendar  month, 
and,  if  he  has  paid  one  pound  to  be  free,  supposing 
him  under  twenty-five  years  of  age  (and  other  ases 
in  proportion),  hie  will  receive  12s.  a- week  during  ill- 
ness in  any  part  of  the  whole  of  the  vear;  and  will  find 
his  right  to  the  same  payment  for  future  years  undi- 
minished. There  is  no  occasion  to  go  through  the 
intermediate  years.  Let  us  take  the  twentieth.  Af- 
ter twenty  years,  the  contributor  to  the  bank  (if  he 
has  had  no  illness,  which  would  quickly  have  ex- 
hausted his  stock,  especially  in  the  earlier  years)  will 
have  paid  L.  52,  and  will  be  worth  L.  77>  Ss.  6d. 
We  will  suppose  that  he  is  come  to  old  age,  or  some 
lasting  infirmity.  He  can  afford  6s.  a-week  for  five 
years,  and  then  comes  to  the  parish,  with  the  aggra- 
vation of  disappointed  hopes  of  independence.  In 
the  society  the  payments  in  twenty  years  will  amount 
to  L.  24 ;  the  receipt  68.  a-week  in  old  age,  if  his 
life  should  be  protracted  to  the  (I  hope  incalculable) 
date  of  a  national  bankruptcy. 

<<  You  will  perceive,  that  the  great  defect  of 
Savings  Banks  is  the  want  of  benefit  of  survivorship. 
But  (say  their  advocates)  there  are  the  advantages 
of  bequeathing  their  stock,  and  of  taking  their 
money,  whenever  they  want  it;  the  advantage  of 
bequeathing  I  will  leave  to  be  estimated  by  the  most 
sanguine  admirers  of  Savings  Banks,  only  desiring 
them  to  take  into  their  account,  the  high  probabi- 
lity that  his  little  stock  will  be  hardly  worth  be- 
queathing, even  if  not  exhausted  by  the  illness  of 
the  testator,  in  the  case  of  his  dying  in  youth ;  and 
the  certainty  of  his  being  his  own  heir,  if  he  should 
die  in  his  old  age.  The  power  of  taking  out  the 
money  at  any  time  is  the  very  circumstance  which 


scriber  should  leave  his  club,  and  become  a  contri-  Societies, 
butor  to  a  bank,  from  the  fallacious  hope  of  enjoy- 
ing this  advantage  in  addition  to  all  the  others.  No 
doubt  this  may  be  an  advantage  to  prudent  persons 
in  certain  situations.  But  is  there  no  danger  of 
cases,  which  I  might  have  mentioned  before,  in 
which  the  stock  will  be  sunk  in  unfounded  projects, 
in  wanton  expences,  in  a  childish  impatience  of  pos- 
sessing money  ?  All  this  imprudence  would  be  of 
comparatively  little  consequence,  if  the  parties  were 
by  any  means  protected  from  absolute  want ;  that 
is  to  say,  if  they  were,  at  the  same  time,  members 
of  Benefit  Societies. 

"  The  truth  is.  Savings  Banks  are  not  calculat- 
ed for  the  lowest  and  most  numerous  rank  of  the 
community.  This  is  evident  from  Mr  Rose's 
table,  beginning  with  Is.  per  week.  Many  mem- 
bers of  Benefit  Clubs  cannot  make  good  their  pay- 
ments of  less  than  half  that  sum  without  the  best 
charity  that  can  be  bestowed  by  the  rich — assistance 
towards  the  payment  of  their  subscriptions  to  mem- 
bers of  Benefit  Clubs,  with  large  and  helpless  fami- 
lies. Men  in  elevated  stations  imagine  that  they 
see  the  lowest  order,  when  they  see  but  the  lower. 
The  <'  Corinthian  capital**  looks  down,  and  mistakes 
the  cornice  of  the  peaimenl  Jbr  its  base.  While  the 
great  are  providing  for  their  immediate  dependants, 
thev  seem  to  be  providing  for  the  poor.  I  do  not 
wish  to  retort  upon  some  or  the  defenders  of  Savings 
Banks,  and  by  exaggerating  their  possible  ill  efiects 
to  exalt  the  merit  of  Benefit*  Societies.  Savings 
Banks  have  done,  and  I  hope  will  continue  to  do, 
much  service  to  many.  They  often  lift  a  little  high- 
er them  who  are  not  already  very  low.  But  a  man 
should  be  secured  from  sinking  into  absolute  wretch- 
edness, before  he  is  encouraged  to  mount  into  a 
higher  sphere.  By  a  Savings  Bank,  a  butler  may  lay 
up  money  enough  to  keep  a  public-house.  But  there 
must.be  a  Benefit  Society  to  keep  a  ploughman 
and  his  family  from  the  workhouse.  Now,  I  hope  I 
may  be  allowed  to  say,  that  it  is  better  that  one 
ploughman  should  be  preserved  from  a  receptacle  of 
misery,  than  that  ten  butlers  should  be  exalted  into 
publicans." 

Even  Mr  Duncan  says^  "  There  is  one  point  ot 
view  in  which  the  Friendly  Society  scheme  can 
claim  a  •  decided  advantage.  An  individual  be- 
longing to  the  labouring  part  of  the  community 
cannot  expect,  by  making  the  most  assiduous  use 
of  the  provisions  of  the  Parish  Bank,  to  arrive  at 
sudden  independence; — on  the  contrary,  it  is  only  by 
many  years  of  industry  and  economy  that  the  flat- 
tering prospects  held  out  by  that  system  can  be 
realized.  But  health  is  precarious,  and  an  accident 
or  disease  may  in  a  moment  put  an  end  to  all  the 
efforts  of  the  most  active  and  ^expert.  It  is  under 
such  circumstances  that  a  very  striking  difference 
appears  in  favour  of  the  scheme  we  are  considering. 
He  who  should  trust  to  the  progressive  accumula- 
tion of  his  funds  in  a  Parish  Bank,  might  now  find 
himself  fatally  disappointed.  If  he  had  not  been 
fortunate  enough  to  realize  a  considerable  capital 
before  the  sources  of  his  subsistence  were  dried 
up,  the  illness  of  a  few  weeks  or  months  might  re- 
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duce  him  to  a  Btate  of  want  and  dependence,  and  cause 
him  to  experience  the  unhappiness  of  mourning  over 
impotent  efforts  and  abortive  hopes.  On  the  other 
hand,  the  man  who  has  used  the  precaution  to  be- 
come a  member  of  a  Friendly  Society,  has  made  a 
comfortable  and  permanent  provision  against  the 
sudden  attack  of  disease  and  accident.  The  mo« 
ment  that  he  comes  to  acquire  the  privileges  of  a 
Jree  member^  which,  by  the  rules  of  most  of  these 
institutions,  is  at  the  end  of  the  third  year  after  he 
began  to  contribute,  he  is  safe  from  absolute  want, 
and  the  regular  manner  in  which  his  weekly  allow- 
ance is  paid  him  enhances  its  value.  Nor  is  this  pro- 
vision liable  to  any  of  tliose  objections,  which  have 
been  so  strongly  and  so  justly  urged  against  the 
well-intended  but  mistaken  system  of  poor  rates. 
Instead  of  degrading  and  vitiating  the  mind,  its  ten- 
dency is  directly  the  reverse.  The  poor  man  feels 
that  he  is  reaping  the  fruit  of  hh  own  industry  and 
forethought.  He  has  purchased  by  his  own  prudent 
care  an  honourable  resource  against  the  most  com- 
mon misfortunes  of  life,  and  even  when  deprived  of 
the  power  to  labour  for  a  livelihood,  the  honest 
pride  of  independence  remains  to  elevate  and  en- 
noble his  character." 

It  is  objected,  that  Benefit  Societies  have  been 
established  on  improper  calculations,  and  thus  have 
come  to  ruin.  But  this  is  an  evil  which  has  a 
tendency  to  correct  itseld  Experience,  if  there 
were  nothing  else,  discovers  what  rate  of  benefit  the 
payments  can  afford,  and  the  thing  is  now  so  well 
understood,  that  mistakes,  it  is  probable,  are  very 
seldom  incurred.  At  any  rate,  this  is  a  chance  of 
evil  which  may  always  be  precluded  by  communi- 
•cating  information. 

The  funds,  it  is  said,  of  Benefit  Societies,  are  of- 
ten confided  to  improper  hands,  and  by  consequence 
lost.  *  This,  too,  is  an  \  evil,  which,  so  far  from  be- 
ing necessary,  has  a  sure  tendency  to  correct  itself. 
People  learn  by  a  little  experience  where  their 
money  may  be  safely  lodged.  It  is,  indeed,  a  lesson 
which  probably  they  have  already  learnt.  We  per- 
ceive it  is  a  ride  in  most  of  the  London  Societies, 
that  whenever  the  fund  exceeds  what  is  necessary 
for  the  current  expenditure,  it  is  invested  in  Govern- 
ment securities.  Another  thing  should  be  observed, 
that  it  is  a  great  advantage  of  Benefit  Clubs  not  to 
require  much  in  the  way  of  fund.  If  the  calcula- 
tions are  correct,  the  outgoings  within  an  average 
period  will  balance  the  incomings ;  and  all  that  is 
requisite  in  the  way  of  fund,  is  a  small  sum  to  meet 
accidental  incq\ialities.  When  this  fund  is  lost,  it  is 
not  much  that  is  lost.  If  a  small  additional  sum  is 
subscribed  by  each  member ;  or,  instead  of  this,  if 
the  allowances  are  for  a  short  time  suspended,  or 
only  reduced,  the  society  is  placed  in  its  former 
situation.  The  case  is  wofuUy  different  with  a 
bank.  There,  if  the  funds  are  lost,  the  whole  is  lost. 
Secondly  fin  2-  ^us  stands  the  comparison  between  Savings 
i«gard  to  Banks  and  Benefit  Societies,  in  regard  to  the  mem- 
bers or  contributors.  How  standi  it  in  regard  to 
the  community  as  a  whole  ? 

In  the  first  place,  it  is  evident,  that  the  classes,  of 
whom  such  members  and  contributors  are  composed, 
being  the  whole  population,  with  the  deduction  ot  a 
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number  comparatively  small,  it  is  not  easy  for  any     Benriit 
tiling  which  is  good  for  thom,  one  by  one,  not  to  be  Sorictte. 
good  for  the  whole  conjointly.  ^*^V^^ 

Further,  if  Benefit  Societies  afibrd,  as  appears  to 
be  ascertained,  a  better  security  for  the  maintenance 
of  the  people,  free  from  public  aid,  than  Savings 
Banks,  the  public  is  benefited  to  the  amount  of  ail 
the  support  which  otherwise  it  would  have  been  ob- 
liged to  afford. 

If  the  moral  and  intellectual  qualities  of  the  peo* 
pie  are  more  favoured  by  the  societies  than  the  banks, 
the  public  is  benefited  in  respect  to  a  cause  of  good, 
the  effects  of  which  are  incalculable. 

Thus  far  on  the  side  of  good.  On  the  side  of  evil, 
a  great  fear  has  been  expressed,  tliat  out  of  anyi 
joint  proceedings  of  the  people  would  arise  mischief 
to  the  government.  The  operation  of  fears  of  thia 
description  has  been  one  grand  cause  of  the  evils 
which  human  beings  have  brought  upon  one  another. 
It  is  a  circumstance  full  of  suspicion,  when  govern- 
ments count  upon  the  hatred  of  their  people.  It 
seldom  happens,  and  seldom  can  happen,  unless  when 
they  know  well  that  the  people  have  reason  to  hate 
them*  It  is  not  natural  for  the  people  to  hate  their 
government,  unless  oppressed  by  it.  The  people,  in^ 
stead  of  being  disposed  to  hate  a  good  eovermnent, 
are  far  too  much  disposed  to  be  pleased  with  a  bad 
one ;  as  the  history  of  the  whole  earth  so  abundantly 
and  wofully  testifies.  If  a  government  takes  care 
of  the  interests  of  the  people,  and  gives  them  in* 
struction  sufficient  to  know  their  own  interests,  that 
is  to  say,  takes  no  measures  to  prevent  their  instruc* 
tion  (for  that,  in  such  a  state  of  society  as  ours,  in- 
cludes all  that  is  necessary),  it  will  have  nothing  to 
fear  from  the  little  societies  which  the  people  may 
form,  to  insure  one  another  against  some  of  the  ca- 
lamities to  which  they  are  most  commonly  exposed. 
Besides,  if  ever  the  people  are  stimulated  to  combine 
against  the  government,  they  will  find  better  me- 
diums of  combination  than  the  Benefit  Societies, 
which  appear  to  have  an  unnecessary  and  improper 
jealousy  of  one  another. 

A  fear  has  been  also  expressed,  that  Benefit  So- 
cieties may  be  rendered  subservient  to  conspiracies 
for  the  raising  of  wages.  Upon  this  it  may  be  suf^ 
ficient  to  observe,  that  many  instances  of  what  the 
workmen  call  striking  for  wages  have  taken  place, 
since  Benefit  Clubs  were  frequent ;  in  these  instances, 
other  means  of  combination  have  always  been  found ; 
and  Benefit  Clubs  are  by  their  nature  ill  adapted  to 
the  purpose. 

Such  is  the  present  state  of  the  business  of  Benefit 
Clubs  in  this  country  at  this  moment,  and  such  are 
the  effects  they  have  a  tendency  to  produce*  The 
grand  cause  why  more  of  the  good  effects  which 
they  are  calculated  to  produce  have  not  been  realiz- 
ed, is  the  unhappy  state  of  the  law  in  England. 

This  deserves  a  few  words  of  illustration. 

For  a  long  time,  the  w)happy  state  of  the  English  TncMivs- 
law  rendered  the  Benefit  Societies  a  mere  object  o^"'*^"*!!^* 
prey.     Any  person  whatsoever,  who  found  it  agree- ^^p^,j^ 
able  to  cheat  them,  might  do  so  with  perfect  impu-  Uaritie*  of 
nity.     They  had  no  means  of  redress.     This  wasCnglirii 
owing  to  one  of  the  fopperies  or  quaint  conceits  of  ^^« 
the  English  law,  bred  in  times  of  ignorance  and  im« 
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Benefit  posture,  and  hugged  with  ecstasy  by  the  lawyers,  in 
Societies  gpj^g  q£  {jjg  wisdom  of  an  eiih'gli toned  age.  In  con- 
Bcniinck.  sequence  of  the  conceit  to  which  we  allude,  no  as- 
semblage of  men  could  be  regarded  as  one  body,  or 
entitled  to  sue  for  property  possessed  in  common, 
unless  they  had  certain  ceremonies  performed  in  re- 
gard to  them, — ceremonies  exquisitely  useless ;  after 
Sie  performance  of  which,  the  lawyers  would  give 
them  a  nickname  (that  of  a  corporation),  and  would 
then  permit  them  to  sue  as  one  party,  for  any  cause  of 
action  common  to  them  all.  The  ceremonies,  the 
performance  of  which  gave  an  assemblage  of  persons 
this  potent  name,  depending  upon  the  will  of  great 
men,  were  not  easy  to  be  got ;  nor  was  the  getting 
of  them  without  an  expence  fatal  to  such  institutions 
as  Benefit  Clubs.  *  They  remained,  therefore,  de- 
prived of  the  benefit  of  law  till  the  year  1793,  when 
an  act  was  passed  which  had  two  objects  in  view* 
One  was  to  take  securities  against  certain  dangers  at 
that  time  intensely  associated  with  the  idea  of  any 
thing  called  an  assemblage  of  the  people.  Another 
was,  to  give  to  Benefit  Societies,  though  without  the 
name  corporation,  which  performs  legerdemain,  if 
not  magic,  in  the  kingdom  of  the  lawyers,  something 
of  the  protection  of  law.  The  treasurers  and  trus- 
tees, as  vested  with  the  property  of  the  society,  were 
enabled  to  bring  or  defend  any  action,  suit,  or  pro- 
secution, relative  to  the  property  of  the  society. 
But  to  obtain  this  advantage,  it  was  rendered  incum- 
bent upon  the  society  to  make  known  all  its  rules  to 
the  justices  of  the  peace,  and  obtain  their  approba- 
tion. 

As  the  expence  of  law-proceedings  was  so  great, 
that  the  expence  of  a  suit,  or  at  least  of  a  few  suits, 
would  be  completely  ruinous  to  a  Benefit  Society, 
something  was  also  done  towards  the  diminution  of 
that  expence.  It  was  ordered  that  no  fee  should  be 
taken  by  any  officer  or  minister  in  the  courts,  and 
that  the  proceedings  should  not  be  chargeable  with 
any  stamp  duty. 

This  was  most  undoubtedly  travelling  in  the  right 
path  ;  but  it  was  not  doing  enough.  It  did  not  ren- 
der the  access  to  justice  sufficiently  easy.  The  pro- 
ceedings of  English  law  are  full  of  delay,  and  full  of 
intricacy.  Tlie  business  of  the  great  mass  of  the 
people,  of  whicli  Benefit  Clubs  is  a  part,  requires 
dispatch  and  simplicity.  A  suit  at  law  in  behalf  of 
a  Benefit  Society  is  still  attended  with  so  much  trou- 
ble, and  so  much  expence,  that,  virtually,  the  doors 
of  the  Courts  are  well  nigh  shut  upon  them  down  to 
the  present  hour.  And  this  want  of  tlie  protection 
of  law  they  are  obliged  to  supply,  as  well  as  they 
can,  by  rules  of  their  own, — rules  of  some  incon- 
venience, and  of  which  they  would  never  think,  if 
the  protection  of  law  were  as  it  should  be. 


Thus,  with  the  delay,  trouble,  and  expence  of  tlie    Benefit 
regular  courts,  it  would  never  do  to  sue  for  arrears,  So*''*'''*-*^ 
as  oflen  as  a  iew  shillings  became  due.     The  socie-  Beoiinck. 
ties  are  tlierefore  obliged  to  make  a  law  of  tlieir  own, 
that  a  member  who  does  not  at  a  certain  time  pay  up 
his  arrears,  forfeits  his  place  as  a  member.    If  a 
single  attendance  of  a  few  minutes  at  a  summary 
court,  which  would  be  all  that  would  be  required^ 
would  suffice  to  procure  a  sentence  and  execution 
upon  the  goods  of  a  defaulter,  the  law  of  expulsion 
would  not  be  required. 

It  is  evident  that,  to  give  to  Benefit  Societies  all  the 
salutary  operation  of  which  they  are  capable^  some? 
court  is  wanting,  where,  free  from  the  superstitious 
perplexities  of  barbarous  law,  the  matter  of  all  ap- 
plications may  be  immediately  tried,  in  the  way  of 
natural  and  rational  inquiry  ;  the  parties  tliemselvea 
and  their  witnesses  instructing  the  judge  upon  theii; 
oaths^  and  receiving  his  award  without  delay  and 
without  expence.  If  every  man  who  fancied  himself 
aggrieved  by  his  club,  and  every  club  who  had  a 
complaint  against  an  ofiender,  could  receive  justice 
on  these  terms,  the  business  of  societies  would  be. 
very  simple,  and  their  benefits  sure.  Their  rules 
might  then  be  limited  to  the  fixing  of  the  periodi- 
cal paym^ts,  apportioning  the  benefits  to  be  re- 
turned, and  settling  the  order  of  conducting  the 
business.  They  would  attain  a  sort  of  ideal  perfec- 
tion, could  they  only  obtain  in  a  degree  at  all  ap- 
proaching to  perfection,  the  benefit  of  law.  With 
no  other  than  the  functionaries  at  present  in  Great 
Britain  administering  the  law,  the  easiest  mode  of 
composing  a  judicatory  for  Friendly  Societies  would 
be  to  make  the  reference  to  a  single  Justice  of  the 
Peace,  who  should  hold  a  reguliu-  tribunal  for  this 
purpose,  and  go  through  immediately,  even  to  exe- 
cution, with  all  disputes,  reserving  one  appeal  to 
any  of  the  neighbouring  Justices,  upon  whom  the 
parties  should  mutually  agree.  Upon  no  part  of  the 
proceedings  should  there  be  the  shadow  of  a  tax 
or  a  fee ;  and,  as  lawyers  would  be  altogether  unne- 
cessary, and  the  witnesses  would  in  general  be  few 
and  at  hand,  justice  would  in  general  be  done  with- 
out an  hour's  delay ;  with  the  loss,  even  in  the  most 
tedious  cases,  of  but  a  few  hours  of  time,  either  to 
the  parties  or  the  witnesses ;  without  any  expence  in 
most  cases,  with  a  very  small  expence  in  any.  The 
consequence  would  infallibly  be,  that,  in  such  cases, 
no  man  would  have  any  interest  in  an  injustice,  for 
which  he  would  be  immediately  called  before  the 
judge,  which  he  would  be  immediately  obliged  to 
repair,  and  from  which  he  could  therefore  derive 
no  advantage,  not  so  much  as  a  little  momentary 
ease.  (ff.) 


BENTINCK  (William  Hsnrt  Cavendish), 
third  Duke  of  Portland,  was  bom  on  the  i4th 
of  April  1738.  Having  finished  his  education  at 
Christ  Church,  Oxford,  he  went  on  his  travels.  Soon 
after  his  return,  he  was  elected  for  the  borough  of 
Weobly,  in  the  first  Parliament  of  the  King's  reign. 
For  this  borough,  however,  he  did  not  sit  long ;  for. 


on  the  death  of  his  father,  on  the  1st  of  May  1762, 
he  was  called  up  to  the  House  of  Peers.  He  imme- 
diately joined  the  opposition ;  and,  in  1763,  his  name 
is  found  among  the  minority  against  the  cyder  bill, 
and  along  with  that  of  the  Duke  of  Grafton,  in  a 
protest  against  it.  The  next  session,  he  also  signed 
a  protest  on  the  motion  to  vote  away  the  privilege 
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Bentinck.  claimed  by  members  of  Parliament  in  matters  of!  li- 
bel.  In  1765,  when  his  friend  the  Marquis  of  Rock- 
ingham came  into  power,  he  was  appointed  Lord 
Chamberlain,  and  he  retired  when  the  Marquis  went 
out  of  office.     In  1768,  there  was  a  violent  contest 
for  the  county  of  Cumberland ;  and  as  the  Duke 
warmly  supported  the  two  opposition  candidates,  the 
ministry,  in  order  to  weaken  his  influence,  and  at 
the  same  time  to  increase  that  of  Sir  James  Lowther, 
who  was  one  of  the  ministerial  candidates,  granted  to 
the  latter  Ingle  wood  forest,  an  extensive  and  valuable 
estate,  which  had  been  granted  by  King  William  .III. 
to  the  first  Duke  of  Portland,  and  had  remained  in 
possession  of  that  family  ever  since.     The  new  grant 
was  made  in  consequence  of  a  report  from  the  sur- 
veyor-general of  crown  lands,  that  the  premises  were 
not  comprised  in  the  original  grant  from  King  Wil- 
liam to  the  Duke  of  Portland,  but  were  still  vested 
in  the  crown.     A  letter  \«as  written  from  the  Trea- 
sury, directing  the  Duke  to  prepare  his  title,  and 
assuriiig  him  that  nothing  should  be  decided  con- 
cerning the  grant  till  such  title  had  been  stated  and 
maturely  considered ;  but  while  his  Grace's  agents 
were  busily  employed  in  their  researches  and  in- 
quiries, he  received  a  second  letter,  informing  him 
that  the  grants  were  passed,  and  the  leases  signed. 
A  caveat  had  been  entered  at  the  Exchequer  to  stop 
the  progress  of  the  grant,  but,  when  Lord  North 
was  prayed  to  withhold  affixing  the  Exchequer  seal, 
he  replied  that,  as  Chancellor  of  the  Exchequer, 
he  was  bound  to  obey  the  orders  of  the  Treasury, 
On  the  19th  of  November  1771»  this  great  cause 
was  tried  before  the  Barons  of  the  Exchequer,  in 
Westminster- Hall.     The  Court  recited  all  the  re- 
cords, and  prerogatives  of  the  crown,  from  Edward  L 
to  the  lease  made  to  Sir  James  Lowther;  when, 
af\er  a  full  and  impartial  examination  of  the  said 
lease,  it  was  found  invalid  ;  agreeably  to  the  statute 
o£  the  1st  of  Anne,  which  expressly  requires  that, 
upon  every  grant  from  the  crown,  there  shall  be  a 
reserved  rent,  not  under  the  third  part  of  the  clear 
yearly  value  of  the  manors,  lands,  &c.  as  shall  be 
contained  in  the  grant.     Sir  James  Lowther's  grant 
from  the  crown  being  only  a  quit  rent  of  ISs.  4d. 
for  the  whole  of  Inglewood  forest,  was  immediately 
determined  by  the  Court  an  inadequate  third  pro- 
portion, and  he   was  nonsuited  accordingly.    The 
nullum  tempus  bill,  or  the  act  for  quieting  the  pos- 
sessions of  the  subject  against  all  pretences  of  con- 
cealment whatsoever,  which  was  brought  into  Parh'a- 
ment  in  J  768,  and  passed  in  the  following  year,  owed 
its  rise  to  this  grant  of  the  Portland  property  to  Sir 
James  Lowther. 

In  1 766,  the  Duke  of  Portland  had  been  bound  more 
closely  than  ever  to  the  Rockingham  party,  in  con- 
sequence of  his  marriage  with  Lady  Dorothy  Caven- 
disn,  sister  to  the  Duke  of  Devonshire.  On  the  re- 
signation of  Lord  North,  he  was  appointed  Lord- 
Lieutenant  of  Ireland  ;  and,  during  his  government, 
the  Parliament  of  that  country  was  declared  inde- 
pendent of  the  British  Parliament.  After  an  admi- 
nistration of  somewhat  more  than  three  months,  be 
was  recalled,  when  Lord  Shelburne  came  into  power. 
On  the  death  of  the  Marquis  of  Rockingham,  he 
was  recommended  by  the  Privy'Council  to  die  King 
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as  his  successor  at  the  Treasury;  but  Lord  SheU   Bcntinck 
burne  was  preferred.    When  the  Coalition  came  into    «    I. 
power,  however,  he  obtained  the  situation  of  Prime  sZ^^!^ 
Minister,  and  went  out  of  office  with  them.    Durmg  ^'^r^^ 
Mr  Pitt's  difficulties,  when  he  first  came  into  admi- 
nistration, in  consequence  of  the  House  of  Commons 
being  against  him,  an  attempt  was  made  to  form  a 
coalition  between  him  and  the  Duke  of  Portland ; 
but  his  Grace  objected  to  the  conditions  on  which 
Mr  Pitt  came  into  power,  and  refused  his  support, 
unless  he  would  resign  his  place,  and  come  in  again 
on  equal  terms  with  himself  and  his  friends. 

In  1792,  he  was  elected  Chancellor  of  the  Univer- 
sity of  Oxford;  and,  soon  afterwards,  he,  as  well  as 
several  other  friends  of  Mr  Fox,  who  differed  with  him 
respecting  the  French  revolution,  left  the  opposition, 
and  joined  the  ministry.     Upon  this,  he  was  appoint- 
ed Lord-Lieutenant  o£  the  county  of  Nottingham ; 
and,  in  1794,  Secretary  of  State  for  the  Home  De- 
partment.    The  scarcity  and  high  price  of  provi- 
sions, and  the  state- trials,  which  occurred  soon  after 
he  became  Secretary  of  State,  rendered  his  office 
arduous  and  unpleasant.     He  discharged  his  duty, 
however,  under  these  circumstances,  with  modera- 
tion, and  with  acknowledged  good  intentions,  though 
not  always  perhaps  with  vigour  and  judgment.     He 
continued  Secretary  of  State,  till  Mr  Addington  be- 
came Prime  Minister  in  1801,  when  he  exchanged 
this  situation  for  the  more  easy  duty  of  President  of 
the  Council.     On  the  death  of  Mr  Pitt,  and  the  ap- 
pointment of  Lord  Grenville  and  Mr  Fox  to  the  mi- 
nistry, in  the  spring  of  I8O6,  he  was  removed  from 
the  Presidentship  of  the  Council ;  but  he  was  again 
called  into  public  life,  and  placed  at  the  head  of  the 
Treasury,  in  March  1807,  when  Lord  Grenville's  ad- 
ministration closed.     His  Grace,  however,  though 
nominally  the  Prime  Minister,  was  too  infirm  to  take 
an  active  part  in  the  high  and  arduous  duties  of  this 
situation,  which  were  discharged  almost  entirely  by 
Mr  Perceval,  the  Chancellor  of  the  Exchequer.    He 
continued  nominally  the  First  Lord  of  the  Treasury 
till  a  very  short  time  before  his  death,  which  happen- 
ed on  the  30th  of  October  I8O9. 

The  abilities  of  hb  Grace  were  certainly  but  mo- 
derate, and  very  far  inferior  to  those  which  he  must 
have  possessed,  had  he  been,  as  latterly  there  has 
been  an  attempt  to  prove,  the  author  of  Juniuis 
Letters  ;  but  his  understanding  was  good,  and  he 
was  by  no  means  unwilling  or  unable  to  give  regu- 
lar attention  to  official  business.  His  political  inte- 
grity was  never  questioned,  even  by  the  party  whom 
he  left.  (c.) 

BERBICE  is  a  colony  belonging  to  the  British, 
situate  on  the  banks  of  the  river  of  that  name,  in 
the  province  of  Guiana,  in  South  America.  The  la- 
titude of  the  mouth  of  the  river  Berbice  is  6  de- 
grees, 20  minutes  north ;  and  its  longitude  57  de- 
grees, 1 1  minutes  west  from  London.  The  planta-  SitoatkMi, 
tions  are  situate  on  each  side  of  the  river,  and  ex-  ^?2*^^ 
tend  nearly  800  miles  from  its  entrance*    Previously  ° 

to  the  year  1799»  this  colony  was  bounded  on  the 
east  by  the  Devil's  Creek,  and  on  the  west  by  Abar- 
ry  Creek,  which  separated  it  from  Demerary,  its 
breadth  being  then  80  miles.  But  when  Surinam 
surrendered  to  the  British  in  that  year,  a  negocia* 
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Bfrbice-    lion  was  eDtered  into   between  the  Goyemors  of 
^"^^''^^  these  two  colonies,  by  which  Surinam  conceded  to 
Berbice  the  tract  of  country  between  the  Devil's 
Creek,  and  the  river  Courantine  ;  thus  increasing  its 
breadth  to  about  45  miles.     The  sea  coast,  extend- 
ing nearly  50  miles,  and  the  west  bank  of  the  Cou- 
rantine, were  immediately  surveyed,  and  laid  out  into 
regular  allotments.    The  extent  of  this  colony  was 
farther  enlarged  by  the  British,  who  cleared  and  cm- 
banked  from  the  sea  the  whole  line  of  coast  between 
the  Demerary  and  the  Courantine,  forming  upon  it 
a  carriage-road  60  feet  broad,  with  six-foot  parapets 
on  each  side  for  the  convenience  of  travelling. 
Pace  of  the     Previously  to  this  improvement,  the  face  of  this 
CcMuitiy.      country  resembled  that  of  the  rest  of  Guiana.     On 
the  shores  there  was  a  border  of  low  ground,  be- 
tween high  and  low-water  marks,  covered  with  man- 
grove.    When  the  tide  flowed,  this  border  had  seve- 
ral feet  of  water  over  it ;  and  when  it  ebbed,  it  pre- 
sented an  inaccessible  mud-bank.     This  is  now  ren- 
dered dry  and  productive.     Behind  this  border  of 
mangroves,  at  the  distance  of  400  or  500  paces, 
commence  low,  level,  swampy  savannahs,  formed  by 
the  rains,  which  are  prolonged  in  the  direction  of 
the  coast,  with  a  depth  more  or  less  considerable, 
according  to  the  distance  of  the  mountains.     This 
part  of  the  colony  was  almost  entirely  neglected  by 
the  Dutch,  who  fixed  their  principal  plantations  in 
the  more  elevated  and  interior  part  of  the  country. 

The  year,  here,  is  divided  into  two  dry  and  two 
wet  seasons ;  light  showers  begin  to  refresh  the  land 
about  the  middle  of  April ;  the  rain  increases  till 
the  middle  of  June,  when  it  falls  in  torrents ;  at  the 
beginning  of  July,  these  heavy  rains  begin  to  de- 
crease ;  and  in  August,  the  long  dry  season  begins, 
and  continues  till  November.  December  and  Janu- 
ary constitute  the  short  and  rainy  season ;  and  Fe- 
bruary and  March  the  short  dry  season.  The  land 
winds  prevail  during  the  two  wet  seasons,  and  are 
mihealthy ;  in  the  dry  season,  the  air  is  refreshed, 
by  regular,  diurnal  sea-breezes.  The  temperature 
of  this  colony  is  not  so  great  as  might  be  expected 
from  its  latitude ;  the  thermometer  very  seldom 
rises  to  91  degrees;  in  general,  during  May,  June, 
and  July,  it  varies  between  83  and  84 ;  the  lowest 
degree  is  about  75.  The  weather  always  changes 
very  gradually. 

There  are  two  rivers  in  this  colony ;  the  Berbice, 
and  the  Canje.  The  former  runs  from  south  to 
north,  and  discharges  itself  into  the  Atlantic  Ocean. 
The  coast  on  each  side  of  it  forms  a  bay  at  its  en- 
trance, which  is  nearly  a  mile  in  width,  having  a 
small  island  in  the  middle,  called  Crab  Island,  from 
the  number  of  land-crabs  on  it ;  the  entrance  is  pro- 
tected by  three  forte,  but  they  are  of  little  use,  as 
Berbice  must,  from  its  situation,  always  follow  the  fate 
of  Demerary.  Without  the  entrance  of  the  river  is  a 
bar  of  sand,  over  which,  at  high  tide,  there  is  sel- 
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dom  more  than  16  feet  of  water;  but  withhi,  the  Berbici». 
water  is  of  sufficient  depth,  and  the  river  is  navi« 
gable,  for  ships  of  burden  two  hundred  miles  from 
its  mouth.  On  account  of  the  bar,  however,  few 
vessels  rendezvous  here,  but  anchor  off  the  port  of 
Demerary. 

The  river  Canje  is  narrow,  but  deep,  running  at  first 
nearly  from  south  to  north,  but  aflerwards  diverge 
ing  to  the  east,  till  it  falls  into  the  Berbice  about  a 
mile  from  the  sea.  It  is  navigable  for  colony  schooners 
SO  miles  up.  At  ite  head  are  immense  falls,  and  about 
40  miles  below,  there  is  a  creek  which  connects  it 
.  with  the  Courantine.  In  this  route,  and  by  means  of 
this  creek,  or  island,  dispatches  are  brought  from 
Surinam  to  Berbice  by  the  Indians.  The  water  on 
all  the  coast  of  Berbice  is  brackish.  The  rain-wa- 
ter, which  lodges  in  the  low  parts  of  the  forests,  call- 
ed bush-water,  is  collected  by  the  Indians  for  the 
purposes  of  drinking  and  cooking.  The  forests  are 
extensive,  and  contain  many  very  large  trees.  Dr 
Pinckard  describes  an  enormous  tree  of  the  Tonquin 
Bean,  the  body  of  which  rose  perpendicularly  to  the 
height  of  between  70  and  80  feet,  before  it  threw 
out  a  single  branch. 

The  only  towns  in  this  colony  are  Old  Amsterdam,  Towns* 
and  Fort  Nassau,  or  New  Amsterdam  ;  the  former  is 
said,  by  Bolingbroke,  to  be  50  miles  up  the  river  Ber- 
bice, but  Dr  Bancroft  places  it  at  100  miles  from  the 
mouth.     The  inconveniences  attendant  on  this  situa- 
tion of  Old  Amsterdam  were  so  numerous  and  obvi- 
ous, arising  chiefly  from  the  uncertain  and  intricate 
navigation  of  the  rivei;,  that,  in  the  year  1 766,  when 
Dr  Bancroft  visited  Guiana,  it  was  resolved  to  re- 
move the  seat  of  government  to  a  point  of  land  on 
the  eastern  shore  of  the  Berbice  (about  a  mile  from  its 
entrance),  formed  between  that  river  and  the  Canje. 
So  slow,  however,  were  the  Dutch  in  their  opera- 
tions, that  New  Amsterdam,  for  so  this  town  was  call- 
ed, was  scarce  begun,  in  tl>e  year  I796,  when  Berbice 
capitulated  to  the  English.     Under  the  greater  ac-       ' 
tivity  of  the  conquerors,  New  Amsterdam  soon  as- 
sumed the  size  and  appearance  of  the  capital  of  the 
colony.     It  lies  on  the  south  side  of  the  Canje ;  and 
the  houses  extend  up  the  banks  of  the  Berbice  about 
a  mile  and  a  half,  &cing  the  water.     The  Dutch,  in 
laying  out  the  town,   paid  particular  attention  to 
health  and  convenience.  Round  each  allotment  there 
are  trenches,  which  fill  and  empty  themselves  every 
tide,  so  that  all  the  filth  is  carried  off  before  it  stag- 
nates and  becomes  unwholesome.    Each  lot  contains 
a  quarter  of  an  acre  of  land ;  a  free  circulation  of 
air,  as  well  as  ground  for  a  kitchen- garden,  is  thus 
secured  to  the  inhabitante.     The  houses  are  very 
long  and  narrow,  and  not  more  than  a  story  and  a 
half  high,  with  galleries  on  each  side,  to  protect  them 
from  the  sun.     Those  inhabited  by  the  Dutch  are 
thatched  with  troolie  *  and  plantain  leaves,  which 
they  prefer  to  shingles  on  account  of  coolness ;  but 


*  The  troolies  are  perhaps  the  largest  leaves  that  have  been  hitherto  discovered  in  any  part  of  the  world. 
Each  leaf  is  supported  by  a  single  stem,  which  arises  immediately  from  the  root,  and  becomes  the  middle 
rib  to  the  leaf.  These  stems  are  hard  and  strong,  and  about  three  inches  in  circumference  near  the  root« 
Each  leaf  is  from  20  to  SO  feet  in  length,  and  from  2  to  3  feet  in  breadth.  They  will  efiectually  exclude 
the  most  violent  rains^  and  last  for  many  years. 
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Berbice.  the  English  shingle  their  houses,  from  their  dMike 
'  of  the  insects  and  vermin  which  the  troolie  and  plan- 
tain  leaves  harbour.     The   goveroment-hous^  and 
colonial  offices  are  built  of  brick,  in  the  European 
style,  and  with  considerable  pretensions  to  archi« 
tectural  taste  and  magnificence. 
Eitatit.        Before  Berbice   surrendered  to  the  British,   in 
1796,  almost  all  the  plantations  were  at  a  distance 
from  the  coast,  considerably  up  the  banks  of  the 
Berbice  and  the  Canje  ;  but  within  a  very  short  time 
afler  the  colony  came  into  our  possession,  the  plan- 
tations were  greatly  extended.    The  west  coast  was 
'first  cultivated;  and  in  the  year  17999  that  to  the 
eastward  of  the  river  Berbice,  as  far  as  the  Devil's 
Creek,  was  cleared  and  cultivated.     This  part  was 
surveyed  and  cut  into  two  parallel  lines  of  estates, 
with  a  navigable  canal  between  them,  for  the  conve- 
'   nlence  of  water-carriage.    Behind  the  second  row  of 
estates,  the  river  Canje  runs,   both  the  banks  of 
which  are  cultivated  with  sugar,  coffee,  and  plantains. 
The  estates  are  distinguished  as  follows :  those  on 
the  line  facing  the  sea  are  the  coast  estates ;  the  se- 
cond line  consists  of  the  canal  estates  ;  and  the  re- 
mainder are  called  the  Canje  estates.   Besides  these^ 
there  are  valuable  and  extensive  plantations  on  each 
side  of  the  Berbice,  stretching,  as  has  been  already 
Prodnce.     mentioned,  nearly  500  miles  from  its  mouth.     The 
principal  and  most  valuable  produce  of  the  colony  are 
sugar,  coffee,  cocoa,  tobacco,  cotton,  and  theamotfai 
or  roucou  shrub.     This  last  was,  for  a  considerable 
time  after  the  settlement  of  the  colony,  cultivated 
almost  exclusively  by  the  Indians ;  they  macerated 
its  seed  in  the  juice  of  lemons,  in  which  the  gum  of 
the  manna  tree  had  been  dissolved,  aud  thus  obtain- 
'  ed  the  celebrated  Indian  pigment,  or  crimson  paint, 
'  with  which  they  adorn  their  bodies.     The  roucou  is 
now  cultivated  by  the  Dutch  and  English  planters, 
as  a  dyeing  stuff.     Cotton  thrives  best,  and  is  prin- 
cipally cultivated  on  the  coast  estates.     The  sugar 
plantations  are  deemed  the  most  valuable. 

Agriculture,  and  all  other  labour  in  Berbice,  is 
almost  wholly  performed  by  negroes.     On  an  es- 
tate,  which,    on   an   average,    produces    annually 
140,000  cwt.  of  coffee,  and   10,000  cwt.  of  cocoa, 
'  there  are  generally  200  slaves  employed,-  calculated 
Indians.      at  the  value  of  from  L.  50  to  L.  100  each.     The  In- 
dians who  inhabit  this  part  of  the  South  American 
coast,  consist  of  ibur  tribes ;  from  these,  particular- 
. '  ly,  the  tribe  of  the  Arrowaucs,  the  inhabitants  de- 
rive some  assistance,  as  a  few  of  them  reside  on  al- 
most every  plantation,  and  6re  employed  in  various 
'  services,  particularly  in  hunting  and  fuhing.     They 
have  no  animals   domesticated,   nor  any  grain   or 
roots,  except  the  cassada,  brought  into  cultivation ; 
a  small  species  of  deer,  which  something  resembles 
the   hare,    and  the   armadillo,  are  their  favourite 
food.     They  scald  off  the  fur  of  the  deer,  cut  the 
'body  in  pieces,  and  stew  it  in  cassada  juice,  sea- 
soning it  very  highly  with  capsicum.     The  weapons 
they  employ  are  the  common  bow  and  arrow,  and  the 
'  poisoned  arrow,  which  they  blow  from  a  tube.  Their 
'  accuracy  and  skill  in  using  both  these  is  surprising. 
With  the  common  arrow,  which  is  formed  or  a  reed 
nearly  six  feet  long,  they  can  hit  a  chicken  with  to- 
lerable certainty  at  nearly  100  yards  distance.     The 
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poisoned  arrow  they  can  shoot  frdm  a  tube  of  about  BciUce. 
seven  feet  in  length,  to  the  distance  of  eight  or  ten 
yards,  with  great  accuracy;  and,  at  12  or  14  feet 
distance,  they  seldom  fail  in  striking  the  edge  of  a 
penknife  stuck  on  the  back  of  a  chair.  The  plants 
from  which  this  poison  is  extracted  are  not  known^ 

Mr  Bolingbroke  states,  that  the  negro  p<^ukition] 
of  Berbice  was  doubled  within  ten  years. after  it 
came  into  possession  of  the  English ;  find  that,  in 
1805,  it  amounted  to  about  40,000,  besides  1000 
free  people  of  colour,  and  2500  whites.  Frma  the 
papers,  relative  to  the  Britidi  West  Indies,  ordered 
by  the  House  of  Commons  to  be  printed  in  1615|  it 
appears  that,  in  Oetober  1811,  the  population  of 
Berbice  must  have  decreased  vesy  considerably,  if 
Mr  Bolingbroke's  estimate  be  correct ;  since,  at- tittt 
time,  it  consisted  of 


Whites 

Coloiured 

Blacks 


5^ 

S4a 

25,169 

Total        25,959 


A  capitation-tax  on  the  white  and  black  inhabi-Tuab 
tants,  an  excise  on  every  fifly  pounds  of  sMarmade, 
a  weighage-toU  of  about  .2  per  cent,  on  afl  hnpocts 
and  exports,  and  a  tonnage-duty  of  three  florins  ^xr 
last  on  the  burden  of  ships,  are  the  principal  sources 
of  the  revenue  of  the  colony.  In  October  1811, 
there  was  only  one  private  dwelling  hired  as  a  church 
for  the  use  of  the  Dutch.  The  salary  of  the  carate 
was  7000  stivers,  that  of  the  clerk  and  sexton  500 
each,  and  that  of  the  churchwarden  875.  These 
sums  were  raised  by  a  tax  of  one  stiver  per  acie, 
with  the  exception  of  the  Coromantine  coast  of  the 
colony,  which,  in  the  return  to  Parliament,  is  repre- 
sented as  consisting  of  80  estates,  at  500  acres 
each. 

The  imports  and  exports  were, —  Expertial 

Imports.  Exporta.  '"^* 

1809,  L.  193,668  L.49,662 

1810,  191^566  51,785 

In  the  years  ending  the  5th  of  January,  there  were 
imported  into  Great  Britain  from  Berbice,  of  rum,— 

1810.       1811.      1812.      1818. 
Gallons,      20,355     61 98^      1866     28,189 

And,  in  the  year  ending  5th  January  1818,  there 
was  imported  of  sugar  9084  cwts.  In  I8O9,  ^®  c^' 
portatcon  of  cocoa  from  the  colony  amounted  to 
17>665  cwts.  and,  in  1810,  to  2£,582  cwts.  In  the 
fbnner  year,  the  exportation  of  cotton  was  1,874,195 
lbs. ;  and,  in  the  latter  year,  1,656>057  lbs. 

The  colony  of  Berbice  was  founded  in  the  yearHktoiy. 
1626,  by  a  merchant  of  Flushing,  to  whose  family, 
in  1678,  it  was  granted  as  an  her^tary  fief.  Three- 
fourths  of  it,  however,  were,  not  long  aflerwards, 
given  to  Van  Hoom  and  Company,  in  consequence 
of  their  discharging  a  heavy  <u>ntributiQn  levied  on 
the  colony  by  aome  Frenoo  privateers.  Thejiew 
proprietors  being  allowed  ;by  the  Dutch  East  India 
Company  to  import,  a  ceilain  number  of  negroes  .an^ 
nually  from -Afnca,  and  obti^ning  other  priwleges, 
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M»Ut^    ^mihf  exiMided  tbe  cullivttion  of  sugar,  oecoB,  and 

Berksi  're.  ^^^  *  ^^^  ^^  were  restricted  from  exporting  the 
^^^  !^^  produce  of  their  plantaiions  to  auy  port  not  within 
the  province  of  Holland.  In  1763,  an  insurrection 
happened  among  the  skives  of  Berbice,  which  was 
quelled  chiefly  by  tbe  assistance  of  the  Indians,  and 
the  English  from  Barbadoes.  In  1796,  the  colony  ca- 
pitulated to  the  Britisli ;  but  It  was  restored  to  the 
Dutch  by  the  peace  of  Amiens.  In  1 803  it  was  again 
reduced,  and  its  possession  was  confirmed  to  Britain 
by  the  peace  of  raris.  In  consequence  of  the  Lords 
of  the  Treasury  learning  that  the  loss  of  slaves  on  the 
Crown  estates  from  the  year  1803  to  1810,  had  been 
at  the  rate  of  26  per  cent,  they  appointed,  in  1811, 
commissioners  for  the  management  of  these  estates, 
who  were  especially  directed  and  empowered  to 
maintain  and  protect  the  negroes,  and  to  reward  and 
encourage  industry  amons  Uiem. 

By  an  act  of  the  Britim  Parliament,  passed  in  the 
36th  of  Georee  III.  (1816),  cap.  91,  Berbice  is  placed 
on  the  same  tooting  in  relation  to  the  regulations  of 
trade,  as  the  Briti^  West  India  Islands.  The  sub- 
jects of  the  King  of  the  Netherlands,  who  are  pro* 
prietors  in  Berbice,  may  import  into  it  from  the  Ne- 
therlands the  usual  articles  of  supplv  for  their  estates, 
but  sot  for  trade ; — ^wine  imported  for  the  use  of  their 
estates,  to  pay  a  duty  of  10s.  per  ton.    The  Dutch 

Jroprietors  may  export  their  produce,  but  not  to 
>ritain;  both  exports  and  imports  to  be  in  ships  be- 
longing to  the  Netherlands,^he  duties  to  be  the 
same  as  those  payable  by  British  proprietors. 

See  Pinckard's  Notes  on  the  nest  Indies^  2d  edi- 
tion. Vols.  L  und  II.^Bancroft*s  Essay  on  the  Na* 
tural  History  of  0»taaa.^Bolingbroke'8  Voyage  to 
Demerary. — Tuckey's  Maritime  Geography 9  Vol.  IV. 
— Baron  Sack's  Account  qf  Surinam*  (c.) 

BEBKSHIRE.  As  the  article  on  this  county, 
in  the  original  work,  is  inaccurate  and  imperfect, 
nearly  in  the  same  respects  as  we  have  remarked 
the  account  of  Bsdfobdshire  to  be,  we  shall  follow 
the  same  plan  here,  as  we  did  in  the  supplementary 
article  on  that  county. 
UcBt«4  This  county  extends  from  51.19  to  51.48  north 
BoBodmi.  latitude,  ^^^  from  0.34.30  to  1.43  west  longitude. 
In  diape  it  is  very  irregular,  the  whole  northern 
side  beins  figured  by  the  windings  of  the  Thames, 
which,  taking  a  soutliem  course  from  Oxford,  almost 
cuts  this  county  asunder  at  Reading,  and  renders  its 
whole  western  part  much  broader  than  its  eastern. 
A  part  of  Wiltshire,  detached  at  a  considerable  dis- 
tance from  the  rest  of  that  county,  lies  in  the  neigh- 
bourhood of  Woking  and  Reading,  surrounded  by 
Berkshire ;  and  two  Berkshire  parishes  lie  on  the 
north  side  of  the  Thames,  surrounded  by  Oxford- 
shire. It  is  bounded  on  the  north  b^  Buckingham- 
diire  and  Oxfordshire,  from  which  it  is  separated 
by  tbe  Thames ;  on  the  east  by  Surrey ;  on  the  south 
by  Hampshire ;  and  on  the  west  by  Wiltshire.  At 
the  north-west  corner,  it  just  touches  upon  Glouces- 
tershire. Its  greatest  length,  from  Old  Windsor  to 
the  county  cross,  near  Hungerford,  is  42  miles.  Its 
greatest  breadth  from  Witham,  near  Oxford,  to  the 
borders  of  Hampsliire,  soutli  of  Newbury,  28^  miles; 
and  its  narrowest,  from  the  Thames  by  Reading,  to 
tbe  borders  of  Hampshire,  in  a  direct  south  line,  oniy 
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7  milef.   It  is  207  mfles  in  circumference.   Hie  area  Bcrkdiinv 
assigned  to  it  in  the  original  work  is  much  too  large.  '''^^«^'^^ 
According  to  the  agricultural  report,  the  number  of 
acres  in  it  is  only  438,977*     According  to  the  re- 
turns respecting  the  poor-rates,  476,170;  and,  ac- 
cording to  Dr  Beeke,  469,500. 

The  chalk  stratum  crosses  quite  through  tfaeStraU. 
whole  of  this  county,  but  it  is  only  in  the  western 
part  9f  it  that  it  is  so  elevated  as  to  possess  the  name 
and  character  of  Downs,  and  to  be  chiefly  used  as 
a  sheep-walk.  The  Thames,  entering  the  chalk- 
hills  at  Streatley,  crosses  them  obliquely  from  thence 
onwards,  leaving  their  more  elevated  part  on  the 
north  of  the  river  in  Oxfordshire  and  Buckingham- 
shire, so  that  the  eastern  part  of  that  stratum  in 
Berkshire,  is  sufficiently  covered  with  soil  to  be 
used  in  tillage«husbandrv.  To  the  south  of  the  ele- 
vated part  of  the  chalk  ridge  is  a  vale,  which,  be- 
ginning about  the  middle  of  Wiltshire,  continues  al- 
most in  a  straight  line  from  thence  to  the  Eastern  Sea, 
having  in  it  the  Channel  of  the  Kennet,  from  Hun- 
gerford almost  to  Reading,  and  that  of  the  Thames 
from  Bray  in  Berkshire  to  the  sea.     Besides  the 

freat  chalk  stratum  of  the  kingdom^  which  crosses 
lerkshire,  tliere  is  a  line  of  moderately  elevated 
hilb,  which  extend  from  Oxford  to  Farringdon.  The 
substratum  of  this  line  is,  for  the  most  part,  calca- 
reous stone,  of  various  degrees  of  hardness ;  being 
part  of  the  same  stratum,  which,  with  a  few  inter- 
ruptions, crosses  the  kingdom  in  a  north-eastern 
direction,  from  the  west  of  Dorsetshire,  nearly  pa- 
rallel to  the  great  line  of  chalk,  and  a  few  miles  dis- 
tant from  it.  Gently  descending  from  this  elevat- 
ed line  of  country,  is  the  vale  of  Berkshire,  which 
crosses  the  country  from  the  parish  of  Shirenhani 
on  the  west,  to  Cholsey  on  the  eastern  boundary* 
Next  to  this  vale  on  the  south  are  the  chalk-hills 
already  mentioned.  The  natural  divisions  of  theNMnrat 
county,  which  are  as  follows,  are  strongly  marked,  as  Difbioiit. 
might  appear  from  our  account  of  iu  surface :  1  • 
The  vale,  as  it  is  emphatically  termed,  or  the  vale  of 
Berkshire,  or  the  White-horse  Vale,  which,  crossing 
the  country  from  Shirenham  to  Cholsey,  is  bounded 
on  one  side  by  the  Thames,  and  on  the  other  by  the 
White-horse  bills,  a  continuation  of  tbe  Chiltren  range. 
2.  The  Chalkv-hills,  which  run  pearly  through  the 
centre  of  tbe  lower  part  pf  the  county.  3.  The  vale 
of  Kennet ;  and,  4,  llie  forest,  which  nearly  occupies 
the  whole  of  tli^  eastern  part,  commencing  on  the 
east  of  the  Loddon,  and  extending  the  breadth  of 
the  county  to  Windsor. 

The  prevalent  soils  in  this  county  are  light  andSoiU. 
calcareous ;  the  soil  of  the  vale  of  Berkshire  is  a 
gray  calcareous  loam,  probably  of  more  tenacity 
than  any  other  soil  in  the  county ;  it  is  evidently 
foriQcd  by  vegetable  earth  and  chalk ;  of  course  easi- 
ly cultivated  at  all  seasons,  and  very  productive. 
On  the  sides  of  the  vale  of  Kennet  is,  for  tlie  most 
part,  a  reddish  earth,  more  or  less  mingled  with 
dialk  and  flints;  in  the  vale  itself,  the  prevailing 
soil  is  gravel,  but  with  some  very  fertile  corn-land, 
or  d^ep  ioaroi  easily  cultivated.  The  whole  course 
of  the  river  Kennet  is  through  a  bed  gf  peat,  from  . 
Hungerford  to  Reading.  The  mode  and  cause  of  the 
formation  of  this  peat  are  very  evident.    In  the  towix 
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diuuite. 


Riven* 


Berkshire,  of  Reading,  the  Kennet  passes  between  two  hiHt ; 
and  it  would  appear,  that  formerly  the  channel  be* 
tween  them  could  not  have  been  sufficiently  low  to 
carry  the  waters  off,  and  prevent  them  from  forming 
a  morass  in  its  whole  extent,  for  about  25  miles  above 
this  obstruction.  To  the  south  of  this  river,  near 
Hungerford,  a  tract  of  poor  gravel  and  clay  com- 
mences ;  at  first,  for  several  miles  it  is  very  narrow ; 
but  in  the  eastern  part  of  the  county  it  becomes 
very  wide.  It  is  everywhere  ferruginous,  and  in 
most  places  very  barren.  The  southern  boundary  of 
the  county  everywhere  passes  through  this  line 
of  coarse  land.  In  the  forest  division  there  is  gravel, 
clay,  and  loam ;  the  last  in  the  centre,  and  the  two 
former  in  the  southern  parts;  the  substratum  of 
nearly  the  whole  of  Berkshire  is  calcareous. 

The  climate  of  this  county  is  mild  and  dry,  ex- 
•cept  on  the  elevated  line  of  chalk,  where  it  is  rather 
€old  and  piercing.  We  are  not  aware  of  any  me- 
teorological observations  that  have  been  made  m  the 
county. 

The  prmcipal  rivers  are  the  Thames,  the  Kennet, 
the  Loadon,  the  Ock,  the  Lambourn,  and  the  Au- 
born.     The  Thames  enters  this  county  about  a  mile 
south  from  Lccklade,  and  forms  its  boundary  dur- 
ing a  course  of  more  than  100  miles;  in  its  pro- 
gress watering  the  towns  of  Abingdon,  Wallingford, 
Reading,  Maidenhead,  and  Windsor,  besides  seve- 
ral villages ;  it  is  navigable  as  high  as  St  John's 
Bridge,    near  Lecklade. '    In  its    course   through 
Berkshire,  it   produces   pike,    trout,    and   various 
other*  common  fish,  besides  carp  and  tench,  which 
are  supposed  to  be  brought  thither  by  floods.   '  The 
Kennet,  having  divided  this  county  from  Wiltshhre 
for  about  two  miles,  enters  it  at  Hungerford.     At 
Newbury,  where  it  is  joined  by  the  Lambourn,  it 
becomes  navigable,  and  flowing  thence  through  rich 
meadows  to  Reading,  it  there  unites  with  the  Thames. 
Its  course  through  Berkshire  is  nearly  thirty  miles. 
The  trout  of  this  river  have  long  been  celebrated  for 
their  size  and  flavour ;  it  produces  also  pike,'  perch, 
eelsy  cray-fish,  chub,  roach,  and  dace.  The  river  Lod- 
don,  which  rises  near  Aldershot  in  Hampshire,  be- 
comes a  boundary  between  that  county  and  Berk- 
shire at  Blackwater.     Afler  continuing  so  for  eight 
miles,  it  enters  Berkshire  at  Swallowfield,  and  falls 
into  the  Thames  near  Wargrave ;  its  course  in  the 
county  being  about  twelve  miles.     The  Ock,  which 
rises  near  Uffington,  fiills  into  the  Thames  at  Abing- 
don ;  its  pike  are  remarkably  fine.  The  Aubom  rises 
in  Berkshire,  but  afterwards  becomes  a  boundary  be- 
tween it  and  Hampshire ;  beyond  Hede-end,  it  again 
enters  the  county,  and  falls  into  the  Kennet  a  little 
below  Wasing ;  its  whole  course  is  about  seventeen 
miles.    The  Lambourn  rises  among  the  hills  in  the 
vicinity  of  the  town  of  the  same'  name,  and,  as  has 
been  already  mentioned,  falls  into  the  Kennet  near 
Newbury. 

The  Wiltshire  and  Berkshire  canal  commences 
on  the  b^nks  of  the  Isis  near  Abingdon,  and, 
passing  through  Wantage,  Chippenham,  and  Mlelk- 
aham,  joins  Ae  canal  from  the  Kennet  to  the 
Avon,  at  Trowbridge.  From  this  canal,  collate- 
ral cuts  are  made  to  Wantage,  Calne,  and  Chippen- 
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ham.  The  Kennet  and  Avon  canal  b^ns  a  IRtfe  BMAftc 
above  Newbury,  and  runs  parallel  with  the  Kennet  ^"^^^^ 
to  Kintbury,  where  it  crosses  the  river  twice.  It 
afterwards  crosses  it  in  three  other  places  during  its 
course  to  the  head  of  the  river.  From  Croft'on  to 
Barbage  it  goes  through  a  tunnel  2|-  miles  long. 
After  crossing  the  Avon  thrice,  it  proceeds  by  the 
side  of  it  till  the  junction  with  it  is  completed.  Tfae 
entire  length,  from  Newbury  to  Bath,  is  60  miles ; 
with  176  feet  rise,  and  S69  feet  fUl. 

This  county  does  not  produce  many  rare  plants ;  Botvry. 
among  those  which  occur  the  least 'frequently  are 
Myrica  gale,  sweet  willow,  Dutch  mjrrtle;  Mond- 
iropa  hypopUhtfSj  bird*s-nest;  Asarum  Europceum^ 
asarabacca,  found  by  Dr  Abbot  in  the  beech-wood 
between  Henley  and  Maidenhead;  AnHrrhrmm 
monspessulanunif  growing  abundantly  on  the  chalky 
banks  of  Henley  hill ;  and  Lycopodium  sdagd^ 
and  L.  intmdatumy  fir  club-moss,  and  marsh  dub- 
moss,  in  a  bog  on  Upton  Common.  The  prb-Kewboi^ 
bable  origin  of  the  peat  found  in  the  Vale  of  Ken-  ^^^ 
net  has  already  been  noticed  in  our  account  of 
that  river.  It  is  found  on  both  sides  of  the  Ken- 
net for  several  miles  above  and  below  the  town 
of  Newbury.  The  stratum  lies  at  various  depths 
below  the  surfiice  of  the  ground,  and  varies  in 
thickness  from  1  to  8  or  10  feet ;  gravel  is  usually 
found  underneath  it.  Horns,  heads,  and  bones  6f  va- 
rious animals,  have  been  found  in  it.  According  to 
the  analysis  of  Sir  H.  Davy,  it  consists  of 
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The  mineralogy  of  Berkshire  presents  very  little 
that  is  interesting.  Oyster-shells  are  found  in  the 
sand  strata  near  Reading  ;  and  in  one  place  in  the 
vicinity^of  that  town,  a  stratum  of  fuller's  earth. 

Landed  property  is  very  much  divided  in  this  Landed 
county;  the  largest  estate  not  exceeding  L.  10,000  i*niMr^ 
per  annum  f  and  very  few  amounting  to  L.5000. 
Property  is  least  divided  in  the  lower  part  of  Berk- 
shire. By  far  the  greatest  portion  of  the  land  is 
freehold.  Leases  on  lives,  and  leases  renewable  evety 
seven  years,  are  not  unfrequent.  A  few  estates  ar^ 
held  by  leases  of  .1000  years.  The  farms  are  very 
various  in  respect  to  size ;  but  in  general  they  are 
small.  According  to  Dr  Beeke,  on  the  supposition 
that  there  are  469,500  acres  in  (he  county,  they  axte 
distributed  in  the  following  manner : — 


Arable  land,  about       • 
Meadows  and  dairy  land 
Sheep  walks        ... 
Other  dry  pastures,  parks,  &c. 
Wastes,  chiefly  barren  heaths 
Woods,  copses,  ftc. 
Space  occupied  by  buildings, 
fences,  wood,  rivers^  &c. 


«55,00a 
TS.OOa 
«5,000 
80,000 
S0,00O 
80,000' 

«7,500: 

469,500^ 


Sheep. 


Uogb 


Africnltore. 
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From  this  itatement  it  will  be  teen,  that  a  lam 
proportion  of  the  land  in  Berkshire  u  under  the 
^'ull^L^  {4ough.  Wheat  and  barley  are  very  extensively  cul* 
araUeiMM.^^^^^  and  are  produced  of  the  very  best  quality. 
The  flou^  which  comes  to  the  London  market  from 
Reading  and  its  vicinity  is  deemed  little  if  at  all  in* 
ferior  to  that  nrhich  is  produced  from  the  wheats  of 
Essex  and  Kent ;  between  20,000  and  30,000  sacks 
are  sent  annually  to  the  metropoliy*  The  malt  of 
Berkshire,  particularly  that  made  at  Reading,  New- 
bur}",  and  Wallingford,  is  equally  celebrated  for  its 
goodness ;  it  is  principally  sent  to  London  and  Bris* 
tol.  At  Walhftgford  alone,  upwards  of  120,000 
busiiels  are  made  annually*  On  the  grass  lands  in  tlie 
vale  of  White-horse,  are  many  good  dairy  farms,  on 
some  of  which  peculiarly  rich  cheeses  are  made. 

The  Berkshire  breed  of  sheep  are  very  similar  in 
siae,  form,  and  qualities,  to  the  breed  of  Dorsetshire 
and  Wiltshire.  Besides  this  native  breed,  there  are 
kept  on  the  sheep  farms  the  Wiluhire,  Dorset,  South 
Down,  and  a  few  of  the  Bagshot-heath  breed.  The 
whole  produce  of  wool  in  this  county  is  estimated 
at  4150  packs.  The  swine  of  Berkshire  have  long 
been  noted  for  the  smallness  of  their  bone  and  their 
disposition  to  fatten  quickly.  They  are  now  com- 
mon in  most  parts  of  the  kingdom,  and  are  ^^erally 
preferred  at  the  distilleries,  being  good  either  for 
pork  or  bacon. 

The  agriculture  of  this  county  presents  nothing 
else  peculiar  or  deserving  of  notice,  except  the  New- 
bury peat,  which,  when  burnt,  affords  an  excellent 
manure,  and  is  very  extensively  used  as  such,  not 
only  in  this  but  in  the  neighbouring  counties. 

The  south  and  east  sides  of  Berkshire  liave  a 
large  proportion  of  woodland;  the  most  common 
kind  of  wood  is  hazel,  occasionally  mixed  with. oak, 
beech,  ash,  and  alder.  The  chief  quantity  of  timber  is 
at  the  eastern  extremity  of  the  county,  in  and  about 
Windsor  forest,  in  the  Vale  of  Kennet,  and  by  the 
banks  of  the  Thames.  Windsor  forest  was  formerly 
of  much  greater  extent  than  it  is  at  present.  Ac- 
cording to  Norden's  map  of  it,  taken  in  the  year 
1607,  its  circuit  was  771  miles,  exclusively  of  that 
part  of  it  which  extended  into  Buckinghamshire. 
The  present  circuit  of  it,  according  to  Rocque's 
map,  is  about  56  miles ;  but  it  will  probably  be  soon 
asuch  lessened,  in  consequence  of  die  act  of  Parlia- 
ment hitely  passed,  by  which  comipissioners  are  ap- 
pointed to  dispose  of  parts  of  it  to  the  proprietors  of 
neighbonring  lands.  Windsor  great  and  little  parks 
are  in  the  forest.  The  former  is  embellished  with 
some  rich  forest  scenery.  In  it  his  Majesty  had  two 
large  fiirms,  one  of  which  was  conducted  on  the 
Norfolk,  and  the  other  on  the  Flemish  system  of 
husbandry.  On  the  south««astside  of  Windsor  little 
park  was  formerly  a  venerable  tree,  immortalized 
by  Shakespeare,  and  since  known  by  the  appeUation 
of  Heme's  Oak. 
^9tndtf  Berkshire  was  formerly^one  of  the  principal  seats 
of  the  clothing-manufacture,  which  flourished  parti- 
cularly in  the  towns  of  Abingdon,  Newbury,  and 
Reading.  In  the  middle  of  the  seventeenth  century, 
this  manufacture  was  carried  on  to  a  considerable 
extent ;  but  it  declined  soon  afterwards,  and  for  se- 
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md  years  has  been  wholly  discontinued.  In  the  Berkshire, 
vicinity  of  Newbury  there  is  a  large  paper-mill ;  and  ^"^^V^^ 
in  the  town  itself,  a  small  manufactory  of  serge. 
There  is  another  paper-mill  at  Bagnor ;  a  manufac- 
ture of  sacking  at  Abingdon,  and  a  few  other  trifling 
manufactures  in  other  parts  of  the  county.  .The 
only  one,  however,  which  deserves  particular  notice,, 
is  the  copper  manufacture  at  the  Temple  Mills^  in 
the  parish  of  Bishara.  In  the  early  part  of  the  last 
century,  when  they  were  employed  for  making  brass 
and  copper  pans  and  kettles,  they  were  known  by 
the  name  of  Bisham  Abbey  Battery  Works.  The 
manufiM:tures  now  carried  on  at  these  mills  are 
confined  to  the  rolling  of  copper  sheets,  for  various 
purposes ;  the  rolling  of  copper  bolts,  for  the  navy 
an(d  merchant  service,  and  the  hammering  out  cop- 
per pans  and  bottoms  for  distiUeries.  During  full 
employment,  from  600  to  1000  tons  of  copper  are 
,  manu&ctured  here.  These  mills  are  said  to  be  the 
most  powerful  and  complete  in  the  kingdom. 

There  are  many  very  great  markets  in  Berkshire ;  Msrkets 
Abingdon,  Reading,  Newbury,  Wallingford,  and 
Windsor,  have  great  corn-markets.  Usley  is  cele* 
brated  for  its  sheep-market,  which  is  supposed  to  be 
the  krgest  county  market  in  England ;  it  commences 
on  the  Wednesday  in  the  Easter  week,  and  continues 
to  be  held  every  alternate  Wednesday  till  Midsum- 
mer ;  20,000  sheep  have  been  sometimes  sold  in  one 
da^ ;  the  annual  average  is  upwards  of  250,000,  com- 
prising lambs.  Oakingbam  market  is  remarkable 
for  its  abundant  supply  of  poultry,  which  is  princi- 
pally bought  for  the  supply  of  the  metropolis.  At 
Farringdon  is  the  principal  market  for  bacon  and 
hams;  4000  swine  are  said  to  be  slaughtered  an- 
nually here,  between  November  and  April,  for  the 
supply  of  London  and  Oxford. 

Berkshire  affords  many  specimens  of  Saxon  ar-  Arefailsc^ 
chitecture,  the  most  remarkable  of  which  are  Aving-  tore, 
ton  Church,  and  the  Nave  of  Windsor  Church ;  the 
churches  of  Uffington,  Englefield,  and  Farringdon, 
and  the  Chapel  at  Little  Farringdon,  exhibit  some 
striking  specimens  of  the  early  Gothic.  One  of  the 
most  complete  and  splendid  specimens  of  the  later 
style  of  Gothic  architecture,  is  St  George's  Chapel 
at  Windsor. 

In  the  year  177^,  the  poor-rates  of  this  county  Poor-mte^ 
amounted  to  the  sum  of  L.  39,933,  9s.  3d. ;  in  the 
year  1783>  they  had  increased  to  L.  4^,866, 10s.  8d. ; 
and  in  the  year  1803,  to  L.  96,860,  19s.  10^.:  in 
this  year  the  rate  was  at  4s.  lid.  in  the  pound.  Of 
the  sum  thus  collected,  L.  82,604  was  expended  in 
the  maintenance  of  the  poor ;  there  were  relieved, 
in  and  out  of  workhouses ,  22,^88  poor  people,  at 
the  rate  of  L.3,  12s.  lOd.  annually,  for  each  person 
relieved.  The  number  relieved  m  the  workhouses 
was  1169,  at  the  rate  of  L.  12,  68.  a^d.  per  head; 
the  number  relieved  at  their  own  houses  was  21,419, 
at  the  rate  of  L.  3,  2s.  lO^d.  per  head.  The  total 
money  raised  by  rates  was  17s.  9d.  per  head,  on  the 
population  at  that  time.  Twenty-one  persons  in  a 
hundred  were  relieved.  There  were  47  Friendly 
Societiei,  containing  2843  members ;  and  there  were 
306  children  in  the  Schools  of  Industry.  By  the 
last  r^um  to  Parliament,  192  parishes  in  Berkshire 
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Berk&liire  (31  not  having  made  any  return)  paid,  in  the  year 
H  ending  the  21st  of  March  1815,  L.  IS5J10,  Os.  4^. 
for  poor's-ratesy  and  other  parochial  rates. 

Popolatioti.  '^^  population  of  tliis  county,  at  the  time  of  the 
♦'  Norman  survey,  amounted  to  between  40,600  and 
50,000.  In  the  year  1700,  it  was  estimated  at 
75,000.  The  number  of  inhabited  houses,  in  1800, 
was  20,573,  of  uninhabited  houses  622,  and  of  in- 
habitants 10P,2I5.  Of  these  52,821  were  males, 
and  56,394  females  ;  38,155  were  chiefly  employed 
in  agriculture,  and  1 6,921  in  trades,  manufactures,  or 
handicraft.  In  1811,  the  number  of  inhabited  houses 
was  22,104;  of  families  inhabiting  them,  24,051  ; 
houses  building,  129;  uninhabited,  563;  families 
employed  in  agriculture  13,409,  on  land,  the  annual 
rent  of  which  was  L.  407)186;  families  employed  in 
manufactures  and  trade  7584,  the  amount  of  their 
annual  profits  being  L.  272,582 ;  families  not  in- 
cluded under  these  two  heads  4058 ;  males  57i360 
and  females  60,917'.  Total  population  118,277.  The 
number  of  people  to  a  square  mile  was  744 ;  the 
annual  proportions  of  baptif»ms  were  one  to  34  per- 
sons; of  burials^  one  to  53;  and  of  marriages,  one 

to  144. 

During  the  civil  war  in  the  seventeenth  century, 
this  county  was  frequently  the  scene  of  action  be- 
tween the  contending  parties.  In  Septepibcr  l643, 
the  first  battle  of  Newbury  was  fought,  in  which  the 
celebrated  Lord  Falkland  lost  his  life.  In  October 
1644,  a  second  battle  was  fought  near  Newbury ;  in 
each  of  them,  both  parties  claimed  the  victory. — See 
Mavor*8  Agricultural  Report  of  Berkshire  ;  Beauties 
of  England  and  IVales^  Vol.  I. ;  Ly son's  Magna  Bri^ 
fannia  g  Smith's  Map  of  the  Strata  ofEnghnd,  and 
Memoir.  (c.) 

BERTHOUD  (Ferdinand),  Chronometer-maker 
to  the  French  Admiralty,  member  of  the  Institute  of 
Ft-ance,  and  of  the  Legion  of  Honour,  was  bom 
in  the  county  of  Neufchatel  in  1727*  His  father's 
profession  was  that  of  architect,  and  the  son  was  in- 
tended to  be  bred  to  the  church,  but,  having  shown 
a  taste  for  clock-work,  an  experienced  workman  in 
that  art  was  got  to  instruct  him  in .  its  principles, 
and  youn^  Berthoud  was  afterwards  sent  to  Paris  to 
improve  m  the  knowledge  and  practice  of  the  art 
he  had  thus  commenced.  He  settled  in  Paris  in 
1745,  and  applied  himself  to  the  making  of  chrono- 
meters, an  art  which  was  then  in  its  infancy.  A 
chronometer  is  an  accurately  made  watch,  whose 
chief  peculiarity  consists  in  a  piece  of  mechanism 
intended  to  render  the  number  of  vibrations  of  the 
balance  equal  in  equal  times,  at  all  the  degrees  of 
temperature  to  which  the  instrument  is  exposed ;  and 
the  chronometer  being  a  portable  instrument,  which 
can  be  used  on  ship-board,  is  by  this  mechanism 
made  to  move  at  a  constant  rate; — say  at  the  rate  of 
mean  solar  time,  so  that  it  shows  what  hour  it  is  at 
the  meridian  of  Greenwich,  if  the  chronometer,  at 
the  commencement  of  the  voyage,  was  set  to  Green- 
wich time,  whikt  the  observation  of  the  height  of 
the  sun  or  of  a  star  gives  the  hour,  angle,  and  the 
liour  at  the  plbce  where  the  ship  is :  the  difference 
between  these  two  times  is  the  longitude  of  the 
ship.  Fleurieu  and  Borda,  by  order  of  the  French 
Government,  made  a  voyage  from  La  Rochelie  to 
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the  West  Indies  and  Newfoundland,  for  the  pur- 
pose of  trying  the  chronometers  of  Ferdinand  Ber* 
thoud,  and  found  that  they  eave  the  longitude  with 
only  a  quarter  of  a  degree  oflongitude  of  error,  after 
a  cruize  of  six  weeks.  Satisfactory  results  were  also 
obtained  from  his  chronometers  in  the  expedition 
of  Verdun,  Borda,  and  Pingr#,  which  was  appointed 
to  try  them,  together  with  Uiose  of  Le  Roy*  An  ac« 
count  of  this  expedition  is  published. 

Sully,  an  English  watch-maker  establprii^^  in  ^^ 
ris,  was  the  first  who,  in  that  city,  attempted  tbe 
construction  of  chronometers  for  finding  the  longii* 
tude;  this  he  did  in  1724.  In  1736,  the  chroDome-' 
ters  of  the  English  artist,  Harrison,  were  tried  al 
sea.  In  France  there  were  no  chronometer-makeit 
of  note,  from  the  first  attempts  of  Sully,  till  Pierre 
le  Roy  and  Ferdinand  Berthoud,  betweej^  wbeoi 
there  was  some  discussion  about  the  priority  of  their 
discoveries  and  improvements.  Ferdinand  Berthoud's 
chronometers  were  long  the  most  esteemed  of  any 
in  France.  Louis  I^rthoud,  the  nephew  and  suc- 
cessor of  Ferdinand,  has  improved  upon  the  ma- 
chines of  his  uncle,  and  has  made  thein  generally 
of  a  smaller  size,  so  as  to  become  more  portable. 
And  many  farther  improvements  have  been  made  by 
the  English  chronometer-makers. 

Ferdmand  Berthoud  was  regular  in  his  habits  of 
life ;  he  retained  the  use  of  his  faculties  to  the  last ; 
and  died,  of  hydrythop&x,  at  his  country-bouse,  ia 
the  Valfey  of  Montmorency,  in  1B07,  having  attain- 
ed the  age  of  80.  The  principal  published  works 
of  Ferdinand  Berthoud  are,  Essai  stir  ^HorU^erie^ 
1786.  2  vols,  in  4to ;  two  Tracts  on  Chronometers^ 
t77S ;  De  ha  Mesure  du  Temps,  1787>  in  4la;  Les 
Longitudes  par  ia  Mesure  du  Temps^  1775,  in  4to<; 
a  Tract  on  Chronometers^  1782,  in  4to ;  Histoirede 
la  Mesure  du  Temps  par  les  Horloges,  1802,  2  vols, 
in  4to ;  PArt  de  conduire  et  de  rSgler  les  Penduksy  et 
les  Montres,  176O,  in  12mo.  In  this  tract  directions 
are  given  for  regulating  clocks  and  wat€:he6  suited 
to  general  readers;  it  haa  gone  through  several  edi- 
tions. (T.) 

BERWICKSHIRE,  a  county  in  the  soath*eastSitaaij«i. 
of  Scotland,  bounded  by  East-Lothian  on  the  norths 
the  German  Ocean  on  the  east,  Mid-Lotbtan-  on  the 
north-west,  Roxburghshire  on  the  west  and  aou^ 
west,  and  by  the  Tweed,  which  separates  it  at  first 
fVom  Roxburghshire,  and  afterwards  from  England, 
and  by  the  township  of  Berwick  on  the  south  and 
south-east;  is  situated  in  the  56th  degree  of  north  lati- 
tude, its  centrah  parts  two  degrees  west  fWKn  Lon- 
don ;  and  contains  446  square  miles  or  285,440  acres,  EateoL 
of  which  more  than  a^  third  is  cultivated,  09  fit  for  cul- 
tivation. 

It  has  usually  been  described  as  consisting  of  l>ivisioBs, 
three  great  divisions,  Lammermoor,  Lauderdale,  and 
Uie  Merse,  of  which  the  boundarie»  are  by  no  means 
accurately  defined  (see  article  in  the  body  of  the 
work) ;  but  for  every  useful  purpose,  Lauderdale 
may  be  held  as  included  in  the  other  two  divisions, 
and  the  greater  part  of  it  as  belonging  to  Lammer- 
moor.   This  mountainous   district,  on   wbi^h  Ber-Lammer- 
wickshire  meets  with  East-Lothian,  commences  at  "mmmt. 
St  Abb's  Head  en  the  north-east  of  the  county,  and 
passes  into  Mid-Lothian  on  the  north-west.    That 
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Metitl         BETEL,  A  substance  compounded  of  different 
'^^"y^^  ingredients,  which   is  chewed  in  the  east  in  the 
same  way  as  tobacco  is  used  in  other  parts  of  the 
Its  onifer-  world,  but  to  much  greater  extent.     All  individuals, 
8iii  vtna-       without  exception  of  age  or  sex,  begin  at  an  early 
S™&Su  "  *8^  *®  accustom  themselves  to  betel,  and  it  gradual- 
ly becomes  an  article  of  such  necessity,  that  those 
acquainted  with  the  usages  of  the  eastern  ^  nations 
affirm,  they  would  more  readily  dispense  with  their 
ordinary  quantity  of  food  than  with  it.     Europeans 
also,  who  have   resided  long  in  Ceylon  or  India, 
contract  the  same  habit,  and  enjoy  chewing  of  betel 
equally  with  the  natives.     Betel,  or  pavon,  as  it  is 
denominated  in  Bengal,  consists  of  part  of  the  fruit 
of  the  areca  palm,  wrapped  in  the  leaves  of  a  kmd 
of  pepper  plant  called  betel,  smeared  with  a  little 
shell  lime ;  and  iu  name  betel-nut  is  thence  derived. 
Prom  whit  i^q  areca  palm  is  a  tree  growing  40  or  50  feet 
prodacvd.    ^-^^y^^  ^j^j^  ^  straight  round  stem  six  or  eight  inches 
in  diameter,  covered  with  a  smooth   ash-coloured 
bark,  marked  with  parallel  rings.     All  the  leaves, 
which  are  only  six  or  Bcven  in  number,  spring  from 
the  top ;  they  are  six  feet  long,  declining  downwards 
from  a 'stalk  of  considerable  length.     The  fruit  or 
.  nut  is  covered  with  a  green  shell  or  skin,  thin,  brit- 
tle, and  of  the  consistence  of  paper ;  it  is  of  an  oval 
shape,  the  size  of  a  small  egg,  and  resembles  a  nut- 
meg despoiled  of  its  husk.    When  ripe,  it  appears 
in  clusters  of  a  reddish  colour,  forming  a  beautiful 
contrast  with  the  vivid  green  of  its  leaves,  and  then 
falls  off  to  sow  itself  in  the  ground.    The  betel  plant 
is  a  species  of  vine,  bearing  a  leaf,  somewhat  resem- 
bling ivy  ;  it  is  called  Piper  betel  by  botanists,  and  is 
of  the  same  genus  as  the  Piper  nigrum  of  Linnsus. 
Its  culture,  which  is  carefully  attended  to,  is  ma- 
nageil  in  the  same  manner.     Poles  are  planted  in 
the  earth,  around  which  the  betel  twines  itself,  and 
as  it  runs  up,  the  poles  acquire  greater  height  also. 
It  is  k  creeping  plant,  seeking  support  fVom  stronger 
Tegetables,  but  it  is  said  not  to  be  destructive  of 
them,  like  some  other  plants  of  a  similar  nature. 
Particular  regard  is  paid  to  the  cultivation  of  areca 
and  betel  throughout  the  countries  of  which  they  are 
Datives,  as  we  shall  afterwards  explain.     Some  years 
ago,  it  was  found,  on  enumeration,  that  the  number 
of  trees,  probably  meaning  the  areca  only,  in  Prince 
of  Wales's  Island,  amounted  to  342,110.     The  lime 
used  with  the  nut  is  called  chunam,  and  is  obtained 
from  the  calcination  of  shells,  as  producing  the  finest 
kind.    But  the  fresh  nut  must  be  ayoided ;  it  then 
contains  a  white  viscous  matter,  insipid  to  the  taste, 
and  occasioning  delirium,  like  ebriety  from  wine, 
but  losing  this  property  when  dried  ;  and  it  fs  em- 
ployed either  boiled  or  rawv     The  latter  has  under- 
gone no  change ;  the  former  is  cut  in  slices,  boiled 
with  a  small  quantity  o£ terra  japonica,atid  then  dried.. 
Betel  is  compounded,  therefore,  of  these  three  sub- 
stances, with  some  additions  or  variations,  according 
to  the  Customs  of  the  place  wliere  consumed ;  such  as 
cardamoms,  and  coarse  pounded  tobacco,  by  persons 
of  more  depraved  taste.    The  union  of  the  three  in- 
gredients ia  supposed  to  correct  the  efFects  which 
each  would  produce  singly ;  the  nut  improves  the 
bitterness  of  the  leaf,  and  the  lime  prevents  any 
injury  to  the  stomach*    When  combined,  the  first 
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consequences  are  reddening  the  saliva,  givhig  a  BeieL 
bright  hue  to  the  lips ;  and,  in  progress  of  time,  ^^"V^*^ 
the  teeth  are  rendered  quite  black.  The  saliva, 
however,  will  not  be  tinged,  if  the  chunam  be  omit- 
ted ;  and  its  pernicious  operation  on  the  enamel  of 
the  teeth  may  be  averted,  by  rubbing  them  with  a 
preparation  whereby  they  are  coated  with  a  black 
substance  that  does  not  readily  yield  to  any  dentri- 
fice,  and  preserves  them  from  corrosion.  Its  medi-  its  Medii^ 
cinal  effects  are  the  dispelling  of  nausea,  exciting  an  md  FJeets- 
appetite,  and  strengthening  the  stomach.  It  pos- 
sesses nutritious  and  enlivening  qualities,  which  ren- 
der it  particularly  acceptable  to  its  consumers.  The 
terra  jnponica,  above  alluded  to,  is  not  a  universal 
ingredient ;  it  is  used  only  in  certain  countries,  and 
is  generally  supposed  to  be  a  preparation  from  the 
areca-nut  itself.  It  consists  of  two  varieties,  the  one 
very  astringent ;  the  other  less  so,  and  rather  sweet, 
which  is  preferred  by  the  betel-eaters.  To  obtain 
the  former,  the  nuts  are  taken  from  the  tree,  and 
boiled  some  hours  in  an  iron  vessel ;  they  are  thcM 
removed,  and  the  water  remaining  is  inspissated  by 
continual  boiling.  The  nuts  being  dried,  undergo  a 
second  boiling,  and,  having  been  taken  out,  the  wa- 
ter is  also  inspissated,  whereby  the  best  terra  japonic 
ca  is  obtained.  The  nuts  are  then  dried,  cut  in 
equal  halves,  and  sold.  Or  it  is  obtained  by  in- 
spissated decoctions  of  the  wood  of  the  keira  tree,, 
or  Mimosa  catechu.  A  great  quantity  of  this  sufa)- 
stance  is  made  in  the  Mysore,  and  some  of  infe- 
rior quality  in  Bengal.  Probably  it  is  something  of 
this  same  kind  that  is  prepared  iu  Sumatra,  under 
the  name  of  catacamber,  and  chewed  along  widi  be-  < 

tel  to  give  it  an  additional  flavour. 

Betel  is  not  only  used  as  an  article  of  luxu- 
ry, but  as  a  kind  of  ceremonial  which  regulates 
the  intercourse  of  the  more  pohshed  classes  of  the 
east.  When  any  person  of  consideration  waits  on 
another,  after  the  first  salutations,  betel  is  presented  rersmonial 
as  a  token  of  politeness :  to  omit  it,  on  the  one  part,  ^^  ^^^* 
would  be  considered  neglect,  and  its  rejection  would . 
be  judged  an  affront  on  the  other.  No  one  of  infe- 
rior rank  should  address  a  dignified  individual  without 
the  previous  precaution  of  chewing  betel;  two  people 
seldom  meet  without  exchanging  it ;  and  it  is  always 
offered  on  the  ceremonious  interviews  of  public  mis- 
sionaries. In  some  countries,  it  is  not  uncommon 
for  the  guest,  who  receives  the  betel  from  his  hast, 
to  pass  it  between  his  thumb  and  fore-finger,  and 
apply  his  own  chunam,  which  never  gives  offence ; 
and  is  thought  to  have  originated  in  guarding  a 
stranger  against  the  insidious  conveyance  of  poison, 
formerly  too  frequently  practised  in  destroying  per- 
sons who  were  obnoxious.  Philtres  or  amatoiy 
charms  are  still  conveyed  along  with  the  chunam, 
which  are  conceived  to  consist  of  some  powerful  sti^ 
mulant.  Mahometans  abstain  from  this  indulgence 
during  the  fast  of  Ramadan,  though  possibly  not  in- 
every  country,  as  it  would  be  too  great  a  privation ; 
and  the  use  of  it  is  so  inferwoven  with  the  existence 
of  the  natives  of  the  warmer  climates,  that  females  of 
Uie  higher  tanks  are  said  to  pass  their  lives  in  doing 
little  else  than  chewing  betel.  When  the  Cingalese 
retire  to  rest  at  night,  they  fill  their  moutha  with  it, 
and  retain  it  there  until  they  awake.    According  te 
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Knox,  who  passed  many  years  in  captivity  on  the  island 
of  Ceylon,  most  people  going  abroad  carry  a  small 
box  of  gold  or  silver,  containmg  the  ingredients  for 
compounding  betel ;  and  the  poor  keep  a  constant 
supply  about  ihcm  in  purses  of  coloured  straw,  se- 
curely  lodged  in  n  fold  of  their  garments.     The 
Btand  or  box  containing  it  is  often  the  subject  of 
elegant  workmanship ;  it  consists  of  silver,  gold,  or 
tortoiscshell,  and  forms  a  piece  of  ornamental  furni- 
ture In  die  houses  of  the  wealthy.     It  is  sufficiently 
valuable  to  constitute  a  present  between  sovereigns. 
Extensive  gardens  for  cultivating  betel  are  formed 
in  different  parts  of  India.    The  soil  most  favourable 
for  the  palm  is  a  black  mould  on  a  substratum  of 
limestone,  or  intermixed  with  calcareous  nodules. 
Here  it  is  planted  in  rows,  and  carefully  manured 
and  watered,  during  several  years.     It  begins  to 
bear  from  the  eighth  or  tenth  to  the  fifteenth  year» 
and  remains  in  perfection  for  thirty  years ;  soon  after 
which,  it  either  dies  or  is  cut  down.     Some,  how- 
ever, continue  producing  fruit  from  the  fiftieth  to  the 
aeventietli,  or  even  the  hundredth  year;  but  it  gra- 
dually declines  both  in  quantity  and  quality.     It  ap- 
pears that  a  very  fertile  tree  produces,  at  an  average, 
^57  nuts,  and  an  ordinary  one  600 ;  but  not  every- 
^vhere,  as  there  are  trees  affording  no  more  than  200. 
The  betel-leaf  is  either  cultivated  in  separate  gar- 
dens, where  a  red  stony  soil  on  the  side  of  a  rising 
ground  is  preferred,  and  plantains  or  bamboos  plant- 
ed along  with   the  vines,   which   are   arranged  in 
trenches,  to  support  them  as  they  grow ;  or  when  an 
areca  plantation  is  formed,  and  the  palms  are  fifteen 
years  old,  cuttings  of  the  vine  are  planted  near  the 
roots,  and  trained  up  to  the  trees.     In  twelve  or 
eighteen  months,  the  leaves  of  the  vine  are  fit  for 
sale,  and  in  three  years  they  are  full-sized  ;  but  in 
•another  year  they  die,  when  all  must  be  removed, 
•and  young  plants  immediately  substituted  for  them. 
'  We  do  not  know  whether  their  duration  is  never  lon- 
ger ;  but  in  the  southern  parts  of  Canara  in  India,  the 
gardens  require  renewal  every  four  years,  and  in 
•eighteen  or  twenty  the  soil  is  considered  to  be  ex- 
.faausted.    These  gardens  are  always  surrounded  by 
A  hedge ;   sometimes  the  cultivators  are  annoyed 
.with  d^e  .depredations  of  squirrels  and  elephants. 
The  crop  pf  the  areca. is  produced  during  three 
montbfi  {  and  the  npt  being  pulled,  is  cut  into  seven 
or  eight  pieces,  and  piled  up  in  a  ^heap ;  then  the 
same  quantity  of  it  and  t^rra  Japoniea,  together 
with  100  leaves  of  betel-leaf,  are  beat  together  with 
water,  and  the  juice  strained  into  a  pot.    This  js  mix- 
ed with  a  decoction  of  the  bark  ^of  the  Mimosa  In- 
dica  and  water,  and  the  nuts  from  the  whole  heap 
successively  boiled  in  it.    They  are  then  exposed 
to  be  dried  in  the  sun. 
Commerer.     Betel  is  a  very  considerable  article  of  traffic  in 
India  and  China;    and,  indeed,  throughout  Asia. 
In  the  British  settlements  of  Bombay,  Madras,  and 
Bengal,  the  value  of  the  imports  amounted  in  a 
single  year  to  L.  138,836;  and,  if  the  quantities 
consumed  throughout  the  East  are  taken  into  view, 
.it  will  appear  surprising  hoir  they  can  be  obtained. 
But,  owing  to  the  constant  and  extensive  demand, 
0^^  plants .  aibi^ing  tjie  nece^sar^  jpgredients  are 
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and  subsisted  in  the  production   of  this  Eastern^ 

luxury.  (s,) 

BETTINELLI  (Xa vieb),  one  of  th&  most  cele- 
brated Italian  literati  of  the  eighteenth  century,  was 
born  at  Mantua,  the  18th  of  July  1718.      Alter 
studying  under  the  Jesuits  in  his  native  city  and  at 
Bologna,  he  entered  in  1736  upon  the  novidate  of 
this  society.     He  then  undertook  a  new  course  of 
study ;  and  afterwards  taught  the  belles-lettres,  from 
the  year  1739  to  1744,  at  Brescia,  where  the  Car- 
dinal Quirini,  Count  Mazzuchelli,  Count  Duranti, 
and  other  scholars,  formed  an  illustrious  academy. 
He  there  began  to  distinguish  himself  by  some  pieces 
of  poetry,  composed  as  scholastic  exercises.     Beusg 
sent  to  Bologna  to  pursue  his  divinity,  he  continued, 
at  the  same  time,  to  cultivate  his  poetical  talent, 
and  wrote  also,  for  the  theatre  of  the  college,  his 
tragedy  of  Jonathan,    The  number  of  learned  and 
literary  persons  collected  in  this  city  exceeded  by  far 
what  he  had  met  with  at  Brescia.    The  Institute^  re- 
cently founded  by  the  Count  Marsigli,  the  Clemen- 
tine Academy  of  Design,  the  School  of  the  astrono- 
mical poet  Manfredi,  the  growing  reputation  of  his 
ingenious  and  learned  pupils,  Zanotti,  Algarottl,  and 
others,  at  this  time  fixed  the  attention  of  the  literary 
world  on  Bologna.    It  was  in  the  midst  of  this  so- 
ciety, to  which  he  was  admitted,  that  Bettinelli  c<»m- 
pieted  his  education,  and  attained  the  age  of  thirty. 
He  went  in  1748  to  Venice,  where  be  became  Pro- 
fessor of  rhetoric     He  left  it  for  various  missions, 
and  leturned  to  it  again  often.    We  may  see  by  liis 
epistles  in  free  verse  (or  sciohi)^  that  he  was  connect^ 
ed  on  friendly  terms  with  all  that  this  city  and  state 
could  boast  most  illustrious.    He  was  destined  by 
the  Superiors  of  his  order  for  the  oratorical  depart- 
ment ;  but  the  weakness  of  his  chest  compelled  htip 
to  relinquish  it.  The  superintendence  of  the  college  of 
nobles  at  Parma  was  entrusted  to  him  in  1 75 1 ;  he  prin* 
cipally  directed  the  studies  of  poetry  and  history,  and 
the  entertainments  of  the  theatre.     He  remained 
here  eight  years,  but  not  without  visiting,  at  inter- 
vals, different  cities  of  Italy,  either  on  the  afiairs 
of  his  order,  or  for  pleasure,   or  for  health.     In 
1755,  he  undertook  a  longer  journey,  traversed  a 
part  of  Germany,  proceeded  as  far  as  Strasborg 
and  Nancy,  and  returned  by  way  of  Germany  into 
Italy ;  taking  with  hjm  two  young  princes,  sons 
or  nephews  of  the  Prince  of  Hohenloe,  who  had 
requested  him  to  take  charge  of  their  education. 
He  made  the  year  following  another  journey  into 
France,  along  with  the  eldest  of  these  two  young 
Princes,  and  lodged,  while  at  Paris,  at  the  College 
of  LouiSile-Grand.     It  was  during  this  excursion 
that  he  wrpte  the  famous  Letters  of  Firgil^  which 
were  publibhed  at  Venice  with  his  sciolti  verses,  and 
those  of  Frugoni  and  Algarotti.    llie  opinions,  and 
we  may  add  without  much  hesitation,  the  literary 
heresies,  maintained  in  these  letters  against  the  two 
great  luminaries  of  Italian  poetry,  and  particularly 
against  JDante,    created   him    many  enemies,  andf, 
what  was  still  more  unpleasant  to  him,  embroiled 
him  with  Algarotti.     Willing  to  know  something 
more  of  France  thao  Paris,  he  noad^  several  ^xcur« 
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llettinrlJi.  8jous  Into  Normandy  and  other  proTinces ;  he  went 
also  into  Lorraine,  to  the  court  of  King  Stanislaus ; 
from  thence  he  proceeded  to  Lyons,  and  from  thence 
to  Geneva.  Soon  after  his  arrival  he  went  to  visit 
Voltaire. .  This  celebrated  writer  sent  to  his  inn  an 
edition  of  bis  works,  upon  which  he  inscribed  this 
atanzft;  in  allusion  to  Bcttlnelli's  Letters  of  Virgil : 

Compatriote  de  Virgil*', 
£t  ton  secretaire  aajourdMmi, 
C*est  a  vons  d*ecrire  lom  iiii ; 
Vous  aves  lou  ame  et  &011  ttyte.  * 

From  Geneva,  where  he  consulted  Tronchin  the  phy- 
sician, Bettinelli  proceeded  to  Marseilles,  from  thence 
to  Nismes,  and  returned  by  Genoa  to  Italy  and  Par- 
ma, where  he  arrived  in  17^9*  The  same  year,  he 
took  a  journey  to  Venice,  and  afterwards  to  Verona, 
where  he  meant  to  settle.  He  resided  here  till 
1767.  Having  resumed  the  occupations  of  preach- 
ing and  teaching,  he,  according  to  the  Chevalier  Pin- 
demonti,  in  his  Poesie  campestriy  converted  the  youth 
to  God  in  the  church,  ana  to  good  taste  in  his  own 
house.  He  afterwards  lived  for  some  years  at  Mo- 
dena,  and  he  had  just  been  appointed  professor  of 
rhetoric  there,  when,  in  1773,  the  order  of  Jesuits 
was  abolished  in  Italy. 

He  then  returned  into  his  own  country,  where  he 
resumed  his  literary  labours  with  new  ardour.  He 
there  published  several  works,  and  regretting,  as  it 
appears,  that  he  had  written  so  much  in  his  life  with- 
out having  been  able,  till  then,  to  write  anything  to 
please  the  women  (perhaps  in  consec^ence  of  the  ha- 
bit which  he  wore),  he  determined  to  make  up  for 
lost  time,  by  publishing,  one  after  the  other,  his 
Correspondence  between  two  Ladies — ^his  liters  to 
Lesbia  on  Epigrams — ^his  Letters  on  the  Fine  Arts^^ 
and,  iastl) ,  his  Twenty-four  Letters  on  Lwe,  These 
he  published  in  1796,  when  the  war  raged*  in  all  parts 
of  Italy,  and  when  the  siege  laid  by  the  French  to 
Mantua  compelled  liim  to  leave  it.  He  retired  to 
Veroua,  and  there  formed  tlie  most  intimate  friend- 
ship with  the  Chevalier  Hippollito  Pindemonti,  not- 
withstanding the  disproportion  of  their  age.  In 
1797>  after  Mantua  had  surrendered,  he  returned 
there.  Though  nearly  eighty  years  old,  he  resumed 
bis  labours  and  his  customary  manner  of  life.  He 
began,  iu  1799»  &  complete  edition  of  his  works, 
which  was  iinished  at  Venice,  in  24  volumes  duode- 
cimo.  Arrived  at  the  age  of  ninety  years,  he  still 
retained  the  gaiety  and  vivacity  of  his  mind,  and 
died  the  1 3th  of  September  1808,  after  fifteen  days 
of  illness,  with  the  firmness  of  a  philosopher,  and 
the  sentiments  of  a  believer.  Without  giving  a  list 
of  all  his  works,  or  specifying  the  separate  editions, 
it  will  be  sufficient  to  refer  to  them  in  the  order 
in  which  they  are  placed  in  this  last  edition. 

1.  Ragionamenti  FilosqficifCon  Annotazioni.  These 
philosophical  discourses,  which  occupy  the  two  first 
volumes,  form  a  system  of  religious  morality,  in 
which  th^  author  endeavours  to  exhibit  man  under 
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all  his  relations,  and  in  all  stated,  following  the  or-  B*  ttio«>iii. 
der  of  the  sacred  writings,  and  treating,  first,  of  man 
as  created, — as  reasonable, — as  lord  of  the  other 
creatures, — and  in  all  the  different  states  of  solitude, 
society,  innocence,  error,  repentance,  &c.  He  only 
finished  ten  of  these  discourses.  The  notes  are 
themselves  little  philosophical  treatises, — On  Beau- 
ty in  general, — On  Beauty  o^  Expression, — On  Phy- 
siognomy, &c. 

2.  DeW  Entusiasmo  delle  Belle  Arli,  2  volumes, 
in  three  parts,  of  which  the  last  is  an  appendix  to 
the  two  others,  and  treats  of  the  history  of  enthu- 
siasm in  different  nations,  and  the  influence  which 
climates,  governments,  and  all  the  modifications  of 
society,  have  had  on  enthusiasm.  In  the  two  first 
parts,  the  author,  who  was  not  very  subject  to  cntliu- 
siasm,  sometimes  writes  a  little  obscurely  on  it,  be- 
comes turgid  when  he  endeavours  to  be  sublime, 
and  remains  a  stranger  to  the  warmth  which  he 
affects. 

3.  Dialogjd  d^Amore^  2  volumes.  The  object  of 
the  author  is  to  point  out  the  influence  which  the 
imagination,  vanity,  friendship,  marriage,  honour,, 
the  love  of  glory,  the  study  of  the  sciences,  and 
fashion,  have  on  the  passion  of  love  ;  and  afterwards 
to  trace  the  influence  which  it  exercises  on  the  pro- 
ductions of  the  arts  of  genius,  and  of  the  dramatic 
art  in  paVticular.  The  last  dialogue,  which  is  en- 
titled. On  Love  and  on  Petrarch^  is  followed  by  the 
Eulogy  of  Petrarch^  one  of  the  author's  best  pieces. 

4.  Risor^iniento  negli  Studj,  neUe  Arti  e  ne  Cos* 
tumi  dopo  tl  Mille,  3  volumes ;  a  work  regarded  in 
Italy  as  superficial,  but  which,  nevertheless,  contains 
some  enlightened  sentiments,  and  in  which  facts  are 
often  presented  under  a  philosophical  point  of  view, 
which  wants  neither  novelty  nor  justness. 

5.  Delie  Lettere  e  delle  Arti  Mantouane  :  Lettere 
el  Arti  Modenesi,  1  volume, — almost  entirely  filled 
with  anecdotes  of  literary  history,  tending  to  the 
glory  of  Mantua,  the  country  of  the  author. 

6.  Lettere  dieci  di  VirgUio  agli  Arcadi,  1  voh 
These  letters,  which  have  been  translated  into  French 
by  M.  de  Pommereul,  Paris,  1778,  are,  of  all  the 
works  of  Bettinelli,  that  which  has  made  the  most 
noise.     They  are  followed  in  this  volume  by  letters 

from  an  Englishman  to  a  Venetian^  which  treat  some- 
what vaguely  on  different  topics  of  literature. 

7.  Italian  Letters  from  a  Lady  to  her  Friend  on 
the  Fine  Arts,  and  Letters  from  a  Friefid^  copied 

from  the  Originals^  S  vols,  o^  which  the  letters  on  the 
fine  arts  occupy  only  the  first. 

8.  Poetry%  3  volumes,  containing  seven  small  poems, 
sixteen  epistles  in  easy  verse,  sonnets,  canzonets, 
&c.  Without  ever  showing  himself  a  great  poet, 
the  author  is  always  elegant  and  ingenious.  These 
three  volumes  are  preceded  by  a  well-written  dis-» 
course  on  Italian  poetry.  Several  of  the  episUea 
and  smaller  poems  are  seasoned  with  attic  salt« 
Such  is  tlie  poem  in  four  cantos  entitled,  Le  Rac-^ 
calte,  in  which  Bettinelli  very  happily  turns  into  xU 


»  I  >    » 


I  m  T»i"  .*    1  n   I  t  »       * 


^  <*  Fellow-countryman  of  Virgil,  and  at  present  his  secretary,  it  is  for  you  to  write  in  his  name  4  you 
possess  his  soul  and  his  style*" 

VOX..  IJ.   JPART  11^  K  n 
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Bettinda  dtcule  those  InBlpid  collections  of  verses,  wliich,  \^ 
Ilevk  ^"*  time,  appeared  on  every  occasion  in  Italy. 

y  aneer.  ^^  Tragedies,  2  vols.  These  tragedies  are  Xerxes, 
Jonathan,  Demetrius  Poliorcetes,  and  Rome  Deliver^ 
ed,  a  translation  from  Voltaire.  Prefixed  te  them 
are  some  letters  written  in  French,  and  a  dbcourse 
in  Italian,  on  the  Italian  tragedy.  Some  letters  on 
tragedy,  among  others  one  on  the  tragedies  of  Alfieri, 
follow ;  and  tlie  second  of  these  two  volumes  con- 
cludes with  an  eulogy  on  Father  Granelli,  a  Jesuit, 
a  preacher,  and  a  poet,  author  of  some  tragedies, 
which  are  in  much  esteem,,  particularly  for  the  ele- 
gance and  beauty  of  the  style. 

10.  Lettrea  Lesbia  Cidonia  sopra  gli  Epigrammi, 
S  vols,  consisting  of  twenty-five  letters,  intermixed 
with  epigrams,  madrigals,  and  other  light  pieces, 
translated  and  original. 

11.  Lastly,  an  Essai/  on  Eloquente,  to  which  are 
ft4ded,  some  letters^  discourses,  and  other  miscel- 
lanies. It  would  be  hazardous  to  pronounce  a  judg- 
ment on  so  great  a  diversity  of  productions,  the  au- 
thor of  which  has  so  lately  ceased  to  live  and  write. 
It  should  seem,  in  general,  that  he  is  distinguished 
more  for  wit  and  talent  than  for  warmth  and  genius ; 
that  his  writings  contain  literary  opinions  dictated 
by  a  taste  not  always  correct,  and  which,  having 
been  publicly  declared  early  in  life,  have  often  re- 
duced the  author  to  the  unpleasant  dilemma,  either 
of  retracting  or  of  persisting,  in  spite  of  his  better 
judgment,  in  what  he  must  have  perceived  to  be  the 
errors  of  his  youth ;  that  his  philosophy,  of  which 
the  morality  is  pure,  wantSj  when  it  aspires  to  meta- 
physical questions,  both  determinate  principles  and 
just  conclusions,  and  is  too  oflen  verbose  and  decla- 
matory ;  but  that,  though  his  ideas  are  not  always 
f  ntitled  to  praise,  his  style  is  so  almost  always ;  that 
having  been  to  blame,  according  to  the  Italian 
critics,  in  paying  too  little  respect  to  the  great  writ- 
ers of  the  fourteenth  century,  he  hcis  the  merit  of 
having  remained  constantly  attached  to  those  of  the 
sixteenth,  and  to  the  authors  who  were  his  contem- 
poraries, and  who  have  taken  him  for  their  guide ; 
and  also  of  having  defended  to  the  last,  both  by  his 
opinions  and  his  example,  the  finest  of  the  modern 
languages  against  the  corruption  which  threatens,  or 
rather  which  overwhelms  it  on  all  sides. — Sec  Bio* 
graphie  Universelle,  Tom.  IV.  (z.) 

BEYK ANEER  or  BICANERE,  a  principality  of 
Asia,  situate  in  the  north-west  of  Hindostan,  the 
precise  dimensions  and  limits  of  which  are  scarce- 
ly ascertained  by  modem  geographers.  It  extends 
Irom  about  S?^  40'  north  latitude  to  ^g""  45',  and 
from  7S^  icy  to  75°  15'  east  longitude;  and  its  su- 
perficial area  probably  amounts  to  about  17,000 
square  miles.  It  is  bounded  on  the  north  by  a  country 
occupied  by  the  Battles  or  people  of  Batneer ;  on  the 
east  by  the  territories  of  Hurriana  and  Shekhawuttee, 
in  the  province  of  Delhi ;  on  the. south-east  by  Jey- 
pour;  on  the  south-west  by  Jesselmere ;  and  on  the 
west  by  Bahawulpobr.  But  these  may  be  deemed 
obscure  limits,  for  the  countries  named  in  them  are 
scarcely  better  known  than  the  subject  of  this  ar- 
ticle. 

A  vast  proportion  of  the  soil  of  Beykaneer  is  a 
banrea  sandy  desert,  or  a  hard  flat  clay,  sounding  like 
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a  board  under  horses*  feet,  and  entirely  destitute  of  BrjUnnr. 
inhabitants,  water,  and  vegetation.  Many  miles  are  ^-^V^^^ 
occupied  in  hills  and  valleys  of  loose  heavy  sand ;  the 
former  from  20  feet  to  100  in  height,  shifting  their 
position  and  altering  their  shape  according  to  the  in- 
fluence of  the  wind ;  and,  during  the  heats  of  sum- 
mer, clouds  of  moving  sand  threaten  to  overwhelm 
the  traveller.  Sometimes  the  phenomenon  called 
mirage  is  exhibited  in  this  desert,  consisting  of  an 
optical  illusion,  whereby  a  spectator  believes  that 
he  beholds  a  lake  or  a  wide  river  well  defined  be- 
fore him,  reflecting  siu'rounding  objects,  while  there 
is  nothing  but  a  level  uninterrupted  surface  in 
view. 

Vegetation  is  exceedingly  scanty  throughout,  ex- 
cept in  a  few  patches,  which  are  skilfully  and  indus- 
triously cultivated ;  and  the  whole  country  seems  to 
depend  on  external  supplies  of  grain.  Nevertheless, 
in  the  midst  of  arid  tracts,  the  water-melon,  a  juicy 
fruity  grows  in  profusion,  attaining  the  remarkable 
size  of  three  or  four  feet  in  circumference,  from 
a  stalk  no  larger  than  that  of  the  common  melon. 
The  seeds  are  sown  by  the  natives,  and  also  grow 
wild,  but  it  is  difficult  to  account  for  such  an  en- 
largement of  size  with  so  little  moisture.  Water 
seems  to  be  obtained  only  at  an  hnmense  depth ; 
the  wells  at  Beykaneer  are  oflen  from  300  to  345 
feet  deep,  yet  not  above  three  feet  in  diameter ;  all 
are  linea  with  masonry ;  and  one  of  the  most  curi- 
ous objects  in  the  city  of  Beykaneer,  is  considered 
to  be  a  well  300  feet  deep,  and  15  or  20  in  diameter, 
worked  by  four  pair  of  oxen  drawing  as  many  buck- 
ets of  water.  The  water  is  always  brackish,  scanty, 
and  insalubrious,  and  this,  combined  with  the  nature 
of  the  soil,  principally  occasions  the  prevalent  steri- 
lity of  this  country. 

Tlie  wild  ass,  remarkable  for  its  speed  and  its  Animah. 
shyness,  is  found  here,  sometimes  solitary,  but  often- 
er  in  herds.  At  a  kind  of  shuffling  trot,  peculiar  to 
itself,  it  will  leave  the  best  horses  behind.  Ante- 
lopes are  seen  in  some  parts,  also  foxes,  smaller  than 
those  of  Britain,  and  the  desert  rat  is  in  great  num- 
bers, occasioning  serious  inconvenience  to  equestri- 
ans from  the  holes  it  makes  where  the  ground  is  suf- 
ficiently solid.  Of  domesticated  animals,  horses,  bul- 
locks, and  camels,  are  in  abundance  ;  the  last  kept  in 
great  herds  for  various  purposes.  The  horses  brought 
rrom  the  vicinity  of  the  Lacky  Junsle,  an  adjoin- 
ing district,  where  they  are  reared  on  excellent 
pasture  and  with  the  strictest  attention,  are  much 
prized.  But  the  original  breed  was  greatly  improved 
by  the  introduction  of  fine  Persian  horses,  brought 
hither  during  the  successive  invasions  of  Hindostan  by 
Nadir  Shah,  and  other  eastern  potentates.  At  pre- 
sent they  bear  very  high  prices,  some  of  them  bring- 
ing even  L.250  Sterling,  a  large  sum  in  a  poor 
country.  But  some  decrease  in  the  extent  and  qua- 
lity of  the  breed  has  lately  resulted  from  the  impo* 
litic  conduct  of  the  officers  of  the  Rajah  of  Bey- 
kaneer, by  whom  the  owners  are  compelled  to  sell 
them  at  an  undervalue.  When  purchased  thus,  the 
horses  are  sent  on  speculation  to  difierent  parts  of 
the  Indian  peninsula. 

We  are  little  acquainted  with  the  manners  and  Mmnets* 
customs  of  the  inhabitants  of  this  country,  otherwise 
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Beykaneer.  than  by  their  corre^ndence  with  thoie  of  the  nirni 
^"^  y  ^^'  tribes  disseminated  elsewhere  in  India.     Tlie  natives 
are  divided  into  two  principal  classes,  Rajpoots  and 
Jauts ;  the  former  the  rulers,  the  latter  the  mass  of 
the  people.    The  Jauts  are  of  small  stature,  black, 
ill-looking,  and  bear  strong  indications  of  poverty 
and  wretchedness ;  the  Rajpoots  are  stout  and  hand- 
some, with  Jewish  features,  of  haughty  manners,  an 
indolent  disposition,  and  greatly  addicted  to  intoxi- 
cation with  opium.     It  is  doubtful  whether  the  Raj- 
poots of  Beykaneer  entertain  those  elevated  and 
magnanimous  sentiments  so  peculiar  to  their  tribe, 
whether  they  are  animated  bv  that  high  sense  of  ho- 
nour and  impatience  of  indignity,  which,  united  to 
the  violence  of  their  passions,  lead  to  the  roost  ter- 
rible catastrophes.     When  a  man  of  rank  finds  him- 
self beset  by  an  enemy,  from  whom  he  has  no  chance 
of  escape,  he  inquires  whether,  by  surrender,  he  can 
preserve  the  honour  of  his  family ;  should  the  an- 
swer be  equivocal  or  unfavourable,  he  clothes  him- 
self in  yellow,  the  symbol  of  despair,  and  repairing 
along  with  his  nearest  relatives  to  tlie  apartments  of 
the  females,  the  whole  are  involved  in  promiscuous 
destruction ;  nor  is  it  uncommon,  on  such  occasions, 
for  the  women  themselves  to  commit  suicide.     The 
Rajpoot  then  rushes  furiously  against  his  enemies,  and 
though  he  should  be  successful  and  prevail  over  them, 
rather  than  survive  his  dire  calamity,  he  plunges  his 
sword  in  his  own  breast.  The  same  sense  of  dishonour 
induces  females  of  rank  to  deem  themselves  contami- 
nated by  the  gaze  of  any  man  but  their  most  intimate 
relatives ;  and  it  also  leads  them  to  ascend  the  funeral 
pile  of  their  husbands,  lest,  by  survivance,  they  should 
lose  the  consideration  of  the  world.  The  people  of  the 
East,  while  more  placid  and  resigned  to  fate,  are,  at 
the  same  time,  agitated  by  more  acute  and  ungovernT 
able  passions  than  the  inhabitants  of  the  Western 
World;     A  Mahometan  officer  of  high  rank,  who 
was  hard  pressed  by  a  victorious  enemy,  approach  - 
iog  the  place  where  his  wife  and   daughter  had 
sought  refuge  on  the  banks  of  a  river,  gave  the 
following  account  of  his  conduct ;  **  I  leapt  from 
my   horse,    and   seizing  each  by  a  hand,  rushed 
with  them  into  the  water  up  to  their  waists,  and  co- 
vered the  rest  of  their  persons  with  a  cloth :  I  drew 
my  sword  to  defend  them  with  my  life  from  further 
insult,  and,  happily  for  my  honour,  their  faces  were 
not  seen  by  the  eyes  of  a  stranger."     Of  late  the 
Rajpoots  of  Bevkaneer  have  been  accused  of  being 
cruel  and  treacnerous. 
Towus.  The  population  of  this  territory  is  altogether  un- 

certain ;  but,  from  the  scarcity  of  water,  it  is  pro- 
bably very  much  restricted.  The  inhabitants  are 
dispersed  in  towns  and  villages,  of  which  Bey« 
kaneer,  near  the  southern  frontier,  in  about  27^ 
55'  north  latitude,  the  capital,  and  Churoo,  on  the 
eastern  frontier,  are  the  chief.  '  Beykaneer,  sur- 
-  rounded  by  lofty  white  walls,  strengthened  with  nu- 
merous round  towers  crowned  by  battlements,  pre- 
sents the  imposing  picture  of  a  great  and  magnificent 
city  in  the  midst  of  a  wilderness.  But,  on  entering 
the  gates,  the  illusion  vanishes  ;  it  proves  to  consist, 
for  the  most  part,  of  huts  built  of  mud,  and  painted 
red.  Nevertheless,  there  are  some  high  houses,  se- 
veral temples,  apd  at  one  comer  a  lofty  and  fine 
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looikiDg  fbrtresa,  a  quarter  of  a  mfle  iitftiiure,  bnvi«  jfeykanccn 
roned  by  a  wall  SO  feet  high,  and  a  gooo  dry  ditch*  "^^^V"^^ 
The  interior  is  a  confused  assemblage  of  towers  and 
battlements,  overtopped  by  houses,  and  it  contains 
the  royal  palace,  a  curious  old  edifice.  Churoo,  in- 
dependent of  the  suburbs,  is  above  a  mile  and  a  half 
in  circuit,  ^and,  although  situate  among  8and-hUls> 
has  a  hanusome  appearance.  All  the  houses  havo 
terraces,  and  are  built  of  a  pure  white  limestone 
like  those  of  Beykaneer.  Villages  are  occasion* 
ally  seen  in  the  most  dismal  situations,  to  which 
their  miserable  aspect,  corresponds.  They  con- 
sist of  a  few  round  huts  of  straw,  with  low  walla 
and  conical  roofs  like  little  stacks  of  corn,  and 
surrounded  by  hedges  of  thorny  branches  stuck  in 
the  sand.  A  modem  traveller  speaks  thus,  in  de- 
scribing the  town  of  Pooggul :  "  If  I  could  present 
to  my  reader  the  foreground  of  high  sand-hills, — the 
village  of  straw  huts, — the  clay  wslls  of  the  little  fort 
going  to  ruins,  as  the  soil  which  supported  them  was 
blown  away  by  the  winds,  and  the  sea  of  sand  which 
formed  the  rest  of  the  prospect,  he  would  probably 
feul,  as  I  didi  a  sort  of  wonder  at  the  people  who 
could  reside  in  so  dismal  a  wilderness ;  and  of  hor- 
ror  at  the  life  to  which  they  seemed  to  be  condemn* 
ed."  The  city  of  Beykaneer  is  said  to  stand  ^19 
miles  north-west  of  Delhi,  but  its  real  position  ia 
south-west,  and  we  conceive  the  distance  to  be  not 
less  than  26O  or  280  miles.  Fortresses  are  not  ao 
common  in  this  territory  as  in  a  large  portion  ofL 
Hindostan,  owing  to  the  equality  of  the  surfiu:e* 

Scarcely  anything  definite  can  be  said  regarding 
the  occupation  and  pursuits  of  the  people  in  their 
trade  and  manufactures.    Cattle  of  an  inferior  breed»  ' 

and  horses,  are  the  only  exports ;  rice,  sugar,  opium^ 
and  indigo,  are  obtained  from  the  Punjaub ;  salt  from 
Samber ;  wheat  from  Jeypour ;  and  spices,  copper, 
and  coarse  cloth,  are  imported  from  Jesselmere. 

Beykaneer  is  governed  by  a  Raj^ah,  who  is  a  sove-  Govera- 
reign  and  independent  prince*  though  he  seems  for-  ^^^^ 
merly  to  have  been  tributary  to  the  monarch  of  Del- 
hi ;  and  even  acknowledged  the  supremacy  of  Bri- 
tain, when  Delhi  had  fallen  under  a  foreign  power. 
He  enjoys  an  absolute  sway  over  the  lives  and  pro- 
perty of  his  subjects,  and  maintains  considerable 
state  in  his  reception  of  strangers.  His  revenues  do 
not  exceed  Ij*50iOOO  per  annum ,  though  occasional- 
ly augmented  to  nearly  double  that  sum  by  vexatious 
imposts  on  merchandize  in  transitu^  Tlierefore,  those 
caravans  which  were  accustomed  to  take  the  route  of 
this  province  from  Surat  to  Tatta,  a  town  on  tlie  In* 
dus,  foUow  another  course,  in  order  to  avoid  such 
exactions.  The  resources  of  Beykaneer  are  thus 
very  small,  which  is  not  surprising,  considering  they 
are  derived  from  a  country  that  becomes  an  absolute 
desert  even  within  a  iew  jards  of  the  capital.  The 
Rajah's  forces  amount  to  10,000  men,  of  whom  2000 
are  cavalry,  and  he  hasS5  pieces  of  artillery ;  all  which 
troops  are  paid  by  assignment  of  land.  Soorut  Sing, 
the  reigning  Rajah,  having  profusely  dissipated  the 
treasure  accumulated  by  his  predec€6S<>r«,  became 
cruel  and  tyrannical.  Oppressive  exactions  to  relieve 
pressing  necessities  aliendted  the  regard  of  his  sub- 
jects, and  an  army  of  mercenaries  became  necessary 
to  preserve  his  authority.     He  was  suspected  of  poi- 
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Beykaneer  soniiiff  an  elder  brother,  and  undoubtedly  murdered     jah  to  purchase  peace  with  L.  25,000.     He  also  aid-  Beyl^ee 


phy. 


the  envoy  of  another  prince  passing  through  his  do- 
minions. Yet,  being  strict  in  his  external  devotions, 
and  religiously  abstaining  from  prohibited  food,  his 
people  have  admitted  him  to  the  character  of  sancti- 
ty. The  sovereign  of  Beykaneer  has  to  contend 
with  many  enemies,  who,  in  their  turn,  are  opposed 
by  the  most  powerful  obstacles.  Water  must  be  car- 
ried by  an  invading  army  ;  for  the  natives  either  poi- 
son the  wells,  fill  them  up,  or  cover  them  over  in 
such  a  manner  that  they  cannot  possibly  be  found ;  and, 
besides,  they  mix  arsenic  with  bread,  which  is  insi- 
diously disposed  of  in  the  hostile  camp.  Some  years 
ago,  George  Thomas,  a  celebrated  adventurer,  who 
raised  himself  to  the  government  of  a  neighbouring 
territory,  invaded  Beykaneer,  and  compelled  the  Ra- 


ed  the  Batties  in  expelling  him,  on  occasion  of  an 
incursion  he  had  made  into  their  country.  More  re- 
cently, a  war  having  commenced  between  the  Rajahs 
of  Joudpour  and  Jeypour  contending  for  the  hand  of 
an  eastern  Princess,  the  interference  of  Soorut  Sing 
excited  the  wrath  of  some  of  the  competitors  against 
himself.  Five  different  armies  invaded  Beykaneer  in 
1808,  when  the  Rajah  filled  up  all  the  n  ells  within 
ten  miles  of  the  walls  of  his  capital.  The  contest  was 
protracted  for  a  considerable  time,  but  we  are  unac- 
quainted with  its  issue. 

See  Franklin's  Memoirs  of  General   Thomas^ 

Scott's  Memoirs  of  Eradut  Khan — ^Franklin's  Tracts. 
— Elphinstone's  Account  of  CauhuL  (s.) 


BIBLIOGRAPHY. 


J.  HE  branch  of  knowledge  to  which  the  term  Biblio- 
graphy is  now  universally  applied,  would  certainly  be 
more  correctly  designated  by  the  wdk'd  Bibliology.  It 
was  originally  employed  to  denote  skill  in  the  perusing 
and  judging  of  ancient  Manuscripts  ;*  but  is,  at  pre- 
sent, appropriated  to  the  Knowledge  of  Books,  in  re- 
ference to  their  Constituent  parts,  their  Editions  and 
different  degrees  of  Rareness,  their  Subjects  and 
Classes. 

It  is  in  France,  Germany,  and  Italy,  that  this  spe- 
cies of  knowledge  has  been  most  largely  and  success- 
fully cultivated ;  for  though  it  will  appear  in  the  se- 
quel, that  Britain  has  produced  some  valuable  works 
in  this  department,  it  will  also  appear,  that  our  Bibli- 
ographical labours  have  been  greatly  surpassed  by 
the  Continental  Nations.  It  is  to  France,  in  particu- 
lar, that  we  are  indebted  for  the  most  popular  and 
useful  treatises  in  Bibliography ;  but  whilst  we  make 
this  acknowledgment,  in  which  all  who  have  had 
any  experience  of  their  utility  will  concur,  we  must 
add,  that  some  of  her  Bibliographers  have  lately 
fallen  into  a  very  extravagant  mode  of  describing 
the  nature  and  rank  of  this  branch  of  Learning. 
They  go  so  far  as  to  represent  it  as  a  Universal 
Science,  in  whose  ample  range  all  other  sciences, 
and  all  other  kinds  of  knowledge,  are  compre- 
hended. La  Bibliograjphie  etant  la  plus  Sntendue  de 
ioutes  les  sciences,  semble  devoir  les  renfermer  toutesy  is 
the  language  of  one;f  La  Bibliographie  est -la  plus 
•paste  et  la  plus  universeUe  de  toutes  les  connoissances 
humaines,  is  the  language  of  another ;  ^  though,  no- 
thing surely  can  be  more  preposterously  illogical  than 
to  view  it  in  this  light,  merely  because  it  is  conver- 


sant about  Books,  and  because  Books  are  the  vehi' 
cles  of  all  sorts  of  knowledge.  Yet  this  is  the  sole 
foundation  that  we  can  discover  for  these  extravagant 
representations ;  which  tend,  as  in  all  other  cases  of 
extravagant  pretension,  to  bring  ridicule  upon  a  sub- 
ject, that,  were  its  nature  and  objects  simply  and  cor- 
rectly defined,  could  not  fail  to  appear  both  useful 
and  important.  We  have  already  stated,  in  a  gene- 
ral way,  what  kind  of  knowledge  of  Books  it  is,  to 
which  the  appellation  of  Bibliographical  knowledge 
is  applied  ;  but,  in  order  more  fully  to  illustrate  ita 
nature  and  scope,  as  well  as  to  point  out  its  limita 
and  its  utility,  we  shall  now  endeavour  to  detail  some- 
what more  particularly  the  chief  objects  of  inquiry 
which  it  embraces. 

It  is  the  business  of  the  Bibliographer,  then,  to 
trace  the  history  of  Books  in  regard  to  their  forms 
and  all  other  constituents,  and,  consequently,  to 
trace  the  beginnings  and  progress  of  Typography. 
It  belongs  to  him,  in  a  particular  manner,  to  marie 
the  differences  of  editions,  and  to  indicate  that  edi- 
tion of  every  Book  which  is  esteemed  the  most  cor- 
rect and  valuable.  In  the  case  of  Books  published 
without  the  names  of  their  authors,  or  under  feigned 
names,  it  is  his  business  to  assign  those  names  with 
which  the  discoveries  of  Literary  History  may  have 
furnished  him.  All  remarkable  fhcts  attaching  to  the 
history  of  Books, — such  as  the  number  of  their  edi- 
tions, their  rareness,  their  having  been  condemned  to 
the  flames,  or  suppressed,  belong  to  the  province  of 
Bibliographical  inquiry.  Further,  every  one  who  en- 
gages m  any  particular  line  of  study,  must  of  course 
wish  to  know  what  Aooks  have  been  published  in  re> 


-v^ 


*  BiBLioGRAPHE.  C'est  Ic  nom  qu*on  donne  a  ceux  qui  dechifirent  les  anciens  manuscrits,  et  qui  sont 
versus  dans  la  connoissances  des  livres ;  mais  aujourd*hui  on  donne  ce  nom  specialment  a  ceux  qui  connois^ 
sant  les  livres,  et  les  editions,  et  qui  en  font  des  catalogues.     Dictionnaire  de  Trevoux,  Tom.  I. 

f   See  Cours  Elementaire  de  Bibliographie,  par  Achard.     Introduce 

:|;  See  Dictionnaire  de  Bibliologie,  par  Peignot.     Art.  Bibliographe, 
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Bibliogith  gtfd  to  it,  or  in  regard  to  any  particular  point  that 
V^^  .interests  his  curiosity ;  now,  it  is  the  business  of  the 
^'^'^"^^  Bibliographer  to  furnish  this  most^useful  species  of  in- 
formation :  in  other  words,  the  compilation  of  Cata- 
logues of  the  Books  which  have  appeared  in  the  Various 
Branches  of  Knowledge,  constitutes  another  grand  de- 
partment of  Bibliography.  It  is  by  means  of  such  Ca- 
talogues that,  to  use  thewordsof  Dr  Johnson,  "the  Stu- 
dent comes  to  know  what  has  been  written  on  every 
part  of  leamine;  that  he  avoids  the  hazards  of  encoun- 
tering difficulties  which  have  already  been  cleared ;  of 
discussing  questions  which  have  already  been  decided ; 
and  of  digging  in  mines  of  literature  which  have  al- 
ready been  exhausted."  (Preface  to  the  Caialogus 
BMiotheca  Harleiana.) 

Such  is  the  outline  of  the  principal  objects  and 
pursuits  of  the  Bibliographer ;-  and  while  it  must  ap- 
pear abundantly  evident  that  his  Science,  as  it  is 
called,  has  no  pretensions  to  those  lofly  epithets 
upon  which  we  have  animadverted ;  it  must,  we 
think,  be  allowed  by  every  one,  that  it  embraces 
many  curious,  as  well  as  interesting  subjecU  of  in- 
quiry ;  and  that  it  is  calculated  to  afibrd  very  useful 
aids  to  every  other  species  of  intellectual  occupation. 
This  view  of  it  will  be  fully  confirmed  by  the  details 
which  we  are  to  offer  in  the  course  of  this  article  ; 
in  which  we  propose  to  point  out  the  progress  and 
best  sources  of  information,  in  regard  to  all  those 
departments  of  Bibliographical  knowledge,  to  which 
we  have  alluded.  In  doing  so,  we  shall  divide  the 
subject  into  such  a  number  of  heads,  as  shall  appear 
best  suited  to  the  purposes  intended. 

L  Of  the  Constituent  Parts  o/Books^  and  the  Dijffer- 

ences  of  Editions. 

The  history  of  the  Materials  employed  to  make 
Books,  of  the  arts  of  Writing  and  Printing  upon  these 
materialsy  and  of  the  Forms  and  Sizes  in  which  they 
have  appeared,  all  belong  to  this  head  of  inquiry. ' 
Almost  the  whole  of  these  particulars  have  fur- 
nished topics  for  much  elaborate  research ;  and 
some  of  them  for  speculations  and  disputes  not  yet 
likely  to  come  to  any  satisfactory  conclusion ;  but 
as  our  main  object  at  present  is,  to  indicate  the 
inquiries  which  belong  to  the  diifercnt  departments 
of  Bibliography,  together  with  the  best  guides  to 
information  in  each,  our  notices  of  these  subjects 
here,  must  be  limited  to  what  is  necessary  for  that 
purpose.  Most  of  them,  indeed,  necessarily  form 
the  subjects  of  separate  articles  in  other  parts  of  an 
Encyclopaedia. 

Much  curious  learning  has  been  exercised  in  de- 
scribing  the  various  substances  used  for  writing, 
previous  to  the  important  discovery  of  the  art  o^ 
making  Paper  from  linen  rags.  The  precise  era 
of  this  discovery  is  not  known,  nor  are  authors 
agreed  as  to  the  country  in  which  it  was  made; 
bu{  it  seems  to  be  ascertained,  that  this  kind  of 
paper  was  in  general  use  in  Europe  before  the  end 
of  the  fourteenth  century.  Cotton  paper  had  been 
in  general  use  more  than  a  century  before;  and 
though  of  greatly  inferior  quality,  its  introduction 


was  one  of  the  most  fortunate  circumstances  in  the  '^^J^'™" 
history  of  the  arts ;  for  parchment  had  become  so  ^^yL^j 
scarce,  that  old  writings  were  often  erased,  in  order 
to  apply  the  parchment  to  other  purposes  ;  and  thus, 
by  a  metamorphosis  of  a  singdar  and  fatal  kind,  a 
Classic   was    sometimes  transformed  into   a  vapid 
homily  or  monkish  legend.     In  this  way,  it  it  sup- 
posed, that  some  valuable  works  of  antiquity  have 
perished;  and,   indeed,  there   can  be  little  doubt 
of  this,  when  we  consider  the  number  of  manuscripts 
that  have  been  discovered,  evidently  written  upon 
erased  parchments.     Upon  some  of  them  both  writ- 
ings remain  legible,  and,  in  this  guise,  some  fragments 
of  Cicero  have  lately  been  discovered.  These  twofold 
manuscripts  are  called  Codices  Rescripti.    We  shall 
quote  from  Mr  Home's  Introduction  to  BiUiogra- 
phy  (Vol.  I.  p.  115),  an  account  of  a  Codex  Re- 
scriptus,  discovered  about  twenty-five  years  since,  at 
Dublin,  by  Dr  Barret  of  Trinity  College.     "  While 
he  was  examining  different  books  in  the  Library  of 
that  College,  he  accidently  met  with  a  very  ancient 
Greek  MS.,  on  certain  leaves  of  which  he  observed 
a  twofold  writing,  one  ancient,  and  the  other  com- 
paratively recent,  transcribed  over  the  former.    The 
original  writing  had  been  greatly  defaced,  but,  on 
close  examination,  he  found  that  it  consisted  of  the 
three  foUowine  fiagments :  the  Prophet  Isaiah,  the 
Evangelist  St  Mathew,  and  certain  orations  of  Gre- 
gory  Nazianzen.    The  friigment  conUining  St  Ma* 
thew*s  gospel,  Dr  Barret  carefully  transcribed,  and  it 
has  been  accurately  engraved  in  fac-simile,  and  pub- 
lished by  the  order,  and  at  the  expence,  of  the 
University.     The  original  writing,  or  Codex  Veius^ 
Dr  Barret,  with  great  probability,  assigns  to  the  sixth 
century ;  the  Codex  Recens,  or  later  writing,  he  at- 
tributes to  the  thirteenth.'' 

That  part  of  the''  history  of  Books  which  regards 
the  various  substances  upon  which  they  have  been 
written,  is  compendiously,  but  learnedly,  treated  in 
the  first  volume  of  that  very  valuable  work,  the  Nou* 
veau  Traits  de  Diplomatique^  compiled  by  two  Be- 
nedictines of  the  celebrated  Society  of  St  Maur. 
This  work  was  published  at  Paris  in  1750,  in  six  vo- 
lumes quarto.  M.  Peignot  gives  a  coniplete  list  of 
separate  works  on  this  subject,  in  the  introduction 
to  his  Essai  sur  Vhisioire  du  Parchemin  et  du  VHiny 
published  at  Paris  in  1812. 

ITie  inquiry  as  to  the  origin  of  Writing,  is  a  purely 
philosophical  speculation  ;  but  the  knowledge  of  the 
different  kinds  of  writing  peculiar  to  differept  ages, 
is  a  branch  of  the  history  of  Books  which  belongs  to 
the  province  of  Bibliography,  and  upon  which  much 
information  will  be  found  in  the  learned  work  of  the 
Benedictines  of  St  Maur,  just  referred  to.  One 
of  the  best  Books  on  this  subject  is  Mr  Astle*s 
Origin  and  Progress  of  Writing;  the  first  edition 
of  which  was  published  at  London  in  17S4,  and  the 
second,  with  some  additions,  in  1803,  both  in  one 
volume  quarto.  The  chapters  on  the  Transcribers  and 
Illuminators,  aiid  the  instruments,  inks,  and  other 
matters  which  they  made  use  of  in  their  operations,  will 
be  found  peculiarly  interesting  to  the  Bibliographer. 
We  are  now  so  familiar  with  the  wonders  and  glo- 
rious results  of  Printing,  that  it  is  only  when  we 
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Bibliogm*  look  back  into  the  history  of  th^  darker  ages,  that 
P^y'      we  are  made  fully  sensible,  of  all  the  various  ad- 
Yantages  which  it  has  conferred  upon  mankind.   The 
mention  of  the  Transcribers,  that  is^  the  class  em- 
^oyed  to  copy  Books,  before  the  discovery  of  Print- 
ing, is  well  calculated  to  give  rise  to  reflections  of 
this  kind*     Their  ignorance  and  carelessness  were 
often  the  causes  of  much  trouble  and  mortllication  to 
living  authors,  and  of  irreparable  errors  in  the  works 
of  thiHie  who  were  dead.     Petrarch,  who  flourished 
ih  the  fourteenth  century,  has  expressed  himself  in 
very  moving  terms,  in  regard  to  this  double  evil. 
*'  How  shall  we  find  out  a  remedy,"  says  he,  "  for 
those  mischiefs  which  the  ignorance  and  inattention 
of  the  Copyists  inflict  upon  us  f     It  is  wholly  owing 
ta  these  causes  that  many  men  of  genius  keep  their 
•  most  valuable  Pieces  unpublished,  so  that  they  never 
see  the  light.    Were  Cicero,  Livy,  or  Pliny,  to  rise 
from  the  dead,,  they  would  scarcely  be  able  to  re- 
cognise their  own  Writings.     In  every  page  they 
would  have  occasion  to  exclaim  against  the  igno- 
rance and  the  corruptions  of  those  barbarous  Tran- 
scribers." *  Upon  the  Invention  of  Printing,  the  dass 
of  Copyists  immediately  took  alarm,  and  exerted 
every  means  to  extinguish  an  art  which,  whatever 
benefits  it  promised  ihe  rest  of  mankind,  held  out 
nothing  but  prospects  of  loss  to  them*    They  en- 
deavoured, and  their  example  is  still  steadily  follow- 
^  by  other  Crafts,  to  set  up  their  own  petty  interests 
in  opposition  to  the  general  good ;  and  called  upon 
their  Governments  to  invest  them  with  exclusive  pri- 
vileges, which  ail  the  great  interests  of  society  re- 
quired to  be  done  away.    Thus,  when  Printing  was 
Jillroduced  at  Paris,  the  Copyists  complained  of  the 
injury  to  the  Parliament,  and  that  body  forthwith 
oauscd  the  Books  belonging  to  the  Printers  to  be 
seized  and  confiscated ;  but  Louis  XI.  had  die  good 
^nse  to  restore  their  property  to  tliese   ingenious 
artists,  and  to  authorize  them  to  proceed  in  their 
laudable  vocation.  (Lambinet,  Origine  de  flmprime^ 
rie.) 

The  question  as  to  the  origin  of  Printing,  is  of  a 
complexion  wholly  different  from  that  regarding  the 
origin  of  Writing,  as  it  turns  entirely  upon  matters  of 
fact ;  but  it  is  not  the  less  true,  that  this  is  a  subject 
upon  which  opinions  widely  opposite  are,  to  this  day, 
entertained ;  for  though  this  art,  we  mean  the  art  of 
Printing  with  moveable  types,  was  spread  all  over 
Europe  within  twenty  years  of  the  first  discovery,  it 
has  unfortunately  failed  to  record,  in  decisive  terms, 
the  name  of  the  individual  to  whom  the  honour  of  the 
invention  is  due.  The  place  where  the  discovery  was 
made  remains  also  a  subject  of  doubt  and  contention. 
In  Mallinkrot*s  work,  De  ortu  et  progressu  ariis 
Typt^apkica^  published  in  I6i0,  he  enumerates  a 
hundred  and  nine  testimonies  in  favour  of  Mentz,  as 
the  birth* place  of  the  art;  and  since  that  time  the 
number  has  been  greatly  augmented ;  yet  the  latest 
author  who  has  resumed  the  controversy,  declares 
decidedly  in  favour  of  Haerlem,  which,  in  Mallin- 


krot's  day,  rcmked  only  tlurteen  advocates ;  and  fur-  BiViugit. 
ther,  assigns  the  wreath  which  the  supporters  of  P''>* 
Mentz  have  variously  placed  on  the  brow  of  Gutten*  ^^ 
berg,  of  Faust,  and  of  Schoiffer,  to  Lawrence 
Coster,  as  its  rightful  owner. f  AH  that  we  can  do 
in  this  place,  is  to  point  out  some  of  the  most  im- 
portant works  which  have  been  published  upon  the 
origin  and  history  of  Printing,  and  which  it  may 
be  necessary  for  the  Bibliographer  to  examine,  in 
order  to  enable  him  to  judge  of  early  editions ;  re- 
commending those  who  wish  to  see  a  clear  and 
compendious  view  of  the  various  opinions  which  have 
been  advanced  upon  this  subject,  to  peruse  M.  Dau- 
nou's  Analysis  of  these  opinions,  published  in  the 
fourth  volume  of  the  Memoirs  of  the  Moral  and 
Political  Class  of  the  French  Institute. 

The  Monumenta  Typograj^ica  of  Wolfius,  pub- 
lished in  two  thick  octavo  volumes,  at  Hamburg  in 
1740,  contains  a  valuable  and  curious  collection  of 
treatises  by  various  authors,  and  also  of  extracts,  il- 
lustrative of  the  origin  and  early  history  of  the  art. 
Some  of  these  pieces  are  in  verse.     Among  several 
other  elaborate  tables,  it  contains  one  of  all  the 
authors,  who,  up  to  tliat  time,  had  either  directly  or 
indirectly  treated  of  the  history,  or  of  the  mecha- 
nical part  of  Printing.     Meerman's  Origines  Typo* 
graphicne  is  one  of  the  most  instructive  works  as  to 
the  progress  of  the  art.     It  is  illustrated  with  va- 
rious specimens  of  early  printing,  and  fac-similes 
of  the  Books  called  Block-Books^  printed  by  means 
of  wooden-blocks.  Meerman,  who  was  a  Lawyer,  and 
author  of  many  elaborate^treatises  in  the  Civil  and  Ca- 
non law,  was  bom  at  Ley  den  in  1722,  and  died  in 
1771>  six  years  after  the  publication  of  his  Origines; 
in  which  he  supports  the  pretensions  of  Haerlem  as 
the  birth  place  oi  the  art,  and  of  Lawrence  Coster  as 
its  inventor,  with  great  ardour  and  learning.  Another 
work  of  curious  research  on  the  origin  and  first  pro- 
gress of  Printing,  is  that  of  Prosper  Marchand,  origi- 
nally a  Bookseller  at  Paris,  but  whom  the  repeal  of 
the  edict  oi  Nantz  drove  to  Holland,  where  he  em- 
ployed himself  till  his  death  in  1756,  in  composing 
various  works  in  Literary  History  and  Bibliography. 
He  nudces  Guttenberg  the  inventor  of  the  art,  and 
Mentz  the  place  where  he  completed  the  invention; 
the  first  idea  of  it,  however,  having  been  foruied  by 
him,  whilst  he. resided  in  Strasburg.     This  work, 
entitled,  Histoire  de  VOrigine  et  des  premiers  pro* 
gres  de  VImprimeriey  was  published  in  1740.      A 
valuable    Supplement,    in    which    sense    errors   of 
Marchand  are  corrected,  and  some  new  views  are 
advanced,    was   published  by  M.   Mercier,    Abb6 
de  Saint  Leger,  in  1773,  and  republished  in  1775. 
The  author  of  the  original  work  was  not  at  all 
pleased   with  this   Supplement,  and  he  according- 
ly  criticised  it  with  great  severity  in  a  long  let- 
ter addressed  to   the   Editors  of  the  Journal  des 
Savans,  where    it    was    published.      The    opinion 
that  Guttenberg  conceived  the  first  idea  of  the  in- 
vention at  Strasburg,  and  afterwards  completed  it 


*  Quoted  in  Lambinet,  Origine  de  I'Imprimerie,  Tom.  I.  p.  38,  39. 

f  See  Ottley's  Inquiry  into  the  Origin  and  early  History  of  Engraving,  cap.  3. 
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Biblio^ra*  at   MentE,  is  also  supported  by  Lambinet,  in  his 
^y*_     Recherches,   historiques^   litteraires,   et  critique  sur 
^     POrigine  de  rimpriwcrie^  first  published  at  Brussels 
in  1799;  and  republished  in  two  volumes  octavo  at 
Paris  in  1810,  with  the  addition  of  M.  Daunou's 
Analyse  des  Opinions^  alri-ady  mentioned.    Besides 
the  main  subject  of  inquiry,  M.  Lambinet's  work 
embraces  various  other  objects  of  curious  research, 
-—the  history  of  the  substances  employed  for  Books, 
of  Inks,  of  Engraving  in   relief,  of  Block-printing, 
and  of  Stereotype  Printing.     Upon  the  history  of 
Printing,  we  shall  only  mention  further,  M.  Sema 
Santander  8  Essai  Historique,  prefixed  to  his  Dic' 
tionnaire  Bibliographique^  to  be  afterwards  more  fully 
described ;  and  the  Jnitia  Typographica  of  Professor 
Lichtenberger,  published  at  Strasburg  in  1811  ;  in 
both   of  which,  the  claims   set  up  for  Coster  are 
treated  as  founded  on  fables ;  Guttenberg  being  re- 
presented as  the  inventor  of  the  art,  and  Mentz  the 
place  where  it  #as  perfected ;  and  in  both  of  which, 
there  are  ample  details  as  to  its  progressive  esta- 
blishment in  the  other  cities  and  countries  of  Eu- 
rope* 

Besides  the  information  afforded  in  these  General 
Histories,  as  to  the  progress  of  Printing  throughout 
Burope,  there  are  various  Histories  of  its  establish- 
ment in  particular  countries  and  places,  which  it  will 
often  be  necessary  for  the  Bibliographer  to  consult. 
One  of  the  most  yvaluable,  particularly  to  the  Eng- 
lish   Bibliographer,  is   Ames's   Typographical  An* 
tiqtiitiejt;  which  contains  memoirs  of  our  early  Print- 
ers, and  a  register  of  their  publications,  from  1471  to 
1600.  The  first  edition,  published  in  1749,  consisted 
of  one  volume  quarto.   Another  edition,  enlarged  by 
Mr  Herbert  to  three  volumes  quarto,  was  complet- 
ed in  1790 ;  and  a  third  edition,  illustrated  with 
superb  embellishments,  and  containing  some  valu- 
able additions,  by  Mr  Dibdin,  is  now  (1817)  in  course 
of  publication.    The  French,  Germans,  and  Italians, 
particularly  the  latter,   are  rich  in  Typographical 
Histories  of  this  description ;  but  for  accounts  of 
them,  we  must  refer  our  readers  to  Peignot's  Rc' 
perioire  Bibliographique  Univerself  where  they  are 
enumerated  and  described. 

A  knowledge  of  the  different  classes  and  bodies 
of  Letter  used  by  Printers  is  necessary  to  the  accu- 
rate description  of  Books,  and  discrimination  of 
editions.  The  Bibliographer  must  also  be  acquaint- 
ed witli  the  corresponding  appellations  assigned  to 
the  different  bodies  t)f  letter  by  foreign  Printers. 
Thus  the  form  called  pica  by  English  Printers,  is 
called  Cicero  by  those  of  France  and  Germany,  be- 
cause Cicero's  Epistles  were  printed  in  that  type. 
The  form  called  paragon^  is  tne  only  one  which  re- 
tains the  same  name  among  the  Printers  of  all  coun- 
tries. Upon  all  these  points,  Stower's  Printers 
Grammar^  and  Fournier's  Manuel  Typographiquej 
may  be  consulted  with  advantage.  The  latter  is 
rich  in  specimens  very  neatly  executed.  It  consists 
of  two  octavo  volumes  published  in  1764,  to  which 
the  author,  who  was  a  Parisian  Letter-founder,  and 


Engraver  of  great  ingenuity  and  taste,  intended  to  BIbUogim- 
have  added  two  more,  but  was  prevented  by  his      P**^' 
death,  which  happened  in  1768. 

The  Hooks  of  the  Ancients  were  generally  in  the 
form  of  cylinders,  made  by  rolling  the  joined  sheets 
upon  a  stick,  to  the  ends  of  which,  nobs  or  balls 
were  affixed,  often  richly  ornamented  ;  there  being 
just  as  much  foppery  among  the  Collectors  of  an- 
cient times,  as  to  the  matter  of  ornamenting  their 
Books,  as  among  the  Bibliomaniacs  of  the  present 
day.    In  the"^  infancy  of  Printing,  the  sizes  were  ge- 
nerally folio  and  quarto ;  and  some  have  supposed 
that  no  Books  were  printed  in  the  smaller  forms  till 
after  1 480  ;  but  M.  Peignot  instances  many  editions 
in  the  smallest  forms,  of  an  earlier  date  ;  as  may 
be  seen  in  the  article  Format  of  the  Supplement  to 
his  Dictionnaire  de  Bibliologie,    An  accurate  know- 
ledge of  the  different  forms  of  Books  is  necessary  to 
the  Bibliographer,  as,  without  this,  no  Book  can  be 
correctly  described ;  and  however  easy  of  acquisi- 
tion this  knowledge  may  appear,  it  is  yet  certain, 
that  errors  in  this  respect  are  sometimes  committed 
even  by  experienced  Bibliographers;  and  that  doubts 
have  been  entertained  as  to  the  existence  of  edi- 
tions, owing  to  their  forms  having  been  inaccurately 
described.  *      These    mistakes    generally  proceed 
from  this,  that  there  are  different  sizes  of  paper 
comprehended  under  the  same  name.  But  the  water 
lines  in  the  sheets  afford  a  test;  as  they  are  uniformly 
perpendicular  in  all  folio  and  octavo  sizes,  and  hon*^ 
afontal  in  all  quarto  and  duodecimo  sizes. 

When  Books  have  gone  through  more  than  one 
edition,    various    minute   inquiries  must  often   be 
made,  in  order  to  determine  the  respective  merits  of 
those  editions.     It  is  a  principal  object  of  the  Biblio- 
graphical Dictionaries,  to  be  afterwards  mentioned, 
to  point  out  the  editions  of  important  works,  which 
such  inquiries  have  ascertained  to  be  the  best.   There 
are  many  particulars  in  which  one  edition  may  differ 
from,  or  excel  another.     There  may  be  differences 
and  grounds  of  preference  in  Size,  in  Paper,  and  in 
Printing.     The  Text  of  one  edition  may  be  more 
correct  than  that,  either  of  a  preceding,  or  a  subse- 
quent one.     An  author  sometimes  corrects  errors, 
makes  alterations,  or  introduces  new  matter  when 
his  work  comes  to  be  reprinted,  thereby  giving  the 
edition  so   altered  a  decided  superiority  over  it9 
predecessor.     One  edition  may  differ  from  another 
by  having  Notes,  an  Index,  or  Table  of  Contents, 
which  that  other  wants ;  or  these  accompaniments 
may  themselves  furnish  grounds  of  preference  by  bei- 
ing  superior  in  their  kind   in  particular  editions. 
Plates  make  great  differences  in  the  value  of  edi- 
tions, and  even  in  the  value  of  Copies  of  the  same 
edition.    In  the  beautiful  engraved  edition  of  Ho- 
race by  Pine,  there  is,  in  the  copies  first  thrown  off, 
a  small  error,  which  serves  as  a  test  by  which  Biblio- 
graphers immediately  Judge  whether  any  copy  has 
the  best  impressions  of  those  elegant  vignettes  which 
illustrate  that  edition.     The  medal  of  Augustus  hi 
page  108  of  the  second  volume,  has,  in  the  copies 
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^ibliogrft-  first  thrown  off,  jthe  incorrect  reading  Post  Est  for 
P'>y*       Potest ;  this  was  rectified  in  the  after  impressions ; 
but  as  the  Plates  had  previously  sustaiiied  some  in- 
jury ^  the  copies  which  show  the  incorrect  reading 
are,  of  course,  esteemed  the  best.     Mr  Dibdin»  in 
his  Hook  called   The  Bibliomania^  very   absurdly 
points  out  this  as  an  instance  of  preference  founded 
on  a  defect ;  whereas  the  ground  of  preference  is 
the  superiority  of  the  impressions,  ascertained,  with- 
out the  necessity  of  any  comparison,  by  the  pre* 
sence  of  this  trifling  defect.     There  are,  sometimes, 
owing  to  particular  circumstances,  differences  be- 
tween Copies  of  the  same  edition  of  a  work ;  and 
which,  therefore,  stand  to  each  other  in  the  same 
relation,  as  if  there  had  been  another  edition  with 
some  variations.     Walton's  Polyglott  Bible  is  a  ce- 
lebrated instance.     The  printing  of  that  great  work, 
for  which  Cromwell  liberally  allowed  paper  to  be 
imported  free  of  duty,   was  begun  in  1653,  and 
completed  in  l657  ;  and  the  preface  to  it,  in  some 
copies,  contains  a   respectful   acknowledgment   of 
this  piece  of  patronage  on  the  part  of  the  Protector ; 
Jiiut  in  other  copies,  this  compliment  is  expunged, 
and  replaced  by  some  invectives  against  the  Republi- 
cans, Dr  Walton  having,  at  the  Restoration,  printed 
another  preface  to  the  copies  which  were  undisposed 
of  at  that  event,  *     The  copies,  with  the  original 
preface,  are  much  rarer,  and  of  course  more  prized, 
than  those  with  the  loyal  one,  which  latter  seems 
to  have  helped  the  author  to- the  Bishopric  he  after* 
fnrards  obtained. 

II.     Of  Early  Printed  Books. 

The  productions  of  the  Press,  in  the  different 
countries  of  Europe,  during  the  century  in  which 
Printing  was  invented,  have  engaged  much  of  the  at- 
tention of  Bibliographers,  and  have  been  described  in 
various  works,  compiled  for  that  purpose.  The  first 
of  those  productions  to  which  the  name  of  Books  has 
been  applied,  were  printed,  not  with  moveable  types, 
but  with  solid  wooden  blocks ;  and  consisted  of  a 
few  leaves  only,  on  which  were  impressed  images  of 
Saints,  and  other  historical  pictures,  with- appropriate 
texts  or  descriptions.  These  leaves  were  printed  only 
on  one  side,  and  the  blank  sides  were  generally, 
though  not  always,  pasted  together,  so  as  to  look 
like  single  leaves.  The  ink  used  was  of  a  brownish 
hue,  and  glutinous  quality,  to  prevent  it  from  spread- 
ing. These  curious  specimens  of  the  infant  art  are 
called  hnage  Books  or  Block  Books.  They  have 
often  been  largely  described,  every  particular  con- 
cerning them  being  fondly  cherished  by  Bibliogra- 
phers. Their  number  h  fixed  by  some  at  seven, 
}ind  by  others  carried  to  ten ;  but  there  have 
been  numerous  editions  of  most  of  them  ;  for  they 
oaaiutained  their  popularity  long  after  the  mven* 
tion  of  the  art  of  Printmg,  properly  so  called. 
One  of  the  most  celebrated  is  the  Biblia  PauperuiHy 
ponsisting  of  forty  leaves,  printed  on  one  side,  so  a$ 
to  make  twenty  when  pasted  together ;  upon  which, 
certain  historical  passages  of  the  Old  and  New  Tes- 


tament are  represented  by  means  of  figures,  with  tela-  ^•^^ 
tive  inscriptions.  It  was  originally  intended,  as  its  P^ 
name  imports,  for  the  use  of  those  poor  persons  who 
could  not  afibrd  to  purchase  complete  copies  of  the 
Bible.  There  is  a  copious  account  of  all  the  Block 
Books,  in  Baron  Heinecken's  learned  work.  Idee  ge- 
nerale  d'une  Collection  complette  d^Estampes,  publish- 
ed in  1771,  in  one  volume  octavo.  Mr  Dibdin's  Bibli- 
otheca  Spenceriana  contains  fac-similcs  of  the  figures 
in  several  of  them,  as  does  also  Mr  Ottley's  History 
of  Engraving. 

The  first  Book  of  any  considerable   magnitude 
printed  with  moveable  metallic  types,  was  the  cele- 
brated editio princeps  of  the  Bible,  printed  at  Mentz, 
between  the  years  1450  and  1455.     It  is  printed  in 
large,  but  handsome,  Gothic  characters,  to  resemble 
manuscript,  having  two  columns  in  the  page,  and 
consisting  in  whole  of  637  leaves,  divided  into  two, 
three,  or  four  volumes,  according  to  the  taste  of  the 
binder.  (Santander,  Diction.  Bibliog.  Tom.  II.)   The 
advance  from  die  rude  Bl^k  Books,  of  a  few  leaves, 
to  this  noble  monument  of  early  Typography,  is  great 
indeed  ;  and  it  is  impossible  not  to  regret,  that  there 
should  be  still  so  much  uncertainty  as  to  the  person 
whose   ingenuity  furnished  the  means  of  at   once 
raising,  simost  to  perfection,  an  art  destined  ever 
after  to  exercise  so  vast  and  so  beneficial  an  influence 
on  the  afi^irs  of  the  world.     The  Psalter,  printed  at 
Mentz  by  Faust  and  Schoiffer,  in  1457,  is  the  first 
Book  which  bears  the  Printer's  name,  with  the  date, 
and  place  of  printing. 

In  general,  in  the  very  early  printed  Books,  the 
name  of  the  Printer,  the  dale,  and  the  place  of 
printing,  are  either  wholly  omitted,  or  placed  at  the 
end  of  the  Book,  with  some  quaint  ejaculation  or 
doxology.  The  pages  have  no  running  title,  or  num* 
her,  or  catch-word,  or  signature-letters,  to  mark  the 
order  of  the  sheets.  The  character  is  unifonnly 
Gothic,  till  1467,  when  the  Roman  type  was  first  in- 
troduced. There  were  no  capitals  to  begin  senten- 
ces ;  the  only  points  used  were  the  colon  and  full 
stop ;  and  in  almost  every  sentence  there  were  ab- 
breviations or  contractions.  Jn  regard  to  these  and 
other  peculiarities  of  early  printed  Books,  the  reader 
may  consult  the  following  works  :  The  General  His- 
tory of  Prinii7isr,  by  Palmer  (supposed,  however,  to 
have  been  chiefly  written  by  the  celebrated  George 
Psalmanazer) ;  Jungendres,  De  notis  characterisiicis 
librorum  a  Typographic  inctinabilis  ad  an.  1500 
impressornm  ;  and  Recherches  sur  I'or/gine  des  Sigm 
natures,  et  des  Chiffres  de  page,  par  M arolf cs. 

Many  of  the  early  Printers  had  peculiar  marks  or 
vignettes,  which  they  sometimes  placed  on  the  title- 
page »  and  sometimes  at  the  end  of  the  Books  printed 
by  them  ;  and  most  of  them,  also,  made  use  of  mo- 
nograms or  cyphers,  compounded  of  the  initial  or 
other  letters  of  their  names.  These  furnish  a  clue 
to  the  discovery  of  the  Printer,  where  they  oc- 
cur on  books  without  any  Printer's  name.  An  ac- 
quaintance with  them,  therefore,  is  necessary  to  the 
Bibliographer,  because  questions  occur  as  to  early 
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ibli«8f»  editions  which  can  only  be  decided  by  ascertaining 
P^y^  the  Printer's  name.  For  explanations  of  these  marks, 
the  followmg  works  may  be  consulted :— Orlandi's 
Origine  e  progressi  delta  Stampa^  published  at  Bo- 
iogna  in  one  ▼olnme  4to»  in  1722  ;  and  Scholtzius's 
Tnesaurus  St/mbolorum  ac  EmblemaUsmy  in  one  to- 
lame  folio,  puhliaAied  at  Nuremberg,  in  1750.  The 
monograms  of  the  early  English  printers  are  explain- 
ed in  Ames's  Tt^graphical  Antiquities, 

The  following  works  are  appropriated  to  the  de- 
scription of  early  printed  Bodes :  I.  Indes  Librorum 
ah  iwoenta  Typographia  ad  annum  1500,  cum  notia  ; 
t  Tols.  8V0,  1791 .  This  work,  by  Laire,  is  one  of  the 
best  of  its  kind.  The  descriptions  are  clear,  the 
notes  brief  and  instructive ;  and  there  are  four  in- 
dexes, which  furnish  the  means  of  ready  reference 
to  all  the  names,  titles,  places,  and  Bibliographical 
notices  contained  in  the  work  :  £•  I>icti§nnaire  Bi» 
iliographique  ckoUi  du  quinzieme  siede.  Par  Sema 
Santander,  S  vols.  8vo,  1805.  This  is  a  ^ery  learned 
and  exact  work ;  and,  like  the  preceding,  embraces 
only  the  rarest  and  most  interesting  publications  of 
the  fifteenth  century.  5.  Bibliotheca  Spenceriana^ 
or  a  descriptive  Catalogue  of  the  books  published  in 
the  fifteenth  century,  in  the  Library  of  Earl  Spencer ; 
bv  the  Rev.  T.  F.  Dibdin ;  4  vols.  6vo,  1814.  The 
abundance  and  beauty  of  the  fac-similes  and  other 
embellishments,  as  well  as  the  fineness  of  the  paper 
and  printiD^,  render  this  by  much  the  most  splendid 
Bibhographical  work  ever  published  in  any  cotmtry. 
It  contains  some  curious  information,  enveloped, 
however,  in  a  much  greater  proportion  of  tasteless 
and  irrelevant  matter.  4.  Annates  Typographici  ah 
Artis  invents  origine^  by  Michael  Maittaire,  published 
in  4to,  as  follows :  In  1719>  volume  first,  which  em- 
braces the  period  from  the  origin  of  printing  to  1500  ; 
volume  second,  published  in  1722,  extends  the  annals 
to  1536 ;  and  volume  third,  published  in  1726,  brings 
them  down,  according  to  the  title*  page,  to  1557 ;  but 
there  is  an  Appendix,  which  affords  a  partial  continua- 
tion to  1 664.  In  1 733,  the  first  volume  was  republished, 
with  corrections  and  large  additions,  and  is  commonly 
called  the  fourth  volume.  The  fifth  and  last  volume, 
containing  Ibexes,  was  published  in  1741.  As  four 
of  the  volumes  consist  each  of  two  parts,  the  work  is 
sometimes  bound  in  five,  sometimes  in  nine  volumes. 
Several  Supplements  have  been  published  to  this 
elaborate  work ;  the  most  valuable  of  them,  that  by 
Denis,  in  two  volumes  4to,  was  published  at  Vienna 
in  1789;  and  contains  6311  articles  omitted  by 
Maittaire.  The  latter  has  enriched  his  Annals  with 
many  learned  Dissertations  ;  and  the  work  is  allowed 
to  be  the  most  important  that  has  yet  been  com- 
piled in  England,  in  any  department  of  Bibliography. 
But  though  written  in  this  country,  the  last  was  the 
only  volume  published  in  it,  the  others  having  been 
published  in  Holland.  5.  Annales  Typographici  ab 
artis  inventce  origine^  ad  annum  1 500,  post  Maittaire^ 
Dsmsiiy  aliorumque  emendati  et  Audi  ;  opera  S,  W. 
Pauzeh  ;  11  volumes  4to,  published  at  Nuremberg, 
the  first  in  1793,  the  last  in  1803.  Tbis  work  la- 
bours under  great  defects,  in  point  of  arrangement ; 
but  it  is  unquestionabiy  the  most  A>mpleto  of  its 
kind  that  has  yet  appeared.  It  comes  down  to  the 
year  1536,  though  the  title-page  of  the  first  volume 
limits  it  to  the  fifteenth  century. 

▼OLv  II.  FART  II, 


The  works  we  have  just  described  may  fairly  he  Bibiiosni. 
set  down  as  indispensable  to  every  Bibliographical  ^  ^^ 
Collection.  But  they  have  a  value,  we  think,  inde- 
pendent of  the  assistance  which  they  afford  the  Bi- 
bliographer, in  lus  examination  of  the  early  pro* 
ductions  of  the  Press ;  they  are  also  calculated  to 
interest  the  Philosopher  as  curious  registers  of  the 
extent  and  objects  of  intellectual  industry,  during  a 
period  when  the  human  mind  began  to  be  acted  upoa 
by  new-  impulses,  and  to  receive  the  seeds  of  re« 
volutions  destined  to  change  the  whole  aspect  of  the 
intellectual  world. 

ni.     Of  Rare  Books. 

Rareness  is  a  circumstance  which  must,  generally 
speaking,  confer  some  degree  of  value  upon  Bodes;  and 
it  is,  therefore,  one  of  the  objects  of  Bibliography  td 
indicate  those  Books  which,  in  a  greater  or  less  de» 
gree,  come  under  this  category.  A  passion  for  col* 
lecting  Books,  merely  because  they  are  rare,  without 
inquiry  as  to  any  Kterary  purpose  they  may  be  cal* 
culated  to  serve,  is,  no  doubt,  a  very  foolish  habitude  t 
but  it  is  just  as  fooKsh,  on  the  other  hand,  to  ridicule 
all  solicitude  about  Books  of  this  description ;  for  this 
implies  that  every  valuable  Book  is  common ;  a  no* 
tion  which  no  one  can  entertain  who  has  ever  had 
occasion  to  follow  out  any  particidar  line  of  literary 
research,  to  decide  upon  any  fact  involved  In  doubt 
or  in  controversy,  or  to  speculate  upon  the  pro- 
gress of  knowledge  either  in  the  Sciences  Or  the 
Arts.  With  regard  to  the  Bibliographical  compi- 
lations appropriated  to  the  description  of  Books  of 
this  class,  it  may  be  observed  of  most,  if  not  all  of 
them,  that  they  have  applied  the  epithet  rare  much 
too  vaguely  an,d  lavishly.  It  must,  indeed,  in  a  mul- 
titude of  cases,  be  exceedingly  difficult  to  speak 
with  precision  on  this  point ;  so  difficult  as  to  ren- 
der it  impossible,  we  apprehend,  to  compile  a  work 
of  this  kind,  which  shall  not  frequently  mislead  those 
who  consult  it. 

David  Clement,  the  anthor  of  a  very  learned  work 
of  this  class,  which  we  shall  immediately  notice,  as* 
signs  the  following,  as  the  diffin^nt  degrees  in  which 
Books  may  be  said  to  be  rare.  A  Book,  which  it  is 
difficult  to  find  in  the  country  where  it  is  sought, 
ought  to  be  called,  simply,  rare,  A  Book,  which  it  is 
difficult  to  find  in  any  country,^  may  be  called  very 
rare.  A  Book,  of  which  there  are  only  ^fly  or  sixty 
copies  existing,  or  which  appears  as  seldom  as  if 
there  never  had  been  more  at  any  time  than  that 
number  of  copies,  ranks  as  extremely  rare  $  and 
when  the  whole  number  of  copies  does  not  exceed 
ten,  this  constitutes  excessive  rarity,  or  rarity  in  the 
highest  degree.  This  classification  of  the  degrees  of 
rareness  is  copied  from  Clement,  by  all  subsequent 
Bibliograpfaicd  writers  in  this  department.  It  is 
abundantly  obvious,  that  the  justness  of  the  appli* 
cation  of  these  classifications  to  particular  Books, 
must  entirely  depend  on  die  extent  and  precision  of 
the  knowledge  with  which  they  are  used. 

We  cannot  in  this  department,  any  more  than  in 
the  others  embraced  in  this  article,  indicate  any 
but  the  most  prominent  and  useful  Books  belong- 
ing to  it.  The  foDowing,  in  this  view,  are  par- 
ticularly worthy  of  attention :  1.  Beyeri,  Memoria 
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BtbliogTB-  HisioricO'CrUica  Lihrorum  rariorum^  17S4,  8vo. 
^'  2.  Vogt,  Catalogus  historico'criiicus  Lihrorum  rari» 
orurHj  173S,  8vo.  The  last  and  best  edition  was 
published  in  1793.  In  this  work,  the  epithet  rare  is 
applied  with  more  judgment  and  knowledge  than  in 
most  others  of  the  same  class.  3.  Gerdesii,  Flori' 
legium  hisioricO'CriHcum  Lihrorum  rariorum  ;  first  pub- 
lished in  1740,  and  again  in  1763,  in  8vo.  It  was 
partly  intended  as  a  Supplement  to  the  preceding 
work  by  Vogt,  and,  therefore,  notices  only  those 
books  which  are  not  included  in  his  Catalogue.  4. 
Bihliotheque  curieuse,  ou  Catalogue  raisonnides  Livres 
rares;  par  D.  Clement.  1750-60.  This  work,  to 
which  we  have  before  alluded,  is  compiled  upon  a 
more  extensive  plan  than  any  of  the  preceding;  for, 
though  consisting  of  nine  volumes  quarto,  it  comes 
down  no  farther  than  to  the  letter  H  in  the  alphabe- 
tical arrangement  of  names;  terminating  here  in 
consequence  of  the  death  of  the  Author.  Clement 
is  generally  blamed,  and  with  justice,  for  a  very  pro- 
fuse and  inaccurate  application  of  his  own  nomencla- 
ture of  rarity  ;  his  notes,  too,  are  crammed  with  cita- 
tions, and  tediously  minute;  but,  on  the  other  hand,  it 
must  be  allowed,  that  they  contain  many  curious 
pieces  of  Literary  History ;  and  it  has,  upon  the 
whole,  been  matter  of  regret  to  Bibliographers,  that 
the  work,  voluminous  as  it  must  have  proved>  was 
not  completed.  5.  Bihliatheca  Lihrorum  rariorum 
universalis.  Auctore  Jo.  Jac.  Bawer ;  7  vols.  8vo, 
1770-91.  This,  we  believe,  is  the  latest  publica* 
tion  of  its  class.  It  contains  only  the  titles  of  Books 
Without  any  further  notices;  and  this  being  the 
case,  it  must  be  evident,  that  seven  volumes  could 
scarcely  be  occupied  with  titles  of  Books  justly 
called  rare. 

IV.  0/  the  Classics. 

It  is  remarked  by  Mr  Roscoe,  **  that  the  coinci- 
dence of  the  discovery  of  the  art  of  Printing,  with 
the  spirit  of  the  times  in  which  it  had  birth,  was 
highly  fortunate.  Had  it  been  made  known  at  a 
much  earlier  period,  it  would  have  been  disregarded 
or  forgotten,  from  the  mere  want  of  materials  on 
which  to  exercise  it ;  and,  had  it  been  farther  post- 
poned, it  is  probable,  that  many  works  would  have 
been  totally  lost,  which  are  now  justly  regarded  as 
the  noblest  monuments  of  the  human  intellect." 
(Lorenzo  di  Medici^  chap,  i.)  The  rapid  diffusion  of 
the  art,  and  the  speedy  appearance  of  the  Classics  in 
an  imperishable  form,  afford  sufficient  proofs  of  the 
bent  of  the  age,  and  the  opportuneness  of  this  great 
discovery.  Gabriel  Naud^  observes,  that  almost  all 
the  good  as  well  as  bad  Books  then  in  Europe,  had 
passed  through  the  Press  before  the  year  1474;* 
that  is,  within  twenty  years  of  the  earliest  date  to 
which  the  use  of  moveable  types  can  be  carried. 
Within  this  period,  editions  had  been  printed  of 
pearly  all  the  Latin  Classics.  The  whole  works  of 
some  of  them,  of  Cicero,  for  example,  had  not  yet 
appeared  in  one  uniform  edition ;  but  several  of  his 
treatises,  the  whole  of  Pliny  the  Elder,  of  Livy,  Sal- 


lost,  Cesar,  Tacitus,  Suetonius,  Justin,  Lucan,  Vir-  BiUiogn* 
gil,  and  of  Horace,  had  been  published  before  the  ^  ^^ 
end  of  1470.  Most  of  these  early  editions  of  the^  ^ 
Classics  were  published  in  Italy.  England  re- 
mained greatly  behind  her  Continental  neighbours 
in  the  naturalization  of  these  precious  remains 
of  ancient  learning.  Of  all  the  Classics,  only 
Terence,  and  Cicero's  Offices,  had,  in  1540,  been 
published  in  this  country  in  their  originid  tongue. 
Caxton  and  dth^rs  made  use  only  of  French  trans- 
lations in  the  early  versions  and  abridgments  pub- 
lished in  England.  Gawin  Douglas,  Bishop  of  Dun- 
keld,  so  well  known  for  his  Scottish  poetical  version 
of  Virgil,  has,  in  his  preface  to  that  work,  comme- 
moratai  his  indignation  at  the  injustice  done  to  "  the 
divine  Poet"  by  Caxton's  second-hand  translation,  in 
the  following  curious  and  emphatic  lines : 

Tboch  Wvllisme  Caxtoiin  Jiad  no  compatioiin 

Of  Virgilf  in  that  buk  he  preyt  in  prois, 

Clepand  it  Vlrfill  in  EneadM, 

Quhilk  that  he  sayia  of  Frensche  he  did  lnuidtit» 

It  htm  nathing  add  therwilh,  God  wate, 

Nor  ua  mare  like  than  the  Deuil  and  aanct  Aoftin. 

Haoe  be  oa  thank  tliarfore,  bot  lois  bia  pyne; 

So  schamefuUv  the  storie  did  penierte, 

I  rekl  hii  worn  with  harmes  at  my  bert. 

That  aie  ane  buk,  but  sentence  or  ingyiie. 

Sold  be  inlitulit  efUr  the  poete  dinine. 

Hifl  ornate  goldin  versis  mare  than  gylt ; 

I  spitte  for  diispite  to  ae  thame  spylt 

With  uo  ane  wicht,  quhilk  treiily  be  rayne  enteni 

Knew  nevir  thre  wordis  at  all  qiihat  Virfill  meal. 

Almost  all  the  Latin  Classics  had  appeared  in 
print,  before  the  art  was  employed  upon  any  one 
Greek  author.  But  the  desire  to  possess  printed 
editions  of  the  latter  became  general  and  urgent  to- 
wards the  end  of  the  fifteenth  centunr ;  and  Aldus 
had  the  glory  of  ministering  to  that  ^ire,  by  pub- 
lishing in  rapid  succession,  and  with  singular  beau- 
ty and  correctness,  almost  all  the  principal  authors 
in  that  tongue.  Beginning  in  1494  with  Musseus's 
Hero  and  Leander,  he  printed  before  1515,  the  year 
of  his  deatli,  upwards  of  sixty  considerable  works  in 
Grecian  literature,  frequently  joining  the  learning 
and  the  cares  of  the  Editor  to  those  of  the  Printer. 
"  Yet  his  glory,"  to  use  the  words  of  Mr  Gibbon, 
"  must  not  tempt  us  to  forget,  that  the  first  Greek 
Book,  the  Grammar  of  Constantine  Lascaris,  was 
printed  at  Milan  in  1476;  and  that  the  Florence 
Homer  of  1488  displays  all  the  luxury  of  the  Typo- 
graphical art.**  {History,  Chap.  66,)  Besides  these 
works,  there  had  been  published  before  1494,  some 
Greek  Psalters,  the  Batrachomyomachia  of  Homer, 
and  the  Orations  of  Isocrates ;  during  that  year, 
the  Anthologia  Grceca  was  published  at  Florence ; 
and  the  works  of  Callimachus,  of  Apollonius  Kho- 
dius,  and  of  Lucian,  were  published  at  the  same 
place  within  two  years  after  the  first  essays  of 
Aldus  in  Greek  printing.  Thus,  though  we  have  no 
sort  of  wish  to  detract  from  the  just  fame  of  this 
learned  and  beautiful  Printer,  we  cannot  admit  the 
propriety  of  those  eulogies  of  his  late  Biographer  M. 
Renouard,  in  which  he  is  represented  as  having  given 


*  Addition  ^  FHistoire  de  Louis  XL    Par  G.  Naud& 
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Bibiiogra>  an  entirely  new  direction  to  the  art  of  Printing, 
P^y*  and.  Indeed,  to  the  literary  taste  of  Europe.  •  It 
"  ^"^^  is  as  incorrect  in  point  of  fact,  as  it  is  unpbilo- 
sophical,  to  ascribe  to  Aldus  the  production  of 
that  taste  for  Grecian  literature  which  be  himself 
imbibed  from  the  spirit  of  his  age.  He  saw  that 
there  was  a  great  and  growing  want  of  Greek 
Books ;  and  his  peculiar  praise  lies  in  this,  that  he 
applied  himself  to  supply  this  want,  with  much 
more  constancy  fmd  skill,  and  with  much  more 
learning,  than  any  other  Printer  of  that  period. 
All  that  we  have  said  oa  this  point,  is  fully  corro* 
berated  by  the  account  which  he  himself  has 
given,  in  his  Preface  to  Aristotle's  Organouy  pub* 
lished  in  1495,  of  the  circumstances  which  induced 
him  to  undertake  the  publication  of  the  Greek 
Classics.  The  passage  is  translated  by  Mr  Roscoe 
in  his  Life  of  Leo  the  Tenth  (Vol.  I.  p.  110),  and  is 
as  follows  : — **  The  necessity  of  Greek  literature  is 
now  universally  acknowledged ;  insomuch,  tliat  not 
only  our  youth  endeavour  to  acquire  it,  but  it  is 
atudied  even  by  those  advanced  in  years.  We  read 
but  of  one  Cato  among  the  Romans  who  studied 
Greek  in  his  old  age,  but  in  our  times  we  have 
many  Catos ;  and  the  number  of  our  youth,  who  ap* 
ply  themselves  to  the  study  of  Greek,  is  almost  as 
great  as  of  those  who  study  the  Latin  tongue ;  so 
that  Greek  Books,  of  which  there  are  but  few  in  ex- 
istence, are  now  eagerly  sought  after.  But  by  the 
assistance  of  Jesus  Christ,  I  hope  ere  long  to  sup- 
ply this  deficiency,  although  it  can  only  be  accom- 
plished by  great  labour^  inconvenience,  and  loss  of 
time,  liiose  who  cultivate  letters  must  be  supplied 
with  Books  necessary  for  their  purpose,  and  till  this 
supply  be  obtained,  I  shall  not  be  at  rest**' 

The  Editiones  Principes  of  the  Classics  have  al- 
ways formed  capital  objects  in  Bibliography,  and  are 
sometimes  spoken  of  with  a  degree  of  rapture  in 
Bibliographical  works,  which  is  apt  to  appear  inap- 
propriate and  unreasonable  to  tliose  who  covet  books 
aolely  as  they  are  calculated  to  ^afford  delight  or  in- 
formation. The  lover  of  first  editions  has,  howeveri 
some  plausible  reasons  to  assign  in  justification  of 
this  expensive,  and,  as  some  think,  factitious  passion. 
These  editions,  it  is  said,  are  valuable,  in  the  first 
place,  as  curious  monuments  of  early  Typography, 
and,  in  the  next  place,  as  being  more  faithful  re- 
presentatives of  the  best  ancient  Manuscripts, 
than  any  other  editions.  Earum  editionum  author 
ritatemt  says  Maittaire,  aliis  omnibus,  esse  ^Tcfe^ 
rendunii  quippe  qua  sold  MSS.  Jida  nitatur.  This 
ground  of  preference,  however,  has  some  learn- 


ed oppugners.  Schelhom,  ra  hia  Amcfnitates  Ltie'  Bibltogra. 
rariiB^  speaks  of  those  to  whom  we  are  indebted  for  ^^JjX 
the  first  editions  of  the  Classical  as,  in  general,  very 
ignorant  men ;  quite  incapable  to  collate  Manuscripts 
tliemselves,  and  seldom  taking  assistance  from  those 
who  were.  The  first  Manuscript  tliat  could  be  pro- 
cured, it  has  been  said  by  others,  and  not  that  which, 
aAer  a  careful  collation,  appeared  entitled  to  a  pre- 
ference, was  hastily  committed  to  the  Press,  in  order 
to  take  advantage  of  the  recent  discovery.  Thus 
Gnevius,  in  the  Preface  to  his  edition  of  Cicero  De 
Officiisj  states,  that  the  celebrated  editio  princeps  of 
that  work,  by  Faust,  was  printed  from  a  very  inac- 
curate manuscript,  f  On  tbe  other  hand,  there  are 
many  who  view  those  editions  in  the  same  light  with 
Maittaire.  M.  La  Grange  assures  us,  in.  the  Preface 
to  his  French  translation  of  Seneca's  works,  that  he 
never,  in  any  case  of  difficulty,  consulted  the  editio 
princeps  of  1475,  without  finding  there  a  solution  of 
his  doubts ;-  adding  generally,  que  ceux  qui  studient 
Us  auteurs  ancienSf  soit  pour  en  donner  ties  Editions 
correctesy  soit  pour  les  traduire  dans  une  autre  langue^ 
doivent  avoir  sans  cesse  sons  les  tfeux  les  premiers 
Editions  de  ces  auteurs.  To  the  same  purpose,  M. 
Serna  Santander  observes,  that  the  Editio  Princeps 
of  Pliny  the  Elder,  printed  at  Venice  by  Spira  in 
1469,  ts  in  many  places  more  accurate  than  the  ce- 
lebrated edition  of  Father  Hardouin.  The  truth 
seems  to  be,  that  though  many  first  editions  have  a 
real  literary  value  for  such  purposes  as  are  specified  by 
M.  La  Grange,  there  are  others  which  have  no  value 
save  what  their  extreme  rareness  gives  them  ;-»that, 
therefore,  they  who  scoff  at,  and  they  who  laiid  in- 
discriminately these  literary  rarities,  are  equally  in  the 
wrong ; — in  a  word,  that  we  must  apply  a  different 
rule  of  estimation  to  the  first  editions  of  such  a  Prin- 
ter as  Aldus,  and  those  of  Sweynheim  and  Pannartz.^ 
The  Classics  have  often  been  published,  in  Sets 
more  or  less  complete,  and  more  or  less  estimable 
for  beauty,  correctness,  commentaries,  and  so  forth. 
Lists  of  ail  these  sets,  with  remarks  on  their  relative 
extent  and  merits,  will  be  found  in  the  Bibliographi- 
cal works  to  be  immediately  mentioned.  As  the 
origin  of  the  Delpkin  Collection  forms  an  interesting 
piece  of  Literary  History,  it  may  not  be  improper  to 
notice  it  more  particularly.  This  celebrated  body  of 
Latin  Classics  was  originally  destined  for  the  use  of 
the  Dauphin,  son  of  Louis  XIV. ;  and  was  projected  by 
his  Governor  the  Duke  of  Montausier.  This  nobleman, 
who,  though  a  Courtier  and  Soldier,  was  both  a  Philo- 
sopher and  a  Scholar,  had  been  in  the  habit  of  carry- 
ing some  of  the  Classics  along  with  him  in  all  his  cam- 


*  Annates  de  TImprimerie  des  Alde,  ou  Histoire  des  trois  Manuce,  et  de  leurs  Editions.  Par  A«  G.  Re- 
nouard.  2  tomes  8vo.  Paris,  1803. 

f  See  a  curious  chapter  on  First  Editions  in  Marchand's  Histoire  de  VImprimerie.  He  mentions,  as  a 
piece  of  extreme  folly,  that  one  hundred  guineas  had  been  paid  for  a  copy  of  the  first  edition  of  Boocacio ; 
out  if  that  price  deserved  such  a  censure,  what  epithet  shall  we  bestow  on  a  late  purchase  of  a  copy,  for 
which  L.2260  was  paid  i 

\  When  Mr  Dibdin  tells  us.  Introduction  to  the  Classics^  v.  Aulus  Gbllius,  "  that  all  the  first  editions 

Erinted  by  Sweynheim  and  Pannartz  are  considered  as  particularly  valuable  by  the  curious  in  Bibliography,*' 
e  should  have  added,  chiefly  on  account  of  their  being  curiosities  from  their  great  rarity,  and  not  on  ac- 
count of  their  superior  accuracy. 
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BiMiogm-  paistis ;  and  had  often  exnenencei  impedimenta  to 
P'y^  their  saUsfkctory  perusal,  from  the  recurrence  of  dif- 
ficulties and  aUuaionfy  which  could  not  be  removed 
or  explained,  without  Books  of  reference,  too  bulky 
for  transport  on  such  occasions.  It  was  in  these 
circumstances  that  the  idea  first  occurred  to  him  of 
the  great  utility  of  a  uniform  edition  of  the  prin- 
cipal Classics,  in  which  the  text  of  each  should 
be  accompanied  with  explanatory  notes  and  illus- 
trative coDunents;  and  when  he  became  Gover- 
nor to  the  Dauphin,  he  thought  that  a  fit  oppor- 
tunity to  set  on  foot  an  undertaking  calculated  to 
prove  so  useful  to  the  studies  of  tlie  young  Prince* 
Huety  Bishop  of  Avranches,  then  one  of  Uie  Dau- 
phin's Preceptors,  was  accordingly  commissioned  to 
cinploy  a  sufficient  number  of  learned  men  for  this 
purpose,  and  to  direct  and  animate  the  whole  under- 
taking. Once  every  fortnight  they  came  to  him  on  a 
stated  day,  each  with  the  portion  of  his  work  which 
h^  had  finished  in  the  interval,  to  undergo  his  inspec- 
tion and  judgment.  The  copious  verbal  indexes,  which 
constitute  so  valuable  a  portion  of  these  editions, 
were  added  at  his  suggestion ;  but  not  without  consi- 
derable opposition  on  the  part  of  his  ossistants,  who 
were  appalled  by  the  prospect  of  so  much  irksome 
labour  as  would  be  necessary  to  do  justice  to  this 
part  of  the  plan.  (Memoirs  of  Huet's  Life,  Book  5.) 
The  collection,  including  Danet's  Didionary  of  An* 
iiqmiicii  extends  to  sixty-four  volumes  quarto.  **  It 
IS  remarkable,"  says  Dr  Aikin,  in  one  of  the  notes 
io  his  excellent  translation  of  Huet's  Memoiri^ 
**  tjist  Lucan  is  not  among  the  number.  He 
was  too  much  the  Poet  of  li&rty  to  suit  the  age  of 
Louis  XIV." 

T^e  following  are  the  most  useful  Bibliographical 
accounts  of  the  Classics:  1.  A  Vietn  of  the  Varioug 
JEdMofu  of  the  Greek  and  Roman  Classics,  mith  Re* 
marks,  by  Dr  Harwood.  This  work,  first  published 
in  1775,  has  gone  through  several  editions ;  the 
iarger  works  of  the  same  kmd,  to  which  it  gave  rise, 
not  having  superseded  it  as  a  convenient  manual  in 
this  department  oi  Bibliography.  2.  De^i  Auiori 
Classici  sacri  profhni,  Gneci  e  Latini,  Siblioiheca 
portaHle;  9  volsJ  12mo,  Venice,  1793.  This  work 
was  con^iled  by  the  Abb6  Boni,  and  Bartholomew 
Gandw ;  and  contains  a  translation  of  the  preceding, 
with  corrections  and  large  additions,  besides  criti- 
eisms  on  the  works  of  Bibliographers,  and  a  view  -of 
the  origin  and  history  of  Printing.  3,  An  Introduce 
Uon  to  the  Knowledge  of  Rare  and  Valuable  Editions 
of  the  Classics,  by  T.  F.  Dibdin.  The  fint  edition 
was  published  in  ISmo,  in  180S;  but  it  has  since 
been  greatly  enlarged  in  two  octavo  editions,  the 
last  of  which  appeared  in  ]  808.  The  utility  of  this 
work  is  considerably  enhanced  by  the  full  account 
which  it^con  tains  of  Polyglott  Bibles,  of  the  Greek 
and  Latin  editions  of  the  Septuagint  and  New  Testa- 
ment, and  of  Lexicons  and  Grammars. 

The  improved  editions,  by  Harles  and  Emesti,  of 
the  BiUiotheca  Grteca  and  Bidliotheea  Latina,  of 
Fabric] us,  are  well  known  to  the  learned,  as  immense 
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magazines  of  information  in  regard  to  the  Classics  BiblMf«. 
and  classical  literature ;  but  as  they  extend  over  a     P^7* 
much  wider  field  of  inquiry  than  is  embraced  by  ^"^^^ 
Bibliography,   it  does  not  belong  to  our  present 
subject  to  give  a  more  particular  account  of  them. 

V«    Of  Anonymous  and  Pseudonymous  Books* 

The  great  number  of  Books  published  anonjrmous- 
ly,  as  well  as  under  false  or  feigned  names,  early  di- 
rected the  attention  of  the  learned  to  this  brand)  of 
Bibliographical  inouiry.  In  1669>  Frederic  Geisler, 
a  Professor  of  Public  Law  at  Leipsic,  published  a 
Dissertation  De  Nominum  Mutatione,  which  he  re- 
printed in  1 671,  with  a  short  catalogue  of  anony- 
mous and  pseudonymous  authors.  About  the  same 
period,  a  similar  but  more  extensive  work  had  been 
undertaken  by  Vincent  Placcius,  Professor  of  Morab 
and  Eloquence  at  Hamburg,  and  which  was  pub- 
lished in  4to  in  1674,  with  Mb  title  :  De  Scriptis  et 
Scriptoribus,  anonymis  atque  pseudonymis^  Syntagma* 
Four  years  thereafter,  John  Decker,  a  learned 
German  Lawyer,  published  Conjecturae  de  scriptis 
adespotis,  pseudepigraphis,  et  suppositUiis  i  which  was 
republbhed  in  lo86,  with  the  addition  of  two  Letters 
upon  the  same  subjects ;  one  by  Paul  Vindlinglus, 
a  Professor  at  Copenhagen,  and  the  other  by  the 
celebrated  Peter  Bayle.  In  1689,  John  Bfayer,  a 
Clergyman  of  Hamburg,  published  a  letter  to  Plac- 
dus,  under  this  title :  Dissertatie  epistolica  etd  Ptae* 
eium,  jpta  anonymorum  et  pseudonymorum  Jarrago 
exhiiiiur*  Placcius,  meanwhile,  had  continued  & 
inquiries ;  and  after  his  death,  die  firuits  both  of  his 
first  researches  and  additional  discoveries  were  em- 
bodied in  one  work,  and  published  in  a  folio  yokunej 
at  Hamburg,  in  1708,  by  Mathew  Dreyer,  a  Law- 
yer of  that  city.  The  work  was  now  entitled.  Thea* 
trum  Anonymorum  et  Pseudonymorum  /  and,  besides 
an  Introduction  by  Dreyer,  and  a  Life  of  Placcius, 
by  John  Albert  I^bricius,  it  contains,  in  an  appen- 
dix, the  before-noticed  treatises  of  Geisler  and 
Decker,  with  the  relative  Letters  of  Vindinlinsius 
and  Bayle,  as  well  as  Mayer's  Dissertatio  Epistciica, 
addressed  to  Placdus*  This  very  elaborate  work 
contains  notices  of  six  thousand  books  or  authors; 
but  it  is  ill  arranged,  often  inaccurate,  and  three*- 
fourths  of  it  are  made  up  of  citations  and  extract^ 
equidly  useless  and  fatiguing.  * 

A  part  of  this  subject,  that  relating  to  Books  pub- 
lished under  fiilse  or  fanciful  names,  had  been  under- 
taken in  France  by  Adrian  Baillet,  nearly  about  the 
same  p^iod  that  Placcius  commenced  his  inquiries^ 
In  1690,  this  author  published  his  Auteurs  Deguisfs; 
1)ut  this  is  little  more  than  the  Introduction  to  an 
intended  Catalogue  of  such  authors,  whjch  Baillet 
never  coropleted;  being  deterred,  as  Niceron  says, 
by  the  apprehension,  that  the  exposii;ig  of  conceaied 
authors  might  some  way  or  other  involve  him  in 
trouble.  In  this  piece,  which  was  reprinted  in  tht 
sixtli  volume  of  De  la  Monnoye's  edition  qf  Bajl- 
let's  Jugemens  des  Savans,  there  are  some  carious 


tmn^ 


*  See  the  copious  article  on  Placdus,  in  Chaufjpi^'s  Nouveau  Dietionnaire  Historic  et  Critifpte* 
Tom.  III. 
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BibHogm*  Kierary  anecdotet ;  particularlj  thoie  illustratire  of 
P^  ^  the  rmge  which  obtained  after  the  revival  of  letterty 
for  the  assumption  of  claflsical  names.  In  Italy, 
these  names  were  so  generally  introduced  into  fami- 
lies, that  the  names  of  the  Saints,  hitherto  the  com- 
mon appellatives,  almost  disappeared  from  that  coun- 
try. 

The  taste  for  this  species  of  research,  which  the 
work  of  Placcius  had  diffused  in  Germany,  produced 
aeveral  Supplements  to  it  in  that  country.  In  one 
published  at  Jena,  in  ITlli  under  the  name  of  Chri- 
stopher Augustus  Neuman,  there  is,  besides  the  list 
of  authors,  a  dissertation  upon  the  question,  Whether 
it  is  lawful  for  an  author  either  to  withhold  or  to 
disguise  his  name  ?  which  question  he  decides  in  the 
alBrmative.  This  work  is  entitled,  De  Libris  antmymu 
et  pseudonymu  Schediasma,  ewnpledens  observeUiones 
generaleSf  et  SpicUegium  ad  Pl accii  Theatrum,  But 
the  most  considerable  of  these  Supplements  was 
that  published  by  John  Christopher  Mylius,  at  Ham- 
burg, in  1740.  It  contains  a  reprint  of  the  Seht' 
diasma  of  Neuman,  with  remarks  ;  and  a  list  of  three 
thousand  two  hundred  authors,  in  addition  to  those 
noticed  by  Placcius.  The  notices  of  Mylius,  how- 
ever, are  limited  to  books  in  the  Latiui  German,  and 
^«nch  languages. 

About  the  middle  of  last  century,  the  Abb6  Bo- 
Bardi,  Librarian  to  the  Sorbonne,  undertook  a  Dic- 
tionary of  anonymous  and  pseudonymous  works,  but 
he  died  without  publishing  it.  The  mamucript  is 
said  to  have  been  carried  to  Lyons ;  and,  it  is  sup- 
posed, was  destroyed  there,  during  the  disorders 
that  followed  the  Revolution.  In  the  third  volume 
of  Cailleau's  Dietionnaire  Bibliographiaue^  published 
in  1790,  there  is  a  separate  alphabet  for  anonymous 
Books,  which  occupies  about  half  the  volume.  It 
embraces  Books  in  all  hmgnages,  but  those  only 
which  the  compiler  thought  rare  or  curious.  The 
last,  and  by  far  the  best  work  in  this  department,  is 
the  Dietionnaire  des  ouvrages  Anonyme$  et  Pseudo* 
nymesi  by  M.  Barbier,  Librarian  to  the  late  Emperor 
of  France.  It  consists  of  fbur  volumes  octavo ;  two 
•f  which  were  published  in  1806$  and  the  remaining 
two  in  I8O9.  It  comprises  above  twelve  thousand 
articles ;  but  the  plan  does  not  embrace  any  Bnglirii, 
German,  or  Italian  works,  but  those  which  have  been 
translated  into  the  French  language.  Works  of  this 
class  are  more  particularly  useful  in  regard  to  the 
literary  productions  of  periods  and  countries  which 
have  been  greatly  restricted  in  the  liberty  of  die  Press. 
M.  Barbier  states,  that  in  every  Libraiy  composed  of 
useful  Books,  it  will  be  found,  that  a  third  part 
have  not  the  names  of  the  authors,  translators,  or 
editors ;  a  proportion  which,  if  true  at  idl,  can  only 
hold  true,  we  think,  of  Continental  '  "- — '" 


YI.  ()f  Condemned  and  Pp0hibiied  Books. 

Books  supposed  hurtful  to  the  interests  of  govern- 
ment, religion,  or  morality,  have  sometimes  been 
condemned  to  the  flames,  sometimes  censured  by 
particular  tribunals,  and  someiisMS  suppressed.  Thcae 


measures  have  been  followed  bv  particular  oountries.  BlbKogia. 
both  in  respect  to  their  own  productions  and  those  of  ^_P''|[^ 
their  neighbours.  In  some  countries,  lists  of  the  Books 
prohibited  within  them,  have,  from  time  to  time, 
been  published ;  and  in  these  lists  are  oflen  found  the 
most  highly  prized  productions  of  the  Literature  of 
other  nations.  This  constitutes,  indeed,  a  melancholy 
portion  of  the  history  of  Books ;  for  though  the  facts 
which  it  collects  sometimes  amuse  by  their  folly,  they 
oftener  excite  indignation  and  pity  at  the  oppres- 
sioas  of  Power,  and  the  sufferings  of  Learning. 

The  practice  of  condemning  obnoxious  Books  to^ 
the  flames  is  of  very  ancient  date.  The  works  of 
Protagorus  of  Abdera,  a  disciple  of  Democritus, 
were  prohibited  at  Athens,  and  all  the  copies  that 
could  be  collected  were  ordered  to  be  burnt  by  the 
public  crier.  Livy  mentions,  that  the  writings  of 
Numa,  which  were  found  in  his  grave,  were  con- 
demned to  the  flames,  as  being  contrary  to  the  reli- 
gion which  he  had  himself  established!  Augustus 
caused  two  thousand  Books,  of  an  astrological  cast, 
to  be  burnt  at  one  time ;  and  he  subjected  to  the 
same  doom,  some  satirical  pieces  of  Labienus. 
Tacitus  mentions  a  work  which  the  Senate,  under 
Tiberius,  condemned  to  the  fire  for  having  designated 
Cassius  as  the  last  of  the  Romans.*  This  practice  was 
early  introduced  in  the  Christian  world.  **  After  the 
spr^ing  of  the  Christian  religion,'*  says  Professor 
Beckmann,  '<  the  Clergv  exercised  against  Books  that 
were  either  onfkvourable  or  disameable  to  them, 
the  sane  severity  which  they  had  censured  in  the 
heathens,  as  foolish  and  prejudicial  to  their  own 
cause.  Thus  were  the  writings  of  Arius  condemned 
to  the  flames  at  the  Council  of  Nice ;  and  Constan- 
tiae  threatened  with  the  punishment  of  death  those 
who  should  conceal  them.  The  Clerffv  assembled 
•t  the  Council  of  EphMo.,  req.ie.ted  ^eodouu.  IL 
to  cause  the  works  of  Nestorius  to  be  burnt,  and 
this  desire  was  complied  with.  The  writings  of 
Bunches  shared  the  like  fitte  at  the  Council  of 
Chalcedon ;  and  it  would  not  be  difficult  to  collect 
examples  of  the  same  kind  from  each  of  the  follow- 
ing centuries.'* 

When  the  Popes  caused  die  nations  of  Christen- 
dom to  acknowledge  their  inlUlibility  in  all  matters 
appertaining  {o  religion,  they  also  took  upon  them* 
selves  the  care  and  the  rightof  pointing  out  what  Booka 
should,  or  should  not,  be  read ;  and  hence  origimU 
ed  those  fiunous  Expurgatory  Indexes^  which  fur- 
nish such  ample  materitus  for  the  Bibliography  of 
prohibited  Books.  There  is  a  copious  list  of  these 
Indegesm  the  work  of  Peignot,  to  be  immediately 
noticed.  The  next  step  in  the  pragress  of  usnrpo- 
tioo  was  dM  licendng  of  Books.  By  the  Council  of 
Laterao,  held  at  Rome  in  1515,  it  was  ordered,  that 
in  future  all  Books  shoold,  previous  to  publicalioiiy 
be  submitted  to  the  judgment  of  Clerical  Censorse 
^  To  fill  up  the  measure  of  eneroachment,''  ssya 
Milton,  **  their  last  invention  was  to  ordain,  that  n« 
Book  should  be  printed,  as  if  St  Peter  had  bequeath- 
ed them  the  keys  of  the  Press  also,  as  well  as  of  Pa- 
radise, unless  it  were  approved^  and  licenaed  under 
the  hands  of  two  or  three  gluttonous  Friars.    Till 
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*  See  the  chapter  on  Book  Censors  in  Profeseor  Beckmann*s  History  of  Inventions* 
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Bibliosra-  then,  Books  were  erer  as  freely  admitted  into  the 
pliy*  world  as  any  other  birth  ;  the  issue  of  the  brain  was 
no  more  stifled  than  the  issue  of  the  womb  ;  no  en- 
vious Juno  sat  cross-legged  over  the  nativity  of  any 
roan's  intellectual  ofispring."  (Speech  on  the  Liberty 
of  unlicensed  Printing,) 

The  following  works  contain  accounts  of  con- 
demned and  prohibited  Books,  and  of  the  Indices  Ex' 
purgatorii,  1.  Dissertatio  historico-literaria  de  li' 
bris  combttstis,  in  the  seventh  volume  of  Schelhorn's 
Amcenitates  Literarice.  The  same  subject  is  resum- 
ed in  the  eighth  and  ninth  volumes.  2.  Index 
generalis  Ubrorum  prohibitorum  a  Pontificis  g  in 
usutn  Bibliothecce  Bodleiance ;  by  TIio.  James,  l627- 
We  do  not  know  that  any  other  work  of  this  kind 
was  ever  published  in  England.  3.  Framcus  De 
Papistarum  Indicibus  Ubrorum  prohibitorum,  pub- 
lished at  Leipsic  in  1684*.  4.  Thesaurus  Bibliogro' 
phicus  ex  Indicibus  Ubrorum  prohibitorum  congestus, 
published  at  Dresden  in  1743.  5.  Dictionnaire 
Critique  et  Bibliographique  des  principaux  Livres 
condamnes  au  Jeu,  supprimes  ou  censures,  par  G. 
Peignot,  2  vols.  8vo,  Paris,  1806.  This  Book  is 
amusing,  and  gives  a  copioas  list  of  Indices  Ex* 
purgatoriiy  as  well  as  of  authors  who  have  treated 
of  the  subject  of  condemned  Books  in  general: 
but  it  cannot  be  allowed,  that  it  contains  anything 
approaching  to  a  complete  enumeration  of  the  prin- 
cipal works  which  come  under  the  scope  of  the  title- 
page.  There  are  very  few  English  Books  noticed, 
either  those  condemned  in  this  country,  or  those 
prohibited  in  others ;  though  in  this  latter  class,  the 
most  valuable  of  our  philosophical  and  literary 
works  would  be  found  to  be  named.  One  of 
the  most  preposterous  sentences  of  prohibition,  in- 
curred by  an  English  author,  is  that  mentioned  in 
a  letter  from  Sir  John  Macpherson,  while  in  Spain, 
to  Mr  Gibbon,  viz.  that  Smith's  Wealth  of  Nations 
was  prohibited  there  **  on  account  of  the  lowness  of 
its  style,  and  the  looseness  of  its  morals/'  (Gibbon's 
Posthumous  Works,  Vol.  III.) 

We  should  like  to  see  an  accurate  account  of 
works  which  have  been  condemned  to  the  flames, 
or  suppressed,  in  Britain.  In  former  times,  we 
should  find  sOme  as  abominable  instances  of  oppres- 
sion in  this  particular,  as  ever  disgraced  the  worst 
governments  of  Continental  Europe.  The  proceed- 
ings against  William  Prynne,  on  account  of  his  //u- 
triomastix,  or  Player's  Scourge,  furnish  a  noted  ex- 
ample. We  wish  we  could  add,  that  these  proceed- 
ings have  always  been  mentioned  in  our  Histories,  in 
the  terms  which  their  singular  atrocity  is  calculated 
to  call  forth  from  every  heart  that  has  one  chord  in 
unison  with  the  rights  of  humanity.  Prynne,  who  was 
by  profession  a  Lawyer,  is  characterized  by  Mr  Hume 
as  being  "  a  great  hero  among  the  Puritans."  He 
was  in  truth  a  very  fanatical  person ;  but  his  learning 
was  immense,  his  courage  unconquerable,  and  his 
honesty  certainly  as  great  as  that  of  any  of  his  op- 


ponrate  or  oppresson.    His  Hisirhmastix,  a  quar-  Bil4iogf». 
to  of  upwards  of  a  thousand  cjosely  printed  pages,     l^y* 
with  all  its  margins  studded  with  authorities,  came  *^^^  ^ 
out  in  1633  ;  and  was  intended  to  decry  all  drama- 
tic amusements,  and  all  jovial  recreations,  and  to 
censure  the  lax  discipline,  and  the  Popish  ceremo- 
nies of  Prelacy.     In  the  Alphabetical  Table  at  the 
end  of  the  volume,  there  is  a  reference  in  these  words, 
-—  Women  actors,  notorious  whores  ;  and  as  the  Queen 
sometimes  acted  a  part  in  Dramas  played  at  Court,  it 
was  represented  that  Prynne  pointed  at  her  Majesty 
in  this  reference,  and  that  the  Book  was  in  fact  in- 
tended as  a  satire  upon  the  Government.    He  was  ac- 
cordingly prosecuted  in  the  Star-Chamber  for  a  libel. 
The  Book,  which  the  Judges  described  as  a  huge  mis- 
shapen monster,  in  the  begetting  of  which  the  Devil 
must  have  assisted,  was  condemned  to  be  burned; 
and  after  the  example  of  foreign  countries,  this  was 
ordered  to  be  done,  for  the  first  time  in  England,  by 
the  hands  of  the  hangman.     It  was  ordered,   that 
Mr  Prynne  should  be  expelled  from  Oxford,  he  be- 
ing a  graduate  in  that  University ;  and  also  from  the 
Bar.     He  was  farther  sentenced  to  pay  a  fine  of  five 
thousand  pounds,  and  to  endure  perpetual  imprison- 
ment ;  but  this  was  not  yet  all ;  he  was  condemned  to 
stand  in  the  Pillory  on  two  successive  days,  in  West- 
minster and  Cheapside,  there,  on  each  day,  to  have 
an  ear  cut  off.    One  of  the  Judges,  who  represented 
the  Queen's  virtues  as  such  that  neither  oratory  nor 
poetry  could  do  any  thing  like  justice  to  them,  was  for 
making  the  fine  ten  thousand  pounds;  stating,  that  he 
knew  it  was  much  more  than  Mr  Prynne  was  worth, 
yet  far  less  than  he  deserved  to  pay ;  and  he  wished 
farther,  that  his  nose  should  be  slit  and  his  fore- 
head burned  in  addition  to  the  loss .  of  his  ears,  be- 
cause he  might  buy  himself  a  perriwig,  and  so  hide 
that  loss.  *    The  Book,  which  involved  its  author  in 
such  unprecedented  calamities,  had  actually  been  li- 
censed, according  to  the  regulations  which  then  ob- 
tained for  the  licensing  of  Books  for  publication ;  but 
it  was  stated,  that  the  Licenser  had  not  read  the  ^ote 
of  it.    Well  might  Sir  Simonds  D'Ewes  speak  of  this 
as  a  terrifying  trial.     ''  Most  men,"  says  he,  '^  were 
affrighted  to  see,  that  neither  Mr  Prjmne's  Aca- 
demical nor  Barrister's  Gown  could  free  him  from 
the  infamous  loss  of  his  Ears;  and  all  good  men 
conceived  this  would  have  been  remitted ;  many 
asserted  it  was,  till  the  sad  execution  of  it.      I 
went  to  see  him  a  while   after,"   continues    Sir 
Simonds,    *'   in  the  Fleet,  to.  comfort  him ;   and 
found    in    him    the    rare    effects    of  an    upright 
heart,  by  his  serenity  of  spurit  and  chearful  pa- 
tience." f     The  account  which  Mr  Hume  givea 
of   this    nefarious    trial    and    sentence-— dwelling 
chiefly  on  the  acrimonious  and  ridiculous  parts  of 
the  Puritan  Pr}'nne's  character  and  Book — ^whol- 
ly passing  over  the  miscreant  sycophancy  of  his 
Judges,  and  but  gentlv  censuring  their  appalling 
and   ruthless  cruelty — ^is  characteristic  enough  of 


♦  See  Prynne's  Trial  in  the  Collection  oi  State  Trials,  Vol.  III.  of  the  «vo  Edition. 

<f  See  Extracts  from  MS.  Journal  of  D'Ewes*s  Life,  published  in  Nichols's  Bibliotheea  TopograrAica  Bri* 
tanniea,  No.  XV. — These  Extracts  contain  some  curious  scraps  of  history  and  anecdote ;  but  it  is  much  to 
be  regretted  that  the  Editor  had  not  the  discretion  to  suppress  the  atrocious  calumny  upon  Lord  Bacon. 
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BiMiegn*  his  flenaral  princ^es  and  maimer ;  and  well  calcu- 
P^y*  lated  to  shoir,  that,  with  all  his  penetrationi  and  phi- 
loaophic  spirit*  and  channs  of  style,  he  was  still 
deficient  in  some  qualities  of  a  Historian^  without 
which.  History  cannot  be  rendered  profitable  either 
to  Princes  or  to  People. 

VIL    Of  Bibliographical    Dictionaries  and    Cata- 

logues. 

The  works  which  fall  to  be  considered  under  this 
section,  sometimes  called  Dictionaries^  sometimes 
Caialogues,  and  sometimes  BtUiotheca^  constitute 
die  most  generally  useful  and  interesting  class  of 
Bibliographical  publications.  By  showing  what 
has  been  written  in  all  the  various  branches  of  hu- 
man knowledge,  in  every  age  and  country,  they  act 
as  useful  guides  to  the  inquiries  of  every  class  of  the 
learned;  while,  by  pointing  out  the  differences  of 
editions,  they  conHitute  manuals  of  ready  information 
to  the  professed  Bibliographer. 

Works  of  this  class  are  called  General  or  Partial' 
lar^  according  as  their  object  is  to  indicate  Books  in 
all,  or  in  one  only,  of  the  departments  of  Science 
and  Literature.  The  former  only  aspire  to  point  out 
rare  or  remarkable  Books ;  for  no  attempt  has  yet 
been  made,  or  probably  ever  will  be  made,  to  com- 
^e  a  universal  Bibliographical  Dictionary.  On  the 
other  hand,  it  is  the  object  oi particular  Dictionaries 
to  notice  all,  or  the  greatest  part,  of  those  Books  which 
have  been  published  on  the  subjects  which  they  em« 
brace ;  and  hence  their  superior  utility  to  those  who 
are  engaged  in  the  study  of  any  particular  science  or 
subject. 

The  works  of  the  former  class,  which  chiefly  de- 
mand our  notice,  are  the  following : — 1.  BibUogra" 
pkie  Instructive,  ou  TraitS  de  la  Connoissance  des 
lAvres  rares  et  singidiers,  par  G.  F.  De  Bure ;  in 
■even  volumes  octavo,  published  at  Paris  between 
1763  and  1766.  The  books  described  in  this  work 
are  arranged,  in  appropriate  subdivisions,  under  the 
^ve  grand  classes  of  TheologUf  Jurisprudence,  Sciences 
and  Arts,  Belles  Lettres,  ana  History  ;  and  the  clas- 
aification  which  it  exemplifies  is  that  generally  fol- 
lowed by  foreign  Bibliographers.  The  names  of  the 
authors  in  all  these  classes  are  arranged  alphabeti- 
cally in  the  last  volume ;  but  it  has  no  index  to  ano- 
njrmous  work8,-*-a  want,  however,  which  was  after- 
wards supplied  by  another  hand,  in  a  thin  octavo  vo- 
lume published  in  1782,  entitled  Bibliographic  In' 
structive,  tome  dixietne.  This  is  called  the  tenth  vo- 
lume, because  De  Bure  had  himself  published  a  Sup- 
plement of  two  volumes  in  1769*  Its  title  is,  Sup* 
pUment  h  la  Bibliographic  Instructive ,  ou  Catalogue 
des  Livres  de  Louis  Jean  Gaignat,  De  Bure  was  a 
Bookseller  at  Paris,  of  great  eminence  in  his  profes- 
sion, but  still  more  distinguished  for  extensive  in- 
formation in  all  matters  appertaining  to  Bibliography 
and  Literary  History ;  and,  accordingly,  his  work 
IS  still  the  delight  of  Bibliographers,  though  it  has 
been  foUowed  by  others  which  indicate  a  much  greater 
number  of  Books,  and  which  also,  in  some  particulars, 
excel  it  in  accuracy.  S.  Dictionnaire  Typographique, 
HistoriquCf  et  Critique,  des  Livres  rares,  estimis  et 
recherchSs  en  tons  genres^  par  J.  B.^  L.  Osmont ; 


2  vols.  8vo,  Paris,  1768.  This  work  is  more  ample  Btbliogn 
in  notices  of  Italian  Books  than  that  of  De  Bure.  ^^^' 
3.  Dictionnaire  BMiographique,  S  vols.  8vo.  Paris, 
1790.  This  work,  generally  known  under  the  name 
of  Cailleau's 'Dictionary,  was  compiled,  according  to 
M.  Barbier  and  others,  by  the  Abbe  Du  Clos.  It 
was  republished  in  1800,  with  a  Supplementary  vo- 
lume, by  M.  Brunet.  It  has  been  already  mention- 
ed, that  the  third  volume  has  a  separate  alphabet  for 
anonymous  Books.  4.  Manuel  du  Libraire  et  de 
V Amateur  de  Livres;  contenant,  \o,  Un  nouveau 
Dictionnaire  Bibliographique ;  2o,  Une  Table  en 
forme  de  Catalogue  RaisonnS ;  par  J.  C.  Brunet. 
This  work  was  published  in  three  volumes  octavo 
in  1810,  and  republished  with  large  additions,  mak- 
ing in  all  four  volumes,  in  181 4.  It  contains  a 
much  greater  proportion  both  of  English  and  of  Ger- 
man Books,  than  any  of  the  preceding  compilations ; 
and  its  plan  is  such  as  to  afford  all  the  advantages 
both  of  a  Dictionary  and  a  Classed  Catalogue ;  three 
of  the  volumes  being  employed  to  indicate  Books 
under  their  names  in  alphabetical  order;  and  the 
fourtl),  to  class  them,  divested  of  all  Bibliographi- 
cal details,  according  to  the  system  generally  fol- 
lowed. The  prices  of  the  rarer  Books  are  eiven 
from  the  principal  sales  that  have  taken  place  of  late 
years  in  France  and  other  countries ;  so  that,  upon 
the  whole,  this  work,  though  it  has  less  literary  inte- 
rest than  that  of  De  Bure,  is  probably  the  best  Bi- 
bliographical Dictionary  extant,  for  the  purposes  of 
the  professed  Bibliographer. 

In  the  class  of  General  Bibliographical  Dictiona- 
ries we  must  also  place  the  following  work,  though 
its  limitation  to  Books  in  the  learned  and  Eastern 
languages,  renders  it  much  less  general  in  its  plan 
than  those  we  have  described.  It  is  entitled,  A 
Bibliographical  Dictionary,  containing  a  Chrono' 
logical  Account,  alphabetically  arranged,  of  the  most 
curious  and  usefid  Books  in  all  departments  of  Learn' 
ingt  published  in  Latin,  Greek,  Hebreto,  Arabic, 
and  other  Eastern  languages.  It  was  published  in 
1808,  in  six  volumes  duodecimo,  and  the  author, 
we  believe,  is  Dr  Adam  Clarke.  To  the  princi*  - 
pal  works  noticed  in  this  Dictionary,  there  are 
added  Biographical  Notices  and  Criticisms ;  but 
the  author  would  have  judged  more  wisely,  had  he 
included  Books  in  the  modern  languages,  instead  * 
of  deviating  so  largely,  and  with  such  small  preten- 
sions to  novelty,  into  the  provinces  of  Biography  and  • 
general  Criticism.  The  Supplement,  which  he  pub- 
lished in  two  duodecimo  volumes  in  I8O6,  under  - 
the  title  of  The  Bibliographical  Miscellany y  contains, 
among  other  matters,  an  account  of  English  trans- 
lations of  the  Classics  and  Theological  writers ;  a 
list  of  the  cities  and  towns  where  printing  was  - 
established  in  the  fifteenth  century ;  and  a  list  of 
authors  on  Literary  History  and  Bibliography^ 

Some  writers  have  complained,  particularly  M« 
Camus,  that  these  Bibliographical  Dictionaries  have  ' 
been  too  exclusively  devoted  to  the  indication  of  rare 
and  curious  Books  ;  and  that  they  notice  but  few  com- 
paratively, of  these  whose  value  consists  only  in  their 
utility.  **  Je  voudrois,"  says  he,  "  qu'on  suppl^at  a 
ce  d^faut ;  et  que,  dans  une  BibUograpbi^  form^e  ; 
sur  im  non  nouveau  plan,  on  indiquat  quels  sont,  re-  • 
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Bibliogn-  latiTement  a  chaqoe  genre  de  connoiBsance^  les  livres 
^J^^:^^  lea  plus  instrucUfs."  •  The  Manuel  of  M,  Brunet, 
we  may  observe,  which  was  published  subsequent  to 
the  period  of  this  remark,  contains  the  titles  of  a  much 
greater  number  of  useful  Books,  than  are  to  be  found 
noticed  in  any  of  the  other  General  Bibliographical 
Dictionaries ;  but  it  certainly  does  not,  and  indeed 
was  not  intended,  to  realize  the  idea  of  such  a  Dic- 
tionary as  was  wished  for  by  M.  Cadmus. 

It  has  sometimes  also  been  alleged,  that  these 
Dictionaries,  by  pointing  out  so  many  curious  Books, 
and  rare  Editions,  have  contributed  greatly  to  the  dif- 
fusion of  that  singular  species  of  disease  called  the  Bu 
hUomania,  We  do  not  doubt  that  they  may  hare  help- 
ed to  do  so ;  but  the  truth  is,  that  this  disease  has 
a  much  deeper  root  ki  the  vanities  of  human  nature, 
and  is  of  much  more  ancient  date,  than  seme  per- 
tons  seem  to  imagine*  It  eave  great  offence  to  So* 
crates  and  to  Lucian  ;f  and  its  prevalence  among  his 
countrymen  had  called  forth  the  animadversions  of 
Bruyere,  4ong  before  the  popular  work  of  Dc  Bore 
gave  such  an  acknowledged  zest  and  pungency  to 
the  taste  for  amassing  literary  curiosities. 

The  number  of  Dictionaries,  Catalogues,  and  Bu 
Kiotkeca,  applicable  to  particular  departments  or 
provnices  or  Learning,  is  much  too  great  to  permit  us 
to  do  anything  more  than  to  point  out  a  few  of  the 
most  remarkable  and  useful  among  them.  Lipenius, 
a  learned  German  Divine  and  Professor,  bom  in  16S0, 
and  who  died  in  1692,  worn  out,  as  Niceron  says,  by 
labour  and  chagrin,  compiled  a  Bibliotheca  Tkeolo- 
gieoj  a  Bibliotheca  Juridical  a  Bibliotheca  Fhilono* 
phicoy  and  a  BibUotheea  Medica^  making  in  all  six 
volumes  folio.  The  Bibiiotheca  Juridica  has  been 
several  times  reprinted,  atnd  two  Supplements  have 
been  added  to  it,  one  by  Schott,  published  at  Leipsic 
in  1775,  and  the  other  by  Senkenberg,  also  publtdied 
there  in  1789»  making  in  all  four  volumes  folio.  An 
immense  number  of  Books  are  indicated  in  each  of 
these  Bibliotheca  of  Lipenius ;  of  all  of  whieh  the 
plan  is,  to  arrange  the  Books  alphabetically  accord- 
ing to  their  subjects,  each  Bibliotheca  having  also 
an  alphabetical  table  of  nhe  names  of  the  authors 
whose  works  are  arranged  under  the  alphabet  of 
subjects.  The  Bibliotheca  JuridicOf  owing  to  the 
corrections  and  additions  which  it  has  received,  forms 
by  much  the  most  valuable  part  of  this  series.  In 
regard  to  Jurisprudence,  we  may  farther  mention 
Bridgman's  Legal  Bibliography;  and  the  valuable 
work  of  M.  Gam  us,  entitled,  Lettres  sur  la  profession 
d*4dvocatf  et  Bibliotheque  ckoisi  des  Livres  de  Droit, 
There  are  some  truly  excellent  Catalogues  of  Works 
in  the  Sciences,  and  in  Natural  History.  Such  are 
Dr  Young's  CkAdlogue  of  Works  relating  to  Natural 
Philosophy  and  the  Mechanical  ArtSf  annexed  to  his 
Lectures  on  Natural  Philosophy ;  the  BibUotheea 
Mathenm^a  of  Murhard ;  the  Bibliographie  AetrO" 
nomiqne  of  La  Lande ;  and  the  Catatogus  BMiothe' 
ca  Historic  Naturalie  Josxphi  Banks^  by  Dr  Dry* 


ander;  idrich,  though  the  title  seems  to  promiw  <m-  BiUiogn* 
ly  the  catalogue  of  a  private  Library,  is  allowed  to,  P^' 
fturnish  the  most  complete  and  best  arranged  view 
Books  in  Natural  History,  ever  published  in  any  cocm* 
try.  In  the  great  department  oi  History,  there  have 
been  published  various  BibUotheea^  some  of  them 
embracing  the  historical  works  of  all  ages  and  coun- 
tries, and  others,  those  only  which  relate  to  particu* 
lar  countries.  The  Bibliotheca  Historica  of  Meusel, 
an  immense  work,  consisting  of  above  twenty  volumes, 
and  not  yet  completed,  is  of  the  former  class.  It  in- 
cludes Voyages  and  Travels;  but  of  Books  of  this  daw, 
there  is  an  excellent  separate  Catalogue  in  six  volumes 
octavo,  by  M.  Boucher  de  La«Richiffderie ;  puUisbed 
at  Paris  in  1808.  We  must  observe,  however,  thtft 
this  work  would  have  been  better  suited  to  tiie  le» 
gitimate  ends  of  such  a  compilation,  had  the  antlwr 
confined  himself  to  Bibliographical  notices,  and  wbdly 
refrained  from  those  long  extracts  by  whieh  his  Book 
has  been  so  much  enlarged.  Of  the  cYm^ofBibUotkeea' 
applicable  to  the  history  of  particular  ceunOriee,  the 
Btbliathegue  HiHorique  de  la  France^  origiAally  pub- 
lished in  1719  in  one  volume  folio,  but  in  tie  lait 
edition  published  between  I768  and  1778,  extended 
to  five  vdomes,  is  by  fiir  the  most  splendid  and  per- 
fect example.  It  eontadns  neuiy  iffW  thousand  af^ 
tides  atf  well  in  Manuscript  as  Pnnted,  methodically 
arranged  under  the  different  heads  of  French  kktoty 
to  which  they  relate,  and  aeoompanied  with  a  eom« 
plete  set  of  indexes  to  authors  and  subjects. 

We  must  refer  snch  of  our  readers  as  are  desiMw 
of  seefaig  afldler  list  of  Catalogues  of  Books  in  the 
different  branches  of  knowledge,  to  the  RSpertw^ 
Bibliographique  Vnvoersel  of  M^Peignot ;  a  osefWr 
but  ill  arranged  Book. 

It  does  not  belong  to  our  plan  to  notice  Catdognee 
of  particular  Libraries ;  but  we  maj^  observe,  tlMt 
Classed  Catdogues  of  extensive  Collections  are  justly 
regarded  as  rich  storehouses  of  information  by  ill 
inquirers  after  Books.  We  cannot  but  add,  thit  in 
this  Country,  we  are  greatly,  we  might  with  pri^ 
priety  say,  shamefully,  behmd  the  Continentd  Nations, 
in  this  respect.  Catalogues  of  this  kind  might  have 
been  expected  fVom  the  Directors  of  the  British  Mu- 
seum, and  from  the  great  Universities  of  Oxford  and 
Cambridge,  so  rich  in  Books,  in  leisure,  and  en- 
dowments; but  it  was  a  Law  Society  of  Scotland, 
we  believe,  namely,  the  Society  of  Writers  to  his 
Majes*y*s  Signet,  which  set  the  first  example  i* 
l^tam,  of  publishing  a  Catdogue  of  their  Libraiy, 
SO' arranged,  as  to  enable  every  one  to  turn  at  once  to 
the  class  of  Books  which  immediatdy  interests  hi« 
inquiries. 

VIII.  Of  the  Classijication  of  Booh. 

The  classing  of  Books  in  a  Catalogue,  so  as  to  fur- 
nish a  correct  systematic  view  of  the  contents  of  aa 
extensive  Library,  is  a  task  of  grettt  difficdty  and  im- 


*  Memoires  de  rinstitut  National. — Class — Litt.  et  Beaux  Arts.  Tom.  IL 

f  Lucian's  piece,  cdled  in  Francklin's  translation  of  his  works.  The  Illiterate  Sook'ffunterp  is  perhaps  the 
bitterest  satire  upon  Book-Collectors,  who  are  not  Book^readers^  ever  printed. 
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p^ftMCft,  hk  oidfar  t»  tUi,  it  is  pacwmy  tp  nf«r 
every  Book  to  iti  ptoperDlaioe  in  tlieflenonlijFSten 
of  hunuui  kaoiriedge ;  aM  to  do  io  wHh  pfociaioii,  it 
ii  oocenonr  to  have  deer  end  exect  ideoe  of  the 
•oopeandobjeetiof  all  thedepertnenUaiidbnuidMB 
of  which  that  ajTsteBB  conaitta.  The  utilitj  of  Cata- 
logvea  so  clawed  is  very  great,  and  oensists  obnously 
in  this,  that  the  Books  upon  any  subject  are  found 
at  once  b^  referring  to  the  proper  heal ;  whereas  in 
Abhiybetical  Catalogues,  the  wnole  most  be  perused 
ben>re  we  can  ascertain  what  Books  they  contain 
upon  the  subjects  which  ioteresl  «s.  All  who  duly 
consider  the  matter,  therefoea^  mast  concur  in  Dr 
Middleton  8  brief  and  emphatic  description  of  such 
an  undertaking,  as  ret  itaiS  magm  mamenH^  mukique 

Whether  Classed  Catalogues  werein  use  among  the 
ancienu,  is  a  piece  of  informataon  whidi  has  not 
descended  to  us.  The  first  who  is  known  t6  have 
written  upon  the  subject  was  a  German,  named 
Florian  Trefcr,  who  published  a  method  of  classing 
Books,  at  Augsburg,  in  1560.  Cardona,  in  1587, 
and  Scholt,  in  l608,  published  treatises  upon  this 
subject ;  and  in  l687»  Gabriel  Naud6,  a  writer  of  no 
amall  celebrity  in  his  day,  published  his  Avi$  four 
dretier  wte  AUtoikegue^  in  which  he  treats  or  the 
principles  of  classification.  The  Catalc^oe  which  he 
compfled  of  the  Library  of  the  Canon  De  C<Hrdes> 
afterwards  purchased  by  Mazarin,  was  published  in 
I64S,  and  is  esteemed  a  curiosity  among  Bibliogra- 
phers. In  the  early  part  of  the  eighteenth  century, 
Gabriel  Martin,  a  learned  Parisian  Bookseller,  who 
seems  to  have  been  much  emplojed  in  compiling 
Catalogues,  chalked  out  a  system  of  arrangement, 
whidi,  in  a  great  degree^  superseded  afi  other 
systems,  and  which,  in  its  leading  divisions,  is  still 
generally  followed  on  the  Continent.  Varioos  other 
systems  have,  however,  been  proposed  by  the  Biblio- 
graphers of  France  and  Germany ;  but,  before  pro- 
ceeding to  any  particular  notice*  either  of  the  sjrstem 
of  Martin,  or  of  those  which  diffisr  from  it,  we  must 
observe,  that  all  who  have  written  upon  the  subject, 
aeem  to  have  confounded  two  objects,  as  we  think, 
perfectly  distinct— the  arrangement  to  be  followed 
in  the  Cfatalogue  of  a  Library,  and  that  to  be  followed 
in  placing  its  Books.  They  all  suppose  the  same 
nicety  and  exactness  of  classification  to  be  eoually 
necessary,  and  equally  practicable  in  both*  Now, 
we  must  remark,  that  where  there  is  a  Classed 
Catalogue,  the  grand  oMects  of  all  arrangement 
are  suffciently  provided  for,  independently  of  the 
location  of  &e  Books;  and,  if  there  should  not 
be  a  Classed  Catalogue,  it  seems  verv  (Mear,  that 
the  bulk  of  those  who  frequent  a  public  Library, 
could  derive  little,  if  any,  benefit  from  an  elabo- 
rate classification  of  the  Books  on  the   shelves; 


even  simosing  it  practicable  to  effect  and  main 
tain  it.  The  chief  end  of  any  arrangement  that  h 
made  on  the  shelves,  ought  to  be,  to  aid  the  memory*, 
and  abridge  the  labour  of  the  Librarians ;  and  all  that 
is  useful  m  this  respect,  may  be  accomplished,  by 
means  of  a  much  ruder  plan,  than  could  be  tolerated 
in  any  Catalogue  pretending  to  Classification. 

The  system  generally  ft>llowed,  as  we  have  already 
mentioned,  is  that  of  Martin ;  which  divides  books 
into  the  five  great  classes  of  TheoiogVy  Jurisprudence, 
Scieuees  and  Arts,  Belles  LeUres,  and  History.  Each 
of  these  classes  has  divisions  and  subdivisions  more 
or  less  numerous,  according  to  the  number  of  tlie 
branches  to  be  distinguished ;  and  it  is  in  the  distri- 
bution of  tliese,  that  the  chief  diffisrences  are  found 
in  foreign  Catalogues ;  though  the  divisions  and  sub- 
divisions of  De  Bure,  as  exemplified  in  his  Biblio" 
graphie  tnttrucHfte^  are  those  commonly  followed. 
Some  Bibliographers,  however,  have  proposed  to 
alter  the  order,  others  to  diminish,  and  some  to 
increase  the  number  of  the  primitive  classes ;  while 
a  few  have  proposed  systems  altogether  different, 
and  greatly  more  refined  in  their  principles  of 
classification.  M.  Ameilhon,  in  a  paper  published 
in  the  Mewwirt  of  the  French  Institute,  proposes 
the  following  leading  divisions)  Grammar,  Logic, 
Morals,  Jurisprudenco,  Metaphysics,  Physics,  Arts, 
Belles  Lettres,  and  History*  f  In  this  arfango* 
ment,  Theology f  to  which  he  has  great  objections  as 
a  separate  class,  is  transibrred,  with  evident  impro* 
priety,  to  the  cisM  of  Metaphysics.  M.Camus  has 
also  .investigated  the  principles  according  to  which 
Books  ought  to  be  chissed,  in  another  paper  in  these 
Memoirs,  already  quoted ;  but,  as  he  has  not  rc^ 
duced  his  method,  which  proceeds  on  views  much 
too  fanciful  for  the  purpose,  to  specific  heads,  we 
can  only  refer  our  readers  to  huB  paper.  Equally 
remote  from  the  proper  objects  of  a  classed  Cata- 
logue, are  the  systems  proposed  b  v  M.  Peignot,  and 
by  M.  Thiebaut.  %  The  former  takes  the  well  known 
speculations  of  Bacon  and  D'Alembert,  as  to  the 
Genealogy  of  Knowledge,  for  the  basis  of  his  system  $ 
and  thus  fixes  upon  three  principal  heads  or  classes, 
under  the  names  of  History,  fliilosophy,  and  Imagi* 
nation ;  with  the  addition  of  Bibliography  as  an  m- 
troductory  chiss.  In  the  system  of  the  latter,  there 
are,  in  like  manner,  only  three  principal  heads, 
founded  upon  a  division  of  Knowledge,  into  know* 
ledge  Instrumental,  Essential,  and  Suitable. 

Germany  has  also  produced  a  variety  of  BibHo* 
graphical  systems;  some  of  them  as  absurdly  refined 
as  diose  just  mentioned ;  while  others,  that  of  Leib* 
nitz,  for  example,  are  better  adapted  to  practical  par* 
poseSk  The  ciansee  proposed  by  this  eminent  Ph^ os»- 
pherare  as  fellows :  Theology,  Jurisprudence,  Medi^ 
cinei  Intellectual  Philosophy,  Mathenntios,  Natural 


2.07 

pliy; 


■w^ 


*  See  his  very  judicious  Tract,  entitled,  BiUiotbeca  Caniabrigiensis  QreUsuuuia 
Volume  of  his  Works, 
t  Mimoires  de  rinsHtut  National.    Clwa^Litt,  et  Beaux  Arts^  T«  Ih 
i  See  Dictionnaire  de  Bibliolqgiet  par  G*  Peignot,  art.  Systeme. 
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BibUotsra*  Philosophy,  Pliilology,  Historyi  and  Miscellanies.^ 
_P*'y;_  ^  Another  system,  not  very  remote  from  this,  is  that 
proposed  by  M.  Denis,  keeper  of  the  Imperial  Li- 
brary at  Vienna ;  in  which  books  are  divided  into 
the  classes  of  Theology,  Jurisprudence,  Philosophy, 
Medicine,  Mathematics,  History,  and  Philology.  This 
system  is  developed  in  his  Introduction  to  the  KnoW' 
ledge  of  Books,  to  be  afterwards  described. 

Dr  Middieton  is  the  only  British  author,  so 
far  as  we  know,  who  has  written  any  separate 
tract  on  the  classification  of  Books.  The  classes 
proposed  by  him  are  these :  Theology,  History, 
Jurisprudence,  Philosophy,  Mathematics,  Natural 
History,  Medicine,  Belles  Lettres  (Litera  huma" 
nianesJi  and  Miscellanies,  His  object  in  the  tract 
referred  to,  was  to  recommend  the  adoption  of  this 
arraugement  for  a  Catalogue  of  the  University  Li- 
brary of  Cambridge ;  ana  whatever  may  be  its  de- 
fects, it  cannot  be  questioned  that  a  printed  Cata- 
logue of  this  collection  so  classed,  would  have  proved 
of  much  utility ;  and  would  have  helped  to  wipe 
away  that  stain  of  remissness  in  this  particular, 
which  still  unfortunately  attaches  to  our  great  Uni- 
versities. 

Naud^  mentions  a  writer,  who  proposed  to  class  all 
sorts  of  Books  under  the  three  heads  of  Morals, 
Sciences,  and  Devotion ;  and  who  assigned,  as  the 

f  rounds  of  this  foolish  arrangement,  these  words  of  the 
Wmist,  Disciplinantf  BonUatemf  et  Scientiam  doce 
me.  We  confess,  that  all  such  systems  as  those  of  M, 
Peignot  and  M.  Thiebaut,  when  applied  to  the  forma- 
tion of  Catalogues,  appear  to  us  quite  as  absurd  as 
this  system  deduced  from  the  Canticles^  The  re^ 
mark,  which  Naude  applied  to  it,  that  it  seemed*  in- 
tended **  to  crucify  and  torture  the  memory  by  its 
^btilties,*'  is  just  as  applicable  to  the  former.  That 
system,  he  adds  (we  use  the  words  of  Evelyn's 
Translation  o^  his  Avis  pour  dresser  une  Biblia* 
theque),  '*  is  the  best,  which  is  most  facile,  the  least 
intricate,  and  the  most  practised ;  and  which  follows 
the  faculties  of  Theology,  Physic,  Jurisprudence, 
Mathematics,  Humanity,  and  others."  M.  Amcilhon 
also  objects  decidedly  to  all  over  refined  Bibliogra- 
phical systems,  and  particularly  to  those  which  aspire 
to  follow  the  genesis  and  remote  affinities  of  the  dif- 
ferent branches  of  knowledge.  **  L^escccution," 
says  he,  ^^  en  seroit  impossible ;  ou  si  elle  ne  I'etoii 
pas,  au  moins  entraineroit-elle  des  difficult^s,  qui  ne 
pourroient  dtre  surmontees  que  par  d4s  hommes  pro- 
fondement  refl^cbes  et  exerces  aux  meditations  m6- 
taphysiques."  f  The  truth  is,  that  when  Bibliogra- 
phers speculate  in  this  field  with  a  view  to  Catalogue 
making,  they  entirely  forget  their  proper  province 
and  objects.  They  have  nothing  whatever  to  dp  with 
Genealogical  Trees  of  knowledge,  or  with  any  mode 
of  classing  Books  which  is  founded  upon  remote  and 
arbitrary  abstractions.  The  whole  use  and  end  of  a 
Classed  Catalogue  is  to  furnish  a  ready 'index  to 
Books,  arranged  according  to  their  subjects;  and 


that  arrttngement  is  thexebre  to  he  prdTerced,  firtadi  BiMgit. 
is  founded  iipon  the  most  obviously  marked^  and  ge- .  H?* 
nendly  recognised  divisions  of  those  subjects.  We 
may -add,  that  to  compile  a  good  Catalogue  of  an  ex- 
tmnive  Library,  even  on  this  humbler  plan,  would 
require  more  ability,  and  more  correcfeneee  of  know- 
ledge, than  are  often  likely  to  be  employed  in  such 
an  undertaking. 

Though  we  are  not  altogether  satisfied  with  the 
division  and  order  of  the  classes  in  the  system  ccnn- 
monly  followed,  w^.  have  no  doubt,  that  by  means  of 
an  additional  classi  and  a  correct  arrangement  of  the 
subdivisions,  a  Catalogue  might  be  formed,  perfectly 
adequate  to  every  useful  purpose*  We  allude  to 
a  class,  such  as  is  partly  indicated  in  the  schemes  botk 
of  Leibnitz  and  Middieton,  for  the  reception  of  all 
Encyclopsedical  works,  of  Collections  of  treatises  on 
various  subjects,  and  Works  of  autliors  who  cannot 
with  propriety  be  limited  to  any  one  division  of 
knowledge.  M.  Camus  thinks,  that  the  latter  de> 
scription  of  works  may  be  properly  enough  entered 
in  the  class  in  which  their  authors  most  excelled; 
those  of  Cicero,  for  eicample,  among  the  Ora* 
tors ;  j:  but,  not  to  mention  the  evident  incongruity 
of  placing  a  collection,  so  multifarious  as  Cicero's 
workf,  under  Oratory  ^  there  may  sometimes  be  roona 
for  uncertainty,  as  to  the  division  under  which,  ac- 
cording to  this  rule,  an  author's  works  ought  4o  be 
sought.  These  incongruities  and  inconveniences,  to- 
gether with  those  which  must  arise  from  placing 
Encyclopaedias,  and  General  Collections,  under 
any  of  the  common  divisions,  can  only  be  reme- 
died by  ■  a  Miscellaneous  Class ;  and  while  this 
class  ought  to  indicate,  in  one  of  its  divisions,  the 
Cdllective  Editions  of  an  author's  works,  his  separate 
treatises  ought  to  be  entered  under  the  subjects  to 
which  they  belong;  as,  without  this,  the  Classed 
Catalogue  will  not  fully  answer  its  purpose,  of 
showing  what  has  been  written  by  the  authors 
contained  in  it,  on  the  different  branches  of  know* 
ledge.  Thus,  a  Catalogue  compiled  upon  this  plan* 
would  not  only  be  rendered  more  consistent  in  its 
arrangement,  but  much  more  complete  as  an  index 
to  the  materials  pf  study. 

IX.  Of  Bibliography  in  generaL 

It  was  our  object  in  this  article,  to  institute  such 
a  divisun  of  the  general  subject,  as  should  enable  us 
to  point  out  the  best  sources  of  instruction  and  in- 
formation in  regard  to  all  its  branches ;  and  in  order 
to  complete  our  view,  we  have  still  to  notice  soma 
of  those  works  which  treat  generally  of  all  matters 
appertaining  ta  Bibliography.  We  do  not  know 
any  Book  that  presents  a  well  wrritten,  judicious,  and 
comprehensive  digest  of  these  matters  }  but  there  are 
several,  nevertheless,  which  contain  much  curious 
and  useful  information  in  regard  to  them.  1.  The 
Introduction  to  the  Knowledge  of  Books  (Einleitung  an 


*  Idea  Leibnitiana  Bibliothecce  PuiUca,  Secundiim  Classes  Scientiarum  Ordsnanda^Jusuirj  et  amtractttS^* 
Works,  Vol.  V. 

f  M  m.  de  tinstit.     Class,  Litterat.  et  Beaux  ArU,  Toai.  L  p.  4i^. 
X  Mem.  de  FInstit.  Tom.  I.  Litt.  et  Beaux  Art0» 
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Bibliofra-  Suekerhmdejy  by  M.  Denit,  whoio  Supplement  to 
P^y  'Maittaire,  and  Bibliographical  system,  we  have  al- 
ready mentioned)  is  of  this  description.  The  last  edi- 
tion, published  at  Vienna  in  1796,  conrists  of  two  to- 
lumes  quarto,  ft  has  never  been  translated  fVom  the 
original  German;  and  it  is  to  be  obsenred,  that  though 
it  treats  of  the  substances,  forms,  and  classification  of 
Books,  it  cannot  be  considered  as  a  merely  Biblio- 
graphical work,  a  large  portion  of  it  being  devoted  to 
the  general  History  of  Learning.  The  author,  who 
was  long  principal  Librarian  of  the  Imperial  Library 
at  Vieiyia,  died  in  1 808.  In  Germany  he  ranks  high, 
not  only  as  a  Bibliographer  and  general  Scholar,  but 
as  a  Poet.  He  was  the  first  who  made  his  coun- 
trymen aequatnted  with  the  Poems  of  Ossian,  by 
means  of  a  poetical  translation,  which  he  published 
in  1768.  His  own  poetry  has  much  of  the  spirit 
and  manner  o£  the  ancient  Bards  of  the  North ;  but 
he  unfortunately  chose  hexameters  for  his  transla- 
tion of  OssiaQ,*-a  form  of  verse  not  at  all  suited  to 
the  genius  of  the  poetry  which  bears  the  name  of 
that  Bard.  We  are  told,  that  his  brother  Poet, 
Alxinger,  who  died  a  year  or  two  before  him,  had 
bequeathed  his  Head  to  augment  the  craniological 
stores  and  science  of  Dr  Gall ;  a  destination  which 
Denis  appears  not  at  all  to  have  relished  for  his  own 
lieadi  and  to  have  feared  that  it  might  yet  take  it  $  for* 
by  his  testament,  he  enjoined  his  executors,  in  very 
positive  terms,  to  see  his  body  inhumed  without 
dismemberment.  *  Z\ Manuel  Bimiographique,  ou  Es* 
sai  sur  la  connoissance  des  livres,  des  formats,  det 
editions,  la  maniere  de  cot^poser  une  Bibliothdque, 
etc.;  par  G.  Peignot,  published  in  1800.  8.  Die- 
tionnaire  raisonne  de  Bidliotogief  contenant  Texplica- 
tion  des  principaux  termes  reiatifs  a  la  Bibliographie; 
dfSB  notices  sur  les  plus  celebres  Bibliographes ;  et 
Fexposition  des  difierens  systeraes  Bibliographiques: 
in  3  vols.  8vo;  by  the  same  author.  BibiiogiUpny  Is 
eertainly  indebted  to- this  industrious  compiler;  but  his 
vi^ue  and  extravagant  notions  of  its  objects  and  rank 
have  too  often  led  him  into  confusion  in  his  Books* 
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hHothecaire  ;  par  C.  F.  Achard,  in  5  vols.  8vo,  pub- 
lished at  Marseills  in  I8O7.  The  chief  value  of 
this  compilation  consists  in  ita  details  of  the  dif- 
ferent systems  which  have  been  proposed  for  classi- 
fying Books.  We  learn  from  tlie  Introduction,  that 
M.  Francois  de  Neufchateau,  when  Minister  of  the 
Interior,  gave  orders  that  the  Librarians  of  all  the 
Departments  should  deliver  Lectures  on  Bibliogra- 
phy ;  but  that  the  plan,  which  indeed  savours  some- 
what of  Bibliomania^  entirely  failed ;  these  Librarians 
having  been  found  quite  incapable  to  prelect  upon 
their  vocation.  5.  Introduction  to  the  Study  of  Bi* 
bliography^  to  tohich  is  prefixed  a  Memoir  on  the  pub' 
lie  Libraries  of  the  Ancients  ;  by  Thomas  Hartwell 
Home,  in  2  volumes  8vo,  published  at  London  in 
1814.  This,  which  is  the  only  English  Book  of  its 
kind,  is  chiefly  translated  and  compiled  from  the 
French  Bibliographical  Works,  and  will  be  found  use- 
ful to  those  who  have  not  access  to  them.  It  con- 
tains full  lists  of  Writers  on  Bibliography  and  Lite- 
rary History ;  and  the  fullest  account  we  have  seen 
of  Catalogues  of  Libraries  both  British  and  Foreign. 
The  specimens  of  early  Typography,  and  of  the 
Vignettes  and  Monograms  of  the  early  Printers,  are 
very  neatly  executed. 

Wc  do  not  understand  what  this  writer  meansi 
when  he  describes  his  Book  as  intended  for  <'  an  In- 
troduction to  the  infant^  Science  of  Bibliography/* 
He  seems  to  have  allowed  himself  to  be  imposed  up- 
on, by  the  vague  verbiage  of  those  French  Writers^ 
who  claim  for  this  branch  of  knowledge  a  character 
of  vastness  which  does  not  belong  to  it.  Bibliography 
certainly  presents  a  pretty  wide  field  of  inquiry,  and 
in  which  there  is  yet  room  for  many  useful  works ; 
but  it  must  appear  evident  from  the  details  contained 
in  the  present  article,  that  this  field  has  in  almost 
every  part  been  long  cultivated;  if  not  alwaya  with 
perfect  taste  and  judgment,  yet  witli  great  inoustry, 
and  so  as  to  yield  very  profitable  returns  to  the 
Commonwealth  of  Learning. 


BICHAT  (Marik  Francois  Xavibr),  celebrat- 
ed as  an  Anatomist  and  Physiologist,  was  born  in 
France,  at  a  village  called  Thoirette,  on  the  11th 
of  November  1771*  Great  attention  was  paid 
to  his  education  by  bis  father,  who  was  himself 
a  physician,  and  who  initiated  him  at  an  early  age 
in  those  studies  which  were  to  prepare  him  more  par- 
ticularly for  the  profession  to  which  he  had  destined 
him.  He  studied  first  at  the  College  of  Nantua,  and 
afterwards  at  a  seminary  at  Ly(ms ;  and  was  early 
distinguished  for  that  activity  of  mind  and  facility  in 
acquiring  knowledge,  which  are  the  sure  presage  of 
great  attainments  at  a  mature  age.    In  Mathematics 


and  the  Physical  Sciences  more  especially  dependant 
on  abstract  reasoning,  for  which  he  showed  a  re- 
markable predilection,  he  made  rapid  progress.  He 
afterwards  became  passionately  fond  of  Natural  His- 
tory, and  devoted  all  his  time  to  this  new  study. 
He  had  already  made  considerable  advances  m 
this  branch  of  science,  as  he  had  before  done  in 
Natural  Philosophy  and  Mathematics,  when  his  ar- 
dour was  suddenly  ^checked  by  the  reflection  that 
he  was  engaging  in  pursuits  that  were  boundless 
ia  their  object,  and  that  were  in  danger  of  lead- 
ing him  too  far  from  his  future  profession,  through 
which  alone  he  aspired  at  celebrity. '   Bidding  a- 


♦  Biographic  Vniverselky  Tom.  H.  v.  Denisc 


300 


BIG 


Bichit    dieuy  therefore^  with  a  liiigidar  cffurt  of  rMol«* 
tion,  to  his  fhTourite  occupationsi  he  applied  him- 
self at  once  with  great  diligence  to  the  study  of 
Anatomy  and  Surgery,  under  the  guidance  ef  Pe- 
tit, who  was  chief-surgeon  to  the  Hotel  Dieu  at 
Lyons.    It  is  also  curious  that,  some  time  after  he 
had  fully  engaged  in  this  course  of  instraction,  he 
experienced  a  relapse  of  his  passion  for  Mathematics 
to  such  a  degree,  that,  yieldmg  to  the  fascination,  he 
resumed  his  early  studi^,  in  iraich,  however,  he  had 
sufficient  discretion  to  restrict  himself  within  such 
limits  as-  did  not  interfere  with  his  medical  pursuits. 
Petit  soon  discerned  the  superior  talents  of  his  pu** 
pil ;  and,  although  he  had  scarcely  attained  the  age 
of  twenty,  employed  him  constantly  as  his  assistant 
in  his  professional  labours.     The  revolutionary  dis- 
turbances, which  raged  with  so  much  fury  at  Lyons, 
Unfortunately  interrupted  his  progress,  in  the  midst 
of  the  flattering  prospects  which  were  opening  to 
him :  and  flying  from  the  horrors  of  the  sai^,  which 
that  devoted  city  was  about  to  sustain,  he  took  refuge 
in  Paris,  about  the  end  of  the  year  1793.     He  there 
resumed  the  course  of  his  professional  studies,  and 
became  the  assiduous  attendant  upon  the  Lectures  of 
the  celebrated  Dessault ;  and  in  this,  as  in  the  for- 
mer instance,  became,  in  no  long  time,  the  com- 
panion and  friend  of  his  instructor.    His  merit  was 
brought  to  the  notice  of  Dessault  by  an  accidental 
circumstance.    It  had  been  an  established  custom 
in  the  school,  that  the  substance  of  the  lecture  of 
the  preceding  day  was  to  be  recapitulated,  as  an  ex* 
ercise,  before  thejRPhole  class,  by  one  of  the  pupils, 
selected  for  this  purpose.    It  happened  one  day  that 
the  pupil  on  whom  this  task  devolved  was  absent  at 
the  time  when  he  was  expected  to  perform  it,  and  the 
Professor  asked  if  any  one  among  his  auditory  would 
ij^r  himself  as  a  substitute.    BidiAt  boldly  came  for« 
wardio  volunteer  his  services,  and  acquitted  himself 
to  the  admiratioa  of  all  his  hearers.    The  subject  he 
had  to  explaiii  was  the  theory  and  treatment  of  frac* 
turcs  of  the  clavicle.    The  exact  analysis  which  he 
made  of  the  instructions  contained  in  tlie  lecture,  the 
copiousness  and  novelty  of  his  illustrations,  and  the 
spirit  of  order  and  of  method  which  characterixed 
.  the  whole  of  his  exposition,  joined  to  the  modesty 
with  which  he  stated  some  doubts,  as  well  as  some 
original  views  which  he  had  taken  of  the  subject, 
revealed  at  once  the  extent  and  vigour  of  his  genius, 
and  the  expectations  which  might  justly  be  enter- 
tained of  his  future  eminence  in  his  profession.  Des- 
sault, in  particular,  was  strongly  impressed  with  the 
superiority  he  had  manifested  over  all  his  other  pu- 
pils ;  and  from  that  dav  he  became  an  inmate  in  his 
house,  and  was  treated  in  all  respects  as  an  adopted 
son.'    The  export  unities  which  fortune  thus  placed 
within  his  reach  were  eagerly  employed;  and  the 
favoured  pupil  showed  himself  worthy  of  the  protec- 
tion and  confidence  which  he  received.    We  find 
him,  between  the  years  1793  and  1795,  actively 
participating  in  all  the  labours  of  Dessault :  visiting 
his  patients  both  at  the  hospital  and  in  private,  ac- 
companying him  every  where,  as  his  assistant  in  hi^ 
operations,  and  writing  the  greater  part  of  his  let- 
terSf  iQ  answer  to  those  who  consulted  him  firom  a 
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cUstapoe.    His  cixertions  by  no  nseana  ^dond  with    Mcftiu 
the  day ;  and  he  passed  a  great  portion  of  the  mght^*^ 
in  assisting  to  oonduct  the  experimental  researches 
OB  the  diseases  of  bones,  in  which  that  able  surgeon 
was  engaged,  and  in  censulting,  previous  to  each 
lecture,  the  works  of  the  ancient  authors  on  the  sub- 
jects to  which  they  related.    Whatever  Dessault  ex- 
pressed a  desire  to  have  donO)  and  he  often  required 
more  than  an  cHtUnary  person  would  have  supposed 
it  possiUe  lo  perform,  was  sure  to  be  accomplished 
within  the  re^ dsits  tiase  by  his  indefatigable  pupJL 
Notwithstandmg  these  mulnplied  occupations,  BichAt 
fouiid  means  to  prosecute  his  own  researches  in  Ana- 
tomy and  Physiology,  to  which  he  devoted  every  in- 
terval of  leisure  he  could  seise.    The  sudden  death 
of  Dessault,  who  was  snatched  from  the  world  in  the 
meridian  of  his  fiune,  was  a  severe  stroke  of  adver- 
sity to  Bichit ;  but  the  event,  though  it  deeply  af- 
flicted, did  noidiscoursgehim :  and  though  it  m^ht 
intenri^  for  a  tiose,  did  not  eventually  relax  his  ef- 
forts at  advancement*    His  first  care  seems  to  hav« 
been  to  acquit  himself  of  the  obligations  he  owed  his 
benefactor,  by  contributing  to  the  support  of  his  wi- 
dow and  her  son ;  and  by  conducting  to  a  close  the 
fourth  volume  of  Dessault's  Jmirnal  d$  Chirurgk'. 
To  this  volume  he  subjoined  a  biographical  memoir 
of  its  author,  in  which  he  pays  a  just  tribute  to  his 
merit.    His  next  object  was  to  reunite  and  digest 
in  one  body  the  different  surgical  doctrines  wbioh 
Dessault  had  advanced  in  fugitive  pi4)era,  published 
in  various  periodical  works.    Of  these  he,  in  1797» 
oomposed  a  work,  in  two  volumes  octavo,  entlttod 
(Euoret  Ckirurgkales  de  DessauUf  ou  Tableau  de  sa 
Dochrine,  ei  <k  sa  Praiifue  dam  le  TraiiemtfU  dm 
Maladiei  Esiemet  •*  a  work  in  which,  although  he 
professes  only  to  explain  the  ideas  of  another,  he  de» 
veiopes  them  with  the  clearness  and  copiouaneas  of 
one  who  is  m  perfect  possession  of  the  subject  whidi 
he  treats.    He  was  now  at  liberty  to  pursue  the  f«U 
beat  of  his  genius,  and  soon  arrivied  at  those  com- 
prdiensive  and  masterly  views  of  Physiology,  whicbi 
when  afterwards  developed  in  his  writings,  gained 
him  so  much  applause.    Undisturbed  by  the  storms 
which  agitated  the  political  world,  he  pursued  with 
steadiness  the  course  he  had  meditated,  and  direct- 
ed his  more  immediate  attention  to  Surgery,  which 
it  was  then  his  design  to  practise.    We  meet  with 
many  proofs  of  his  industry  and  success,  at  lliis  pe- 
riod, m  the  Recueil  de  la  BocidS  MSdictde  d'EmU'- 
lotion^  an  association  of  which  Bich&t  was  one  of 
the  most  zealous  and  active  members.    Three  me- 
moirs which  he  communicated,  were  published  by 
the  Society  in  1796 ;  ^  first,  descrioing  an  im- 
provement in  the  instrument  for  trepanning ;  the  se- 
cond, detailing  a  new  process,  which  he  devised  for 
the  %ature  of  polypi;  and  the  third,  in  the  distinc- 
tion to  be  observed  in  fractures  of  the  clavicle,  be- 
tween diose  cases  requiring  the  assistance  of  art, 
and  those  in  which  its  interfbrence  would  be  of  no 
avafl.    In  1797y  we  And  him  undertakmg  the  ardu- 
ous task  of  instmcting  others,  which  he  commenced 
by  a  course  of  anatomical  demonstrations.    Not  ex- 
pecting any  great  number  of  pupils,  he  had  hired  a 
small  room  for  the  puipose ;  but  his  merit  as  a 
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BiML  teftchar  aooa  atMcted  a  crowd  of  auditors  ;  be  wm 
^(ri>liged  to  enlarge  hk  theatre,  and  was  also  eocour* 
aged  to  extend  the  plan  of  his  lectures,  and  to  an« 
Doonce  what  had  hitherto  never  been  attempted  by 
one  so  young  and  inexperienced,  a  course  of  <qpera* 
tive  surgery.  1£  the  boldness  of  the  enterprise  was 
oalculated  to  excite  surprise,  his  success  in  the  exe- 
cution of  it  was  still  niore  astonishing*  His  r^Hita« 
don  was  now  fully  established,  and  he  was  ever  after 
the  fiivourite  teacher  with  the  students  who  resorted 
to  Che  canitaL  In  the  following  year,  1793,  he 
garCi  in  aodition  to  his  course  on  Anatomy  and  ope« 
catiTe  Surgery,  a  separate  course  of  Physiology.  But 
the  exertion  of  speaking,  which  these  numerous 
courses  of  lectures,  all  of  which  he  conducted  at  the 
same  time,  required,  was  more  than  his  fiame  could 
bear ;  and  a  dangerous  hserooptysis^  with  which  he 
was  seized  in  the  midst  of  his  laboiurs,  obliged  him 
to  interrupt  them  for  a  time,  and  warned  him  that 
there  are  limits  to  human  strength.  But  the  danger 
was  no  aooaer  oassed,  than  the  lesson  seems  to  have 
been  disregaraed;  for  we  find  him  plunging  into 
new  engagements  with  the  same  ardour  as  before. 
He  had  now  scope  in  his  physiological  lectures  for  a 
fuller  exposition  of  his  original  views  in  the  animal 
economy,  which  were  no  uooner  made  known  to  his 

SipilSy  than  they  excited  much  attention  in  the  me* 
cal  schools  at  Paris ;  and  he  was  induced  to  pub- 
fish  them  in  a  more  authentic  form.  Sketches 
of  these  doctrines  were  given  by  him  in  three  pa* 
pecs  contained  in  the  Memoirs  of  the  SociitS  Medi* 
mUe  d*EmulaUo».  The  first  is  on  the  synovial  mem- 
branes ;  in  which  he  gives  a  more  clear  description 
ef  the  organ  that  secrets  synovia,  a  fluid,  the  origin 
1^  which  had  been  a  matter  of  much  controversy. 
Hie  next  contains  an  account  of  the  membranes  of 
the  human  body  in  general,  which  he  considers  a- 
part  from  the  organs  thev  invest  and  support,  and 
which  they  serve  to  supply  with  vessels ;  and  regards 
as  performing  offices  in  the  economy  distinct  from 
those  of  the  organs  with  which  they  are  so  connect- 
ed. His  last  memoir  relates  to  the  symmetry,  which 
is  ao  remarkable  a  feature  in  all  those  parts  of  the 
body  that  are  the  instruments  of  the  animal  func- 
tions, and  which  establishes  so  exact  a  similarity  be- 
tween the  limbs  and  organs  of  sense  on  each  side  of 
the  body ;  while,  on  the  other  hand,  no  such  regu- 
larity can  be  traced  in  the  forms  and  dispositions 
of  the  viscera,  which,  like  the  heart,  the  stomach, 
liver,  and  other  organs  of  assimilation,  are  subser- 
vient to  the  vital  functions.  He  even  assumes  this 
difierence  as  the  foundation  of  a  marked  distinction 
between  these  two  classes  of  functions;  the  one, 
being  common  to  all  organized  beings,  he  denomi- 
nates organic ;  the  other,  as  exclusively  pertaining 
to  anioiality,  be  denotes  by  the  name  of  animal 
foBCtions.  The  doctrines  contained  in  these  me- 
moirs were  afterwards  more  fully  developed  in  his 
Trmtitur  In  Membranes^  which  appeared  in  1800,^ 
and  which  immediately  drew  tlie  attention  of  the  me- 
dical world  both  at  home  and  abroad.  Some  time 
pievious  to  this,  he  gave  to  the  public  a  small  work, 
m  which  he  endeavoured  to  bring  together,  in  a  con- 
densed tma,  Ae  iMSoaa  of  Dessaiilt  relative  lo  the 
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diseases  of  the  urinary  passages ;  in  the  notes  to  this 
volume»  we  may  perceive  the  germ  of  many  of  those 
views  which  were  peculiar  to  Bich4t. 

His  next  publication  was  the  Recherchef  Ph^iio" 
logiques  mr  la  Vie  et  mr  la  Mort^  in  1800,  which 
consists  of  two  distinct  dissertations.  In  the  first, 
he  explains  at  still  greater  length  than  he  had  pre- 
viously done,  his  classification  of  functions,  and  is  at 
pains  to  trace  the  distinction  between  the  animal 
and  organic  functions  in  air  its  bearings.  In  the  se- 
cond, he  investigates  the  connection  between  life 
and  the  actions  of  the  three  central  organs,  the  Jieart, 
lungs,  and  brain,  on  which  its  continuance  so  essen- 
tialfy  depends.  But  Uie  work  on  which  he  bestow- 
ed the  most  .attention,  and  which  contained  the 
fruits  of  his  most  profound  and  original  researches, 
is  the  Anatomie  G(nSraUf  which  was  published  in 
four  volumes  octavo  in  1801.  It  is  founded  on  his 
classification  of  the  parts  of  the  body,  according  to 
their  intimate  structure ;  in  order  to  establish  which, 
he  decomposes  the  animal  machine,  not  merely  into 
the  larger  pieces  of  which  it  is  formed,  but  into  the 
organic  elements  that  constitute  them.  Of  these 
elementary  parts  or  textures,  as  he  terms  them,  into 
which  every  organ  may  be  ultimately  analysed,  he 
enumerates  twenty-^one  different  ^cies.  He  con- 
ceives each  of  these  textures  to  possess  a  peculiar 
modification  of  vitality,  from  whicn  it  derives  those 
properties  that  distinguish  it  from  dead  matter,  and 
that  give  rise  to  all  the  phenomena  of  the  animal 
economy,  both  in  a  healthy  and  diseased  state. 

Before  BichAt  had  attained  the  age  of  eight-and- 
twenty,  he  was  appointed  physician  to  the  Hotel 
Dieu,  a  situation  which  opened  an  immense  field  to 
his  ardent  spirit  of  ioauiry.  In  the  invesU^ion  of 
diseases,  he  pursued  the  same  method  of  dihgent  ob* 
servation  and  scrupulous  experiment,  which  had  cha- 
racterised his  researches  in  physiology.  He  learned 
their  history,  not  from  books,  but  by  studying  them 
at  the  bedside  of  his  patients,  and  hj  accurate  dis- 
section of  their  bodies  atler  death.  He  engaged  in . 
a  long  series  of  examinations,  with  a  view  to  ascer* 
tain  the  exact  changes  induced  in  the  various  organs 
by  diseases,  which  he  conceived,  in  every  instance, 
primarily  to  affect  some  one  of  their  constituent  tex* 
tures,  while  the  rest  did  not  suffer  any  change,  un- 
less by  the  supervention  of  some  other  disease.  In 
the  prosecution  of  these  inquiries,  he  had,  in  less 
tfian  six  months,  opened  above  six  hundred  bodies. 
As  intimately  connected  with  the  practical  exercise 
of  the  healing  art,  he  was  anxious  also  to  determine, 
with  more  precision  than  had  hitherto  been  attempt- 
ed, the  effects  of  remedies  on  the  body.  It  must  be 
confessed,  that  our  knowledge  of  the  operation  of 
remedies  is,  for  the  most  part,  extremely  vague  and 
conjectural ;  and  it  speared  to  him  an  obtJect  of 
great  importance  to  resaue  this  branch  of  science 
from  the  uncertainty  in  which  a  multitude  of  points 
relating  to  it  were  still  involved,  by  applying  to  it  the 
same  methoda  of  inductive  reasoning  as  have,  in, 
other  sciences,  been  attended  with  so  much  success. 
The  basis  of  the  inquiry  was  to  be  laid  by  collecting 
a  sufficient  number  of  fiu:tB  to  admit  of  their  being 
compared  and  generalised*    A  large  hoq^tal  conld 
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alone  furnish  tlic  means  of  conducting  such  an  in* 
vestigation ;  and  Bichat  eagerly  availed  himself  of 
the  opportunities  which  his  appointment  at  the  Hotel 
Dieu  now  afforded  him,  of  instituting  on  these  sub- 
jects a  series  of  direct  experiments  on  a  very  exten« 
sive  scale.  He  began  by  giving  singly  different  me- 
dicinal substances,  and  then  watching  attentively  the 
phenomena  that  ensued.  He  then  united  them  in 
various  ways,  first  joining  two  together,  then  three, 
and  so  proceeding  to  more  complicated  combina- 
tions ;  and  observed  the  particular  changes  in  their 
mode  of  operating,  which  resulted  from  their  being 
thus  combined.  So  wide  a  range  of  experiments,  it 
is  evident,  could  not  have  been  conducted  without 
assistance  ;  and  he  selected  forty  of  his  young  pupils 
to  aid  him  in  colh&cting  the  requisite  observations. 
He  had  already,  in  this  way,  procured  a  vast  store  of 
valuable  materials  for  his  course  of  Lectures  on  the 
Materia  Medica,  the  completion  of  which  was  un- 
fortunately prevented  by  his  untimely  death  ;  but  a 
^reat  part  of  the  facts  were  subsequently  published 
in  the  inaugural  dissertations  of  his  pupils.  Latterly, 
he  had  also  occupied  himself  with  framing  a  new 
classification  of  diseases. 

During  these  arduous  vocations,  he  never  lost 
sight  of  his  anatomical  pursuits,  and  had  commenced 
a  new  work  on  the  subject,  in  which  the  organs  were 
arranged  according  to  his  peculiar  classification  of 
their  functions,  under  the  title  of  Anatomie  Descrip' 
Jive,     He  lived  only  to  publish  the  two  first  volumes 
of  this  work.     It  was,  however,  continued  on  the 
same  plan,  and  completed  in  three  volumes  more,  by 
Messrs  Buisson  and  Roux,  who  had  been  his  most 
active  assistants,  and  who  appear  to  have  been  per- 
fectly master  of  his  ideas  on  the  subject.    His  death 
was  brought  on  by  a  fall  from  a  staircase  at  the  Ho- 
tel Dieu ;  and  although  the  accident  did  not  at  first 
appear  serious,  it  excited  so  great  a  degree  of  fever, 
that  his  frame,  already  exhausted  by  excessive  labour, 
and  enfeebled  by  constantly  respiring  the  tainted  air  of 
the  dissecting-room,  in  which  he  had  latterly  passed 
the  greater  part  of  his  time,  sunk  under  the  attack. 
He  died  July  22,  1802,  universally  regretted  by  his 
pupils,  and  attended  to  the  last  by  the  widow  of  his 
bene&ctor,  from  whom  he  had  never  been  separated. 
Every  tribute  of  respect  was  paid  to  his  memory ; 
his  fuileral  was  attended  by  above  six  hundred  of  his 
pupils,  and  by  a  number  of  the  Riysicians  in  Paris. 
His  bust,  together  with  that  of  Dessault,  was  placed 
at  the  Hotel  Dieu  by  order  of  the  First  Consul,  in 
joint  commemoration  of  the  man  under  whose  fos« 
tering  protection  so  bright  a  genius  was  first  brought 
before  the  public,  and  of  the  pupil  who  nobly  emu- 
lated the  fame  of  so  great  a  master.     We  cannot, 
indeed,  refrain  from  admiration,  when  we  contem- 
plate all  that  Bich&t  has  done  in  his  profession  in  so 
abort  a  period  of  time,  nor  sufficiently  lament  that  a 
career  so  auspiciously  begun,  should,  at  the  age  of 
thirty,  have  been  so  suddenly  and  prematurely  ter- 
mmated.  (w.) 

BILFINGER  (George  Berkard),  bom  23d 
January  1 69$,  at  Canstadt  in  Wurtemburg,  acquired 
considerable  celebrity  as  a  Philosopher  and  Statesman. 
Hif  father  was  a  Lutheran  miniater.    By  a  singularity 
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of  constitution,  hereditary  in  his  family,  Bilflnger  Bilfingcr. 
came  into  the  world  with  twelve  fingers  on  his  hands, 
and  twelve  toes.     An  amputation  happily  corrected 
this  deformity.     Bilfinger,  from  his  earliest  years, 
discovered  the  greatest  inclination  to  learnings  and 
made  himself  remarkable  by  his  fondness  for  medita- 
tion. '   He  studied  in  the  schools  of  Blanbeuem  and 
Bobenhausen,  and  afterwards  entered  into  the  Theo- 
logical Seminary  of  Tubingen.     The  works  of  Wolf» 
which  he  studied  in  order  to  learn  Mathematics,  soon 
inspired  him  with  a  taste  for  the  Wolfean  Philosophy, 
and  that  of  Leibnitz  ;  a  passion  which  made  him  ne» 
gleet,  for  some  time,  his  other  studies.   Returning  to 
Theology,  he  wished,  at  least,  to  try  to  connect  it 
with  his  favourite  science  of  Philosophy,  and  in  thig 
spirit  composed  a  tract,  entitled,  De  Deoy  Anitna,  et 
Mundo.    This  vrork,  filled  with  new  ideas,  met  wi& 
great  success,  and  contributed  to  the  advancement  of 
the  author,  wlio  was  appointed  soon  after  to  the  office 
of  Pkvacher,  at  the  Castle  of  Tubingen,  and  of  Reader 
in  the  school  of  Theology:  but  Tubingen  was  now  be- 
come too  small  a  theatre  for  him.     He  obtained  from 
his  friends,  in  171^,  a  supply  of  money  which  ena- 
bled him  to  spend  some  time  at  Halle,  in  order  to 
pursue  the  lessons  of  Wolf,  and  after  two  years  of 
study,  he  returned  to  Tubingen,  where  the  Wolfean 
Philosophy  was  not  jet  in  favour.    He  found  his 
protectors  there  cooled,  sav^  his  lectures  deserted, 
and  perceived  himself  shunned,  from  the  dislike  of 
his  new  doctrines:  his  ecclesiastical  views  also  sufiered 
from  it.      This  unpleasant  situation  lasted  almost 
four  years,  when  he  received,  by  the  intervention  of 
Wolf,  an  invitation  to  go  to  Petersburg,  where  Peter 
I.  wished  to  appoint  him  Professor  of  Logic  and 
Metaphysics,  and  member  of  his  new  Academy. 
He  was  received  in  this  city,  where  he  arrived  in 
1725,  with  the  consideration  due  to  his  abilities. 
The  Academy  of  Sciences  of  Paris  having  proposed, 
about  this  time,  the  famous  problem,  on  the  cause  of 
Gravity,    Bilfinger  gained  the   prize,  which  was  a 
thousand   crowns.    The  reputation  of  this  success 
was  spread  abroad  among  all  the  learned  of  Eu- 
rope.   All  the  journals  repeated  it ;  and  the  Duke 
Charles  Edward  of  Wurtemburg,  finding  that  the 
author  of  this  admired  Memoir  was  one  of  his  sub* 
jects,  hastened  to  recal  him  into  his  dominions. 
The  court  of  Russia,  after  having  made  some  useless 
attempts  to  detain  him,  granted  him  a  pension  of 
fbur  hundred  florins,  and  a  present  of  two  thousand, 
in  reward  of  an  invention  relative  to  the  art  of  for- 
tification.    He  quitted  Petersburg  in  17S1.     Re- 
turned to  Tubingen,  Bilfinger  soon  excited  consi- 
dermic  attention  in  that  quarter,  both  by  his  .own 
lectures,  and  by  the  changes  which  he  introduced  in 
the  school  of  Tlieology.     The  whole  University  pro- 
spered under  his  care ;  and  this  establishment's  con* 
ducted  to  this  day  according  to  his  excellent  regula* 
tions.     Without  overturning  any  thing  in  the  founda- 
tion of  Theology,  he  succeeded  in  applying  his  sys- 
tem of  Philosophy  to  this  science,  exhibiting,  it  is 
said,  in  his  deductions,  and  in  his  proofs,  a  method, 
a  justness,  and  a  clearness,  which  bespoke  a  mind 
long  exercised  in  deep  and  rigorous  investigations. 
The    Duke    Charles   Alexaader,   who    succeeded 
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Rnfiuger.  Edward)  had  already  had  occasion  to  appreciate^ 
his  talents,  and  put  them  to  use.  At  tne  time 
when  he  carried  on  the  war  in  Servia,  he  main- 
tained a  regular  correspondence  with  Bilfinger, 
who  had  long  beien  known  as  an  able  Engineer, 
and  had*  indeed,  made  someiiiAproveaaents  of  value 
in  the  received  system  of  Fortification.  Afler  his 
return  to  Tubingen,  he  had  frequent  conversations 
with  the  Professor  on  different  subjects  of  admi- 
pistratioQ,  and  appointed  him;  in  1784,  Privy-Coun- 
sellor. This  nomination  was  not  a  simple  hono- 
rary title.  Bilfinger  saw  himself  raised  at  oUce  to  a 
power  almost  unlimited.  He  resisted  some  time  a  pro- 
motion, which  he  did  not  think  himself  qualified  to  sus- 
tain. In  accepting  office,  his  first  care  was  to  acquire 
all  the  knowledge  necessary  to  the  discharge  of  its  du- 
ties. He  employed  almost  two  years  in  assiduous 
labour  to  instruct  himself  thoroughly  in  the  statistics 
•f  the  country,  in  considering  its  political  situation^ 
its  constitution,  its  interests,  and  became,  at  the  end 
of  ail  this  study,  one  of  the  most  enlightened  mini- 
•ters  that  his  country  had  yet  produced.  Bilfin- 
ger was  placed  m  a  situation  too  elevated  not  to 
excite  jealousy  and  hatred.  ,  He  felt  it,  and  wish- 
^  to  quit  the  ministry ;  but  the  court  refused  to 
receive  his  resignation,  soon  after  the  tender'  of 
which,  the  Duke  died.  Bilfinger  experienced  from 
his  successor  all  the  consideration  and  all  the 
friendship  which  he  had  experienced  in  the  be- 

S'nning  of  his  career.  Received  into  a  confi- 
mce  without  bounds,  he  Jiad  the  power  to  rea- 
lize, without  obstacle,  those  plans  of  administra- 
tion with  which  the  most  enlightened  patriotism 
had  inspired  him.  Wurtemberg  still  feels  the  happy 
influence  of  his  ministry.  Commerce,  public  in- 
struction, agriculture,  were  protecte<l  and  ame- 
liorated by  his  cares. .  The  culture  of  the  vine, 
of  ao  much  importance  in  this  country,  was  one  of 
the  principal  objects  of  his  attention.  We  ought  not 
to  forget  that  he  was  the  original  author  of  that  strict 
union  which  has  long  united  Wurtemberg  and  Prussia, 
and  of  the  importance  to  which  the  hereditary  Prince 
of  Wurtemberg  was  raised  at  the  court  of  Berlin. 
In  1737>  the  Duke  nominated  him  President  of  hia 
consistory,  and  Secretary  of  the  grand  Order  of  the 
Chace.  He  was  also  Curator  of  the  University  of 
Tubingen,  and  member  of  the  Royal  Academy  eC 


B    I    L  SQ3 

• 

Berlin.  All  his  time  was  consecrated  to  some  serious  Bilfinger^ 
occupation,  with  the  exception  of  one  hour  in  the 
evenmg,  which  he  employed  in  making  and  receiving 
visits.  His  greatest  enjoyment  was  in  cultivating 
his  garden.  A  warm  and  strong  friend,  he  gave 
many  proofs  of  gratitude  to  those  protectors,  who 
had  generously  assisted  him  in  his  studies.  He  has 
been  reproached  with  being  irascible ;  but  in  spite  of 
some  slight  blemishes,  the  memory  of  Bilfinger  will 
be  always  dear  to  his  countrymen,  and  honoured  by 
all  Germans.  Wurtemberg  reckons  him  among  the 
greatest  men  which  she  has  produced,  and  proposes 
him  as  a  model  to  her  statesmen  and  her  men  of  let- 
ters. He  was  never  married,  and  left  no  issue.  He 
died  at  Stuttgart  the  18th  of  February  1750.  His 
works,  besides  various  Papers  published  in  the  Me- 
moirs of  the  St  Petersburg  and  Paris  Academies 
of  Science,  are : 

1.  DispuUUio  de  Harmonid  prastabilitaf  Tubingen, 
172I9  in  4to. 

2.  De  Harmonia  Anind  et  Corporis  Humani  fnaxi' 
mi  'prattabUitS  Commentatio  HiMothetica^  Francfort 
on  the  Main,  1723,  in  8vo.  This  work  was  inserted 
in  the  E^purgatory  Index  at  Rome  in  1734. 

3.  De  Origine  et  Permissione  Malif  pnedpui  Mo» 
raliif  Commentatio  Philosophical  ibid.  1724,  in  8vo« 

4*  Specimen  Doctrinof  Veterum  Sinarum  Moralis 
et  Political  Francf.  1724,  in  4to. 

5.  Dissertatio  HistoricO'Cataptrica  de  Speculo  Ar* 
chimedisy  Tubingen,  1725,  in  4to. 

6.  Dilucidatianes.  Philosophic^  de  DeOf  Animi 
Humanly  Mundo,  et  Genermbus  Rerum  Affectioni^ 
bus,  ibid.  1725,  in  4to. 

7.  Bilfingeri  et  Holmanni  Epistola  de  Harmonii 
Prastabilitd,  1 728,  in  4to. 

8.  DismUatio  de  NaturA  et  Legibus  Studii  in  The- 
ologid  Thetici,  ibid.  1731,  in  4to. 

9.  Disputatio  de  CiUtu  Dei  Rationali^  ibid.  1731. 

10.  Nota  Breves  in  Ben.  Spinosa  Meihodum  E^ 
plicandi  Scripturas,  Tub.  1732,  in  4to. 

U.De  Mysteriis  Christiana  Fidei  Generatim  Spec*^ 
tatis  Sermo^  Recitatus  1732,  Tubingen,  1732,  in  4to* 
12.  Elementa  Ph^sices,  Leipzig,  1742,  in  %yo, 
IS.  La  CiiadeUe  Coupfe^  Leipzig,  1756,  in  4to. 

See  Biographic  UniverseUct  Tom.  IV.  (r.) 
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BILLS  OF  MORTALITY^ 


Mb  of  filLLS  OF  MORTALITY  are  abstracts  from  pa- 
Moiftdity.^  yjjij  pegigiere,  showing,  as  their  name  imports,  the 
^^^^"  nmnbers  that  have  dieA  in  any  parish  or  place  during 
certain  periods  of  time,  as  in  each  week,  month,  or 
year  ;  and  are,  accordingly,  denominated  weekly^ 
monthly,  or  yearly  bills.  They  also  include  the  num* 
bers  of  the  baptisms  during  the  same  periods,  and 
generally  those  of  the  marrii^es. 

What  has  been  advanced  on  this  subject,  under  the^ 
head  Mortality,  bills  of,  in  the  Encvdawedia^ 
appears  to  have  been  taken  from  Dr  Price  s  Observa* 
tfons  en  Reversionary  Payment*  ;  and  is  designed 
principally,  to  explam  the  method  of  constructing 
Ta^es  of  Mortality  from  such  BiUsf  which  shall  ex- 
hibit the  law  according  to  which  huHMin  life  wastes 
at  every  age,  and  shall  enable  us  to  determine  readi- 
ly, the  probability  of  its  contimiance  from  my  one 
age  to  any  other ;  a  subject  which  will  be  treated  in  this 
Supplement  under  the  head  Mortality,  law  of. 
Objects  of  llie  objects  of  the  present  article  are  these: — 
this  Article,  pj^^^  ^^  ^j^^  ^  j,^.^^  j^j^^^  ^  ^^  principal  things 

that  have  been  done  in  this  way,  which  may  suftce 
for  such  as  are  not  disposed  to  go  further  into  the 
subject,  and  may,  at  the  same  time,  indieate-the  best 
sources  of  information  to  those  who  take  more  inte- 
rest in  it. 

As  both  mortuary  registers  and  enumerations  of 
the  people  are  much  more  valuable  when  combined 
than  when  separate^  we  shall  also  notice  some  of  the 
principal  enumerations,  the  results  of  which  have 
been  published.  We  shall  then  point  out  some  of 
d)e  principal  defects  in  most  oi  the  published  regi- 
sters and  enumerations ;  and,  lastly,  i^all  submit  some 
fonns,  according  to  which,  iif  enumerations  be  made, 
and  registers  kept,  they  wOl  be  easily  convertible  to 
useful  purposes. 
Hlltoiy.  The  ancients  do  not  appear  to  have  kept  any  exact 
mortuary  registers,  at  least  no  account  of  any  regi- 
Btersof  that  kind,  with  the  ages  of  the  deceased,  have 
come  down  to  us ;  and  although,  in  the  Roman  Cm- 
sus.  first  established  by  Servius  Tullius,  both  the 
ages  and  sexes  of  the  people  were  distinffuished,  we 
have  no  exact  account  of  these  particulars  in  any 
one  of  their  enumerations. 

Indeed,  the  principal  object  of  the  census  among 
that  warlike  people,  was  the  levying  of  men  and 
money  for  the  purposes  of  conquest ;  the  duration  of 
human  life  appears  to  have  occupied  very  little  of 
their  attention,  and  their  proficiency  in  the  science 
of  quantity  was  not  sufficient  either  to  show  them 
what  the  necessary  da/a  were,  or  to  enable  them  to 
draw  just  inferences  from  them,  had  they  been  in 
their  possession. 

A  good  account  of  what  the  ancient  Romans  did 
in  this  way,  with  references  to  the  original  authori- 
ties, may  be  found  in  (he  Italinn  translation  of  M. 
J>emoivre*s  7  realise  qf  Annuiiies  on  Lixjes,  by  Gaeta 


and  Fontana,  fHiicfc  was  published  lA  Mikm^  in  Svo, 

in  the  year  177&    (Discorso  Prdminare^  Parte  2.)  Morttliiy. 

The  kaaping  of  perish  registers  commenced  in  "^^^ 
Englaai  in  the  year  1598,  in  consequence  of  an  m» 
junction  issued  in  that  year  by  Thomas  CroraweQ^ 
who,  after  the  abdlition  of  the  Pope's  authority  in  ' 
this  kingdom,  in  the  reign  of  Henry  VIII.,  had  been  . 
appoint^  the  King's  vicegerent  in  ecclesiastical  a& 
ikirs. 

Some  parish  registers  in  Crermany  appear  to  have 
cmnmenoed  with  the  si&teenth  century ;  and  in  the 
GoUUche  Ordnung  of  Siissmilch  (T.  3.  S.  29.),  we 
are  infbrmed,  that  at  the  time  of  Lord  CromweilV 
injunction,  they  had  already  old  registers  of  that 
kind,  both  at  Augsburgh  and  Breslaw.     However^ 
the  extracts  he  has  given  from  the  Augsburgh  re- 
gisters do  not  go  biuck  further  than  the  year  ISOlp 
nor  those  for  Breslaw  beyond  1555.     About  theJbe- 
ginning  of  the  seventeenth  century,  such  registers 
appear  to  have  been  established  in  most  parts  of  En* 
rope ;  but  it  was  not  until  the  year  1662  that  they 
bc^an  to  attract  public  notice,  and  to  be  considered 
as  the  sources  of  valuable  and  interesting  infbnna- 
tion.    In  that  year,  John  Graant,  a  citisen  of  Lon-  Mr  Gnst 
don  (afterwards  an  oilicer  in  the  trained  bands  of 
the  city,  and  a  Fellow  of  the  Royal  Society),  publish- 
ed his  Natural  and  Political  Observations  on  the  BUls 
of  Mortality f  principally  those  for  London.     The 
London  bills,  or  accounts  of  baptisms  and  burials, 
appear  to  have  been  occasioned  by  the  plague^  and 
to  have  been  begun  in  the  year  1592,  a  time  of  great 
mortality.    They  were  afterwards  discontinued,  but 
were  resumed  in  1603,  afler  the  great  plague  of  that 
year.    They  have  ever  since  been  continued  weekly, 
and  an  annual  bill  also  has  been  regularly  published. 
In  1629,  the  number  of  deaths  by  the  di^rent  dis- 
eases and  casualties,  were  first  inserted  in  them,  also 
the  distinction  o?  the  sexes ;  and  these  have  been 
continued  ever  since.     But  it  is  in  the  totals  only  of 
the  baptisms  and  burials  that  the  sexes  are  distin- 
guished in  these  bills.    They  do  not  show  how  many 
of  eadi  sex  died  of  each  disease,  neither  have  theyi 
since  1728,  when  the  distinction  of  the  ages  of  the 
dead  was  first  introduced,  shown  how  many  of  each 
sex  died  in  each  interval  of  age,  but  only  the  total 
number  of  both  sexes. 

This  book  of  Graunt's,  although  the  first,  is  also 
one  of  the  best  that  have  been  published  on  the  sub- 
ject. It  contains  many  judicious  observations  on  the 
imperfections  of  the  bills,  on  the  proportions  of  the 
deaths  from  different  diseases  and  casualties,  and  on 
their  increase  and^decrease,  with  the  probable  causes 
of  such  fluctuations.  He  also  observed,  that  "  the 
more  sickly  the  years  are,  the  less  fecund  or  firuitful 
of  children  also  they  be.** 

Besides  the  London  bills,  he  gave  one  for  a  coun- 
try parish  in  Hampshire,  in  the  first  edition  of  his 
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Bifis  of  boolc ;  and,  in  an  appendix  to  the  later  editions,  two 
MortaHty.  others,  one  for  Tiverton,  the  other  for  Cranbrook  in 
Kent,  with  a  few  observations  on  foreign  bills.  He 
almbst  always  reasons  justly  from  hit;  data  ;  but,  as 
these  were  ver^  imperfect,  in  his  endeavours  to  draw 
more  information  from  them  than  they  could  supply, 
he  has  sometimes  fallen  into  error. 

Even  in  this  enlightened  i^e,  when  a  much  greater 
proportion  of  the  people  devote  a  portion  of  dieir 
leisure  to  the  acquisition  of  knowledge  than  in 
Graunt's  time,  subjects  of  this  kind  have  but  few  at- 
tractions for  the  generality  even  of  reading  men, 
who  cannot  endure  the  fatigue  of  thinking  closely 
for  any  length  of  time.  The  author,  accordingly, 
expected  his  readers  to  be  rather  select  than  nume- 
rous, and  was  ambitious  of  that  diatinction,  as  ap- 
pears by 'the  motto  he  prefixed  to  his  work. 


•^011,  me  ut  miretur  7\cr6a,  taboro. 


CmtaUui  paueii  UttcrVnu,- 


The  book  was,  however,  favourably  received  by 
the  public,  and  went  through  live  editions  in  fifteen 
years,  the  two  first  in  4to,  the  three  others  in  8vo ; 
the  last  of  them,  published  in  I676,  two. years  afler 
the  author's  deaths  was  edited  by  his  friend,  Sir  fVU' 
liam  Petty,  who,  in  consequence  of  having  sometimes 
spoken  or  this  edition  as  his  own,  has  by  some  writers 
been  erroneously  considered  as  the  author. . 

Grauat*s  observations,  like  all  others  of  a  similar 
kind,  by  showing  the  usefulness  of  parish  registers 
and  bills  of  mortality,  contributed  to  form  a  taste  for 
these  inquiries  among  thinking  men ;  and,  conse- 
quently, to  improve  both  the  registers  and  the  bills 
derived  from  them  ;  so  that,  from  his  time,  the  sub- 
ject has  been  continually  cultivated  more  and  more. 
Parish  registers,  in  most  parts  of  Europe,  have  been 
kept  with  more  care ;  and  a  succession  of  works  of 
considerable  merit  have  been  published  on  the  sub- 
ject, containing  an  important  part  of  the  natural  and 
political  history  of  our  species,  and  affording  valua- 
ble materials  for  the  science  of  political  economy. 

The  principal  of  these  works  we  proceed  to  give . 
a  short  account  ot>  in  the  order  of  their  publica- 
tion. 

As  the  ages  at  which  the  deaths  took  place  were 
not  inserted  in  the  London  bills  till  1728,  ('aptain 
Graunt  could  not  avail  himself  of  that  important  in- 
formation, but  made  a  fruitless  attempt  to  determine 
the  law  of  mortality  without  it. 
l>r  Halley        The  Breslaw  bills  appear  to  have  been  the  first 
wherein  the  ages  at  which  the  deaths  took  place  were 
inserted,  and  the  most  importxmt  information  which 
Bills  of  Mortality  can  afford,  was  first  drawn  from 
them  by  Dr  Halley  ;  who,  in  I692,  constructed  a  ta- 
ble of  mortality  for  Breslaw  from  these  bills  for  the 
five  preceding  years,  and  inserted  a  paper  on  the 
subject  in  tlie  Philosophical  Transactions,  No.  ig6. 
Dr  Dave-         In  1699)  ^^  Daveimnt,  in  An  Essai^  upon  the  pro^ 
rant  and       bable  Methods  of  making  a  People  Gainers  in  the 
K^T^       UaZ/jMcc  of  Trade,  published  some  extracts  from 
Natural  and  Political  Observations  and  Conclusions 
upon  the  State  and  Condition  of  England^  by  per- 
mission of  tlieir  author,  Gregory  King,  Esq.  Lancas- 
ter liorold,  who  had  completed  them  in  1696,  though, 
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they  still  remained  in  manuscript ;  and  the  whole  of    BUIs  of 
this  very  curious'  production  was  published  by  Mr  Mortality, 
Chambers  at  tlie  end  of  his  Estimate  in.  1802.     Mr  ^'^^'^^ 
King  derived  his  information  from  the  poll-books; 
from  actual  observations  in  particular  places  ;  from 
the  assessments  on  marriages,  births,  and  burials ; 
and  from  the  parish  registers.     Many  of  his  conclu- 
sions agree  surprisingly  well,  considering  the  time  he 
wrote,  with  those  which  are  the  results  of  a  hun- 
dred years  of  further  observations  and  inquiries*  He 
had  access  to  much  better  data  than  Graunt,  and 
his  conclusions  are  more  accurate ;  but  lie  does  not 
explain  so  fully  how  he  arrived  at  them.. 

From  the  publication  of  Davenant's  essay,  above  m.  Ken«* 
mentioned,  nearly  forty  years  had  elapsed  without  b(A>m. 
any  thing  further  being  done  in  this  way,  when  M» 
Kcrseboom  published  an  essay,  in  the  Dutch  lan- 
guage, on  the  probable  number  of  people  in  Holland 
and  West  Friesland,  which  he  deduced  from  the 
Bills  o£  Mortality  (Hague,  1738,  4ito) ;  and  two- 
others  in  1740  and  1742  :  an  account  of  the  first  of 
these  three  essays  may  be  seen  in  the  Philosophical 
Transactions f  No.  450,  and  of  the  two  others  in  No.. 
46a. 

In  1742  was  published  the  first  edition  of  the  ce-  j.  p.  sUatr 
lebrated  work,  entitled  Die  Gottliche  Ordnung  in  den  milclu 
Verdnderungen  des  menschlichen  Geschlechts  aus  der 
Geburt,  dem  Tode  und  der  Fortpjlanzung  dessdben 
erwiesen  von  Johann  Peter  Siissmilch.  The  second 
edition  appeared  in  I76I,  enriched  with  the  mate- 
rials which  had  been  laid  before  the  public  through 
various  channels  in  the  interim;  the  third  in  1765, 
and  in  1775  a  fourth  edition  of  the  two  volumes  of 
Siissmilch  was  published  by  Christian  Jacob  Bau- jBamnamb 
mann,  to  which  this  editor  himself  added,  in  1776,  a 
third  volume,  consisting  of  additions  to  the  other  two, 
and  remarks  upon  them,  with  many  new  tables,  and 
a  copious  index.  The  last  edition  of  this  work  was 
published  in  1798,  but  it  does  not  appear  to  have 
been  augmented  or  improved  since  1776.  It  con- 
tains long  dissertations  on  every  thing  not  mathe- 
matical connected  with  the  subject^  and,  besides 
original  information,  includes  the  substance  of  all 
the  otl^er  publications  on  it  previous  to  I776;  with 
an  immense  collection  of  materials,  which,  ^hen 
borrowed,  are  often  better  arranged  and  render- 
ed more  convenient  for  reference,  than  they  will 
be  found  to  be  in  the  works  they  were  extracted 
from;  besides,  the  original  sources  of  information 
are  always  referred  to,  and  these  advantages,  with 
that  of  a  full  index,  render  it  a  valuable  work  for 
occasional  reference.  The  three  thick  8vo  volumes 
contain  upwards  of  2300  pages,  closely  printed 
with  a  small  type,  and  the  tables  alone  occupy  330 
pages. 

In  1746  was  published  the  Essai  of  M.  Depar-  M.  Depart 
cieux,  which  has  been  already  mentioned  in  the  his-  cieox. 
torical  introduction  to  the  article  Annuities  in  this 
Supplement:  information  much  wanted  on  this  sub- 
ject, was  there  given  in  a  very  clear  and  popular 
manner,  and  the  work  no  doubt  contributed  great I3' 
to  the  advancement  of  the  science.  It  probably  had 
some  influence  in  proinoting  the  establishment  of 
what  is  called  the  Tabellvdrket  in  Sweden,  which 
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Biilt  of    took  pkoe  in  1749i  and  of  which  we  iholl  have  oc- 
Mortaliiy.  casion  to  take  further  notice  presently. 
^J^y^^*      In  1750  appeared,  in  8vo,  Neoo  Observations  ««- 
Dr  SborU    ^y,,^/^  morale  civil,  political,  and  medical,  on  Citi^ 
T&mn,  and  Country  mUs  ofMortalUy  ;  to  vahich  are 
added,  large  and  dear  Abstracts  of  the  best  Authors 
toho  have  U'iritten  on  that  subject ;  voith  an  Appendix 
of  the  Weather  and  Meteors,  by  Tliomas  Short,  M.D. 
which  he  had  "  had  on  the  anvil"  for  eighteen  years, 
as  he  informs  us  in  the  Preface  to  his  History  of  Air, 
Weather,  &c.     This  author,  with  incredible  labour, 
Collected  extracts  from  the  mortuary  and  baptismal 
registers  in  a  great  many  market-towns  and  country 
parishes  in  England,  chiefly  in  the  northern  counties, 
*    m  almost  every  variety  of  soil  and  situation,  and  re- 
duced them  into  tables  in  various  ways,  so  as  to 
enable  him  to  draw  useful  inferences  from  them. 

He  informs  us  that  Lord  Cromweirs  injunction  in 
1538  was  but  little  regarded  in  many  places  till  the 
year  15599  when  another  was  issued  for  the  same 
purpose  by  Queen  Elizabeth ;  nevertheless,  he  bad 
procured  several  exact  country  registers,  common* 
cing  with  1538,  and  continued,  without  one  chasmt 
for  more  than  two  hundred  years ;  and  the  registers 
before  l644,  he  considered  to  be  much  more  valuable 
than  afterwards,  on  account  of  the  increase  of  dis- 
senters from  that  time.  He  likewise  procured  both 
the  numbers  of  families  and  of  souls  in  seven  of  the 
market-towns,  and  fifty-four  of  the  country  parishes, 
for  which  he  4iad  registers ;  and  thus  arrived  at  sa- 
tisfactory information  on  several  points,  which,  till 
then,  had  been  very  imperfectly  understood.  But 
the  sexes  were  not  distinguished  in  his  enumera- 
tions ;  neither  were  the  ages,  hi  any  of  the  enume- 
rations or  registers  he  has  given  accounts  of,  except 
in  the  London  Bills  of  IN^irtality,  and  what  he  has 
taken  from  Dr  Halley,  respecting  those  for  Bres- 
kw. 

Although  Dr  Short  took  so  much  trouble  in  col- 
lecting materials,  and  has  generally  reasoned  well 
iqK>n  them,  he  has  shown  but  little  skill,  and  does 
not  appear  to  have  taken  much  pains  in  communi- 
cating his  information  to  his  readers ;  so  that  it  costs 
them  considerable  labour  to  find  what  they  want,  es- 
pecially in  his  tables ;  and  when  found,  to  under- 
stand it. 

In  1751  was  first  printed  a  tract  by  Cm'bjm  Mor- 
ris, entitled,  Observations  on  the  past  grcnath  and 
present  state  of  the  City  of  London,  with  the  most 
convenient  and  instructive  tables  of  the  London  bills 
that  have  been  printed :  they  contained  the  annual 
baptisms  and  burials  from  the  year  1603,  the  num- 
ber of  annual  deaths  by  each  disease  from  l675,  and 
of  each  age  from  1728;  all  brought  down  to  the  year 
1750.  Inis  tract  was  reprinted  in  1758,  with  a  con- 
tinuation of  the  tables  to  the  end  of  1757$  these 
idso  contain  useful  annual  averages  and  proportions. 
Mr  Morris's  observations  are  generally  very  judici- 
ous, but  he  was  one  of  those  authors  who  appear  to 
have  laboured  under  much  misconception  with  re- 
gard to  the  evils  to  be  apprehended  trom  the  mor- 
tality of  London,  and  what  they  considered  to  be  its 
baneful  effects  in  drawing  recruits  ftom  the  countnr* 
Hiese  writers  did  not  perceive,  or  did  not  sufficienuy 
consider,  that  the  natural  procreative  power  is  mucn 
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more  than  adequate  to  aupply  any  waste  of  that  kind,  Bib  «r 
and  that  the  real  obstacle  to  the  increase  of  the  peo-  ^orubt^. 
pie,  is  the  limited  means  of  subsistence.  Tliis  had  "^^^^^"^ 
been  observed  by  Dr  Halley  in  his  Further  Const" 
derations  on  the  Breskm  Bills  qf  Mortality  (Phd, 
Trans,  I69S),  though  it  there  also  appeara,  that  he 
had  not  sufficiently  considered  the  mode  of  ita  ope- 
ration :  this  was  first  fully  illustrated  by  Dr  Franklin 
in  his  excellent  Observations  on  the  Increase  of  Mom* 
kind,  Peopling  of  Countries,  &c.  written  in  Philadel- 
phia in  1751,  the  same  year  in  which  Mr  Morris's 
pamphlet  was  first  published.  The  author  also  point- 
ed out  in  that  pamphlet,  material  defects  in  the  Billa 
of  Mortality,  and  proposed  a  better  method  of  keep- 
ing them,  not  only  in  London,  but  throughout  the 
kingdom.  This  gave  occasion  to  a  paper  by  Mr 
James  Dodson,  which  was  inserted  in  the  PAifo«o- Mr  Dodmr. 
phical  Transactions  for  that  year  (]751)»  wherein  he 
showed  the  importance  of  their  being  so  kept  as  to 
afford  the  means  of  valuing  annuities  on  lives,  and 
proposed  other  alterations  which  appeared  to  him 
calculated  to  fit  them  for  the  purpose. 

Nicolaas  Struyck  of  Amsterdam,  who,  in  his  /»-  Nioofaii 
traduction  to  General  Geography,  published  there  is  ^^F^ 
1740,  had  inserted  (Gissingen  over  den  staat  van  *i 
Menschelyk  Geslagt)  Conjectures  on  the  State  of  the 
Human  Species;  pubUshed  at  the  same  place  in 
1758,  a  quarto  volume,  the  first  half  of  which  is  as- 
tronomical, the  other  (216  pages)  is  entitled  (Nader 
Ontdekkingen  noopens  den  staat  van  het  Menschelyk 
Geslagt),  Further  Discoveries  concerning  the  State  of 
the  Human  Species,  It  contains  statements  of  ac- 
tual enumerations  of  the  people  in  many  Dutch  vO- 
lages,  principally  in  North  Holland,  wherein  the 
sexes  are  distingubhed,  and  the  numbers  in  child- 
hood, celibacy,  marriage,  and  widowhood ;  but  with 
respect  to  their  ages,  it  is  only  stated  for  each  sex, 
how  many  were  under  ten  years,  and  how  many  of 
the  unmarried  were  above  that  age ;  except  in  two 
instances,  wherein  the  number  of  each  sex  is  given 
in  each  interval  of  five  years  of  age,  from  birth  to 
the  extremity  of  life:  they  amount  altogether  to 
S7S8,  of  whom  not  one  was  above  the  age  of  85, 
and  only  four  above  80. 

He  generally  gives,  for  each  place,  the  names  and 
professions  or  occupations  of  the  persons  who  made 
the  enumeration,  and  the  precise  day  on  which  it 
was  made ;  or  if  it  occupied  the  parties  more  days 
than  one,  those  on  which  it  was  commenced  and 
completed  are  given ;  a  practice  which  shows  a  laud- 
able solicitude  about  particulars,  and  a  title  to  our 
confidence,  the  want  of  which  we  have  great  cause 
to  lament  in  too  many  other  writers. 

Extracts  from  many  parish  registers  are  also  given ; 
in  these,  too,  the  ages  are  seldom  noticed  ;  but  in  a 
fi^  cases  they  are  given  very  minutely,  especially  in 
that  of  Westzaandaro,  for  which,  the  numbers  who 
died  in  each  interval  of  five  years  of  age,  fVom  birth 
to  the  extremity  of  life,  are  given ;  also  the  number 
in  each  year  of  age  under  fifteen,  the  number  in 
each  month  of  the  first  year  of  age,  even  the  num- 
ber that  died  in  the  first  hour  from  birth,  in  the  first 
twenty-four  hours,  and  in  each  day  of  the  first  week 
<tf  their  age.  During  a  term  of  nineteen  years,  the 
whole  number  of  deaths  thus  registered  was  892B  ; 
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BiOi  «r  bttft  the  86X68  were  not  dl8tingoi8h6d  under  fifteen 
l'!!^*^^  yean  of  8ge»  which  Slruyck  hjmeelf  lamented.  The 
work  also  contains  much  Information  respecting  the 
population  and  parish  registers  of  Amtterdam,  Hoar* 
Urn,  &€.  with  some  accounts  of  other  countries,  and 
of  other  woriu  on  the  subject. 

In  1759  ^"TBM  published,  at  London,  in  4to,  A  Col* 
lection  of  the  Yearfy  BUk  t^  MortalUytJrom  1657  to 
1758  wdume^  together  with  several  other  Bills  of  an 
earlier  datej  to  which  were  subjoisMl  Captain  Graunt's 
OheervatioMS  ;  Another  Essay  in  Political  Arithmetic^ 
hj  Sir  William  Petty;  the  Observations  qf  Corb^ 
Morris^  Esq.;  and  A  Camparatiue  View  of  the  Dis" 


307 


DrBarch. 


M.He8. 


diifereBtparisheSyandmore  extensive  districts!  under    Bilbsf 
5  years  of  age,  between  5  and  10>  and  in  each  in-  MortaU^ 
terval  of  10  yean,  from  thence  to  the  age  of  100; 
during  different  periods  of  from  10  to  40  years,  or 
more,  generally  ending  about  the  year  1760 ;  but  in 
these  the  sexes  are  net  distinguished. 

In  all  cases,  he  has  given  the  general  results  of 
his  tables,  and  the  proportions  they  afford,  very  dis- 
tinctly stated ;  and  among  these  results,  the  inci«ase 
of  tlie  population  during  the  preceding  60  years, 
to  which  his  researches  were  generally  limited,  is 
clearly  ascertained. 

The  work  also  contains  many  interesting  tables,  in 


oases  and  Ages,  loith  a  Table  of  the  ProhahilUies  ^    which  the  rate  of  mortality,  and  the  produce  of  ma- 
Ufejfwrthe  last  thirty  years,  by  J.  P.  Esq.  F.R.  S.     nufacturing  labour,  are  compared  with  the  contem*- 


This  is  a  valuable  compilation,  and  has  been  geneo 
rally  attributed  to  Dr  Birch,  the  Secretary  and  His- 
torian of  the  Royal  Society ;  the  pre&ce  is  very  ju- 
dicious, and  contains  a  good  deal  of  information. 
For  the  following  history  of  this  publication,  the 
author  of  the  present  article  is  indebted  to  tlie 
kindness  of  Dr  Heberden : — 

*'  Tlie  bills  were  collected  into  a  volume  by  his 
fioher,  the  late  Dr  Heberden.  He  procured  like- 
wise, observations  from  several  of  his  mends,  rectors 
of  some  large  parishes,  or  others  likely  to  give  him 
information ;  particularly  from  Bishop  Moss,  Bishop 
Green,  Bishop  Squire,  and  Dr  Birch.  These,  to- 
other with  some  of  his  own  remarks,  were  thrown 
mto  the  form  of  a  preface ;  and  the  whole  was  com- 
mitted to  the  care  of  Dr  Birch.  To  make  the  cal- 
culations which  appear  at  the  end  of  the  book,  Dr 
Heberden  employed  James  Postlethwnyt,  Esq.  a 
venr  distinguished  arithmetician." 

in  the  year  1766,  this  branch  of  knowledge  was 
enriched  with  new  materials,  of  more  value  than  all 
that  had  previously  been  laid  before  the  public. 
These  were  contained  In  three  publications,  of  n^ich 
we  shall  first  notice  the  Recherches  sur  la  Population 
des  gfntralitSs  d'Auvergne,  de  Lyon,  de  Rouen,  et  de 
auJques  Provinces  et  Pilles  du  Houaume.  Par  Af, 
Messance,  Receoeur  des  Tailles  de  tEUuion  de  Saint 
Etienne, 

Most  of  the  political  writers  in  FVance,  for  some 
years  previous  to  the  date  of  this  publication,  had 
asserted  confidently  that  the  kingdom  was  dq>opo- 
lated,  but  without  producing  any  proofs.  The  ob- 
ject of  M.  Messance  was,  to  enable  his  readers  to 
judge  of  the  merit  of  such  assertions,  and  to  pro- 
nounce less  vaguely  on  a  subject  in  itself  so  wterest- 
ing,  Uie  knowledge  of  which  can  only  be  obtained  by 
a  great  number  of  facu  and  actual  observations* 
The  work,  accordingly,  is  filled  with  tables,  exhibit- 
ing the  results  of  actual  enumerations  of  the  people, 
and  of  extracts  from  the  parish  roisters.  They 
show,  for  each  sex,  how  many  were  under  14, 
or  in  cslibacv  above  that  age  i  those  in  the  states  of 
namage  and  of  widowhood ;  and  the  number  of  do- 
mestic servants.  The  numbers  of  families  are  also 
stated;  and  the  enumerations  of  the  ecclesiastics, 
poperly  classed,  are  given  separately ;  but  no  ether 
information  respecting  the  ages  of  the  living  is  given 
than  that  mentioned  above.  A  great  many  state- 
ments are  also  inserted  of  the  numbers  that  died  in 


poraueous  prices  of  grain,  in  various  places,  general- 
ly for  periods  of  SO  years  each. 

In  the  same  year  was  published,  at  Yverdon,  in  M.  Mv^; 
8vo,  the  work  entitled  Memoire  sur  I'Aat  de  la  Po* 
pulation,  dans  le  Pays  de  Vaudy  qui  a  obtenu  la  prix 
propose  par  la  Sociiti  ctconomique  de  Berne.  Par  Af . 
Murtt,  premier  Pasteur  d  Vexwy,  et  Secretaire  de  la 
SociSti  CEconomioue  de  Vevey. 

The  Pays  de  Vaud  contains  112  parishes,  and  the 
population  at  that  time  was  about  11S,000  souls. 
M.  Muret  wrote  for  information  to  all  the  clergymen 
in  the  country^  who  made  him  returns  of  the  num- 
bers of  baptisms  and  burials  in  their  respective  pa- 
rishes, for  different  periods,  from  10  to  40  yean,  in 
many  of  which  botn  the  ages  and  sexes  were  dis^ 
tinguished ;  and  from  about  two-thirds  of  them  he 
obtained  also  the  numbers  of  marriages  and  families 
actually  subsisting ;  also  the  number  of  souls,  ^  or. 
at  least  of  communicants,"  in  their  parishes;  but 
neither  the  ages  nor  sexes  were  distinguished  in  any 
of  the  enumerations  of  the  living. 

This  performance  does  much  credit  both  to  the 
author's  industry  and  judgment,  but  it  has  also  mao 
terial  defects.  He  gave  upwards  of  SO  tables,  by 
which  he  intended  to  show  the  probabilities  and  ex* 
pectations  of  iifi9  till  five  years  of  age,  and  at  every 
fifth  year  after  that,  in  different,  parishes  and  places, 
under  various  circunuitances  of  soil  and  situation, 
and  for  people  of  different  habits  and  occupations ; 
also  for  the  two  sexes  separately.  These  must  have 
cost  him  a  good  deal  of  labour,  and  would  have  been 
extremely  valuable  had  they  been  correct ;  but,  un- 
fortunately, he  did  not  understand  the  construction 
of  such  tables,  and  they  are  not  to  be  depended 
upon.  He  also  took  considerable  pains  to  determine 
the  rates  of  mortality  among  married  and  single  wo- 
men, considered  separately,  and  thought  be  had 
proved  that  it  was  less  among  the  nuirried ;  but  the 
proofs  he  adduced  were  not  conclusive.  Some  of 
his  observations  on  the  state  of  the  population,  and 
the  plans  he  recommended  for  increasing  it,  also 
show,  that  he  did  not  understand  the  principle  on  . 
which  its  progress  depends. 

It  is  with  much  reluctance  that  we  make,  on  so 
respectable  an  author,  remarks  which  apply  equally 
to  almost  All  his  predecessors  in  these  inquiries  ;  but . 
this  we  consider  to  be  rendered  necessary,  by  the 
Memoir  generally,  and  the  Tables  in  particular,  hav- 
ing been  praised  for  their  extreme  accuracy,  in  a : 


308 


BILLS    OF    MORTALITY. 


Ballt  of  veiy  good  abridgment  of  thtoi,  inserted  in  the  se- 
•JlJJ^IjJy^  cond  volume  of  a  book,  entitled  De  Re  Rustica,  or 
^^^^^  the  Repontofif,  8to,  London,  1 770- 

The  disadvantages  of  her  soil  and  climate  neces- 
sarily-keep  Sweden  thinly  peopled  in  comparison 
with  the  countries  which,  in  these  respects,  are  more 
happily  circumstanced ;  and  since  the  year  1748,  the 
«tate  of  the  population  has  been  an  object  of  anxious 
solicitude  with  the  government;  which,  in  174'9) 
established  what,  in  this  country,  wpuld  probably  be 
called  a  Board  of  Population  (but  is  there  denomi- 
nated Tabellvarket),  for  reducing  into  convenient 
forms  the  extracts  from  the  parish  registers,  and 
the  returns  from  the  magistrates  of  the  numbers  of 
the  people,  which  the  governors  of  the  different  pro- 
vinces are  required  to  state  to  the  commissioners 
appointed  for  these  purposes.  The  extracts  from 
the  registers  are  made  and  transmitted  annually,  bu^ 
the  enumerations  only  once  in  three  years. 

Printed  forms,  with  proper  blanks,  distinguishing 
the  ages  and  sexes,  both  of  the  living  and  the  dead, 
with  the  diseases  the  deaths  were  occasioned  by,  are 
distributed  throughout  the  country,  to  enable  the 
people  to  make  these  returns  correctly  and  uniform- 
ly ;  and  the  information  thus  acquired,  respecting  the 
state  of  population  and  mortality,  is  much  more  cor«- 
rect  and  satisfactory  than  what  has  been  obtained  in 
any  other  place  of  considerable  extent ;  but  from 
causes  which  we  have  not  room  to  explain  here,  the 
results  were  not  laid  before  the  public  until  some 
years  after  the  returns  were  made. 
M.  Wargeo--  M.  Wargentin,  who  was  one  of  the  Commissioners 
^  of  the  Tabellvarket,  inserted  in  the  Transactions  of 

the  Royal  Academic  of  Sciences  at  Stockholm,  for  the 
years  1754  and  1755,  papers  on  the  usefulness  of 
annual  registers  of  births  and  deaths  in  a  country ; 
which,  like  all  his  other  productions,  were  written 
with  much  judgment  and  modesty ;  but,  to  illustrate 
the  subject,  he  was  generally  under  the  necessity  of 
borrowing  materials  from  the  writings  of  others ;  as, 
at  that  time,  he  was  only  in  possession  of  the  results 
of  the  Swedish  returns  for  the  single  year  1749*  In 
the  same  Transactions^  for  the  year  1 766,  he  insert- 
ed a  paper  on  the  mortality  in  Sweden,  wherein  he 
gave  tables  exhibiting  the  number  of  the  living  of 
each  sex  in  each  interval  of  age,  in  the  years  1757> 
1760,  and  1768  ;  also  the  number  of  annual  deaths 
^  of  each  age  and  sex  during  a  period  of  nine  years, 
commencing  with  1755,  both  for  aU  Sweden  and 
Finland,  and  for  Stockholm  separately ;  with  other 
interesting  results  of  the  registers  and  enumera- 
tions, and  many  judicious  observations  upon  them. 

This  paper  of  M.  Wargentin*s  is  more  valuable 
than  all  that  had  previously  been  published  on  the 
subject ;  it  is  also  to  be  found  in  the  French  abridg- 
ment of  the  Stockholm  Transactions^  in  the  eleventh 
volume  of  the  CoUectiofi  Aoademigue  ( partie  itran" 
gere]y  which  abridgment  was  also  published  sepa- 
rately, at  Paris,  in  1 772. 

In  1767,  Dr  Short  published,  in  4to,  A  Compa* 
rative  History  of  the  Increase  and  Decrease  of  Man- 
kind, in  which  the  tables  are  printed  more  intelligi- 
bly, and  there  is  more  information  respecting  foreign 
Bills  of  Mortality,  than  in  his  New  Observations. 
Dr  Price.        The  first  edition  of  Dr  Price's  Observations  on 


Reversionary   Payments    i^peared    in    177]»    and    BiHior 
contained    **  observations  on    the  expectations  of  M<»fttiitT. 
lives,  the  increase  of  mankind,  the  number  of  inha*  ^^^^^^ 
bitants  in  London,  and  the  influence  of  great  towns 
on  health  and  population,"  which  had  been  published 
in  the  Philosophical   Transactions    for    1769^  and 
added  considerably  to  the  information  on  those  sub- 
jects which  had'  been  previously  before  the  pui^c ; 
also  observations  on  the  proper  methods  of  construct- 
ing tables-  of  mortality,  mentioned  at  the  conamence- 
ment  of  this  article,  and  which  we  shall  have  occa- 
sion to  notice  again. 

•    In  the  Philosophical  Transactions  for  the  years  DrHaj- 
1774  and  1775,  were  insetted  two  excellent  papenS*'^ 
by  Dr  Haygarth  of  Chester,  wherein  he  gave  the 
Bills  of  Mortality  for  that  city,  for  the  years  1772 
and  1778  respectively,  in  a  form  calculated  to  ex- 
hibit, at  one  view,  the  most' useful  and  interesting 
information  such  bills  can  afford  without  calcula- 
tion, and  presenting  to  the  calculator  data  that  are 
esjential  to  the  solution  of  the  most  important  ques- 
tions respecting  the  state  of  the  population.    Three 
papers  by  Dr  Percival  (also  of  considerable  merit)  DrPtitmi 
appeared  in  the  same  Transactions  about  this  time, 
relating  ppincipally  toHhe  population  of  Manchester 
and  its  neighbourhood. 

In  1778  was  pubhshed,  at  Paris,  in  8vo,  the  work  Bf.  MokCM. 
entitled  Becherches  et  Considerations  sur  la  PopU" 
lotion  de  la  France^  par  M.  Moheau.  Tbis  book  is 
agreeably  written,  in  a  way  entirely  popular,  and 
will  probably  be  perused  with  more  pleasure,  there- 
fore, also  with  more  prpfit,  by  the  generality  of  read- 
ers, than  any  other  on  the  subject  of  population.  It 
contains  a  great  numberof  tables,  for  manv  of  which 
he  was  indebted  •  to  other  writers,  especially  to  M. 
Messance ;  but  he  has  also  given  many  that  are  ori- 
ginal, derived  from  tlie  Bills  of  Mortality  and  actual 
enumerations  of  the  people,  though,  without  explain- 
ing; in  a  satisfactory  manner  how  he  obtained  his 
innirmation,  which,  if  it  be  correct,  must  have  cost 
great  labour.  In  his  preface  he  says,  '*  il  est  telfage 
de  ce  livre  qui  a  couti  nScessairement  deux  mou  de 
travail f  et  un  volume  de  chiffres*' 

The  fourth  edition  of  Dr  Price's  Observations  on 
Reversionary  Payments  appeared  in  1788,  and  con- 
tained much  new  and  valuable  information  on  these 
subjects,  as  has  already  been  observed  in  the  histo- 
rical introduction  to  the  article  Annuities  in  this 
Supplement. 

In  1786 was  published,  at  Petersburgh,  in  the  Actsyi^SiiMt, 
qfthe  Academy  of  Sciences  there,  for  the  year  178S,  an 
essay  by  M.  Kjrafft,  on  the  marriages,  births,  and  buri- 
als, at  St  Petersburgh,  during  a  period  of  17  years, 
from  1764  to  178O1  preceded  by  a  general  expoaition 
of  the  uses  such  tables  might  be  applied  to,  if  the 
observations  they  record  were  extended  over  entire 
governments  in  Russia.  This  paper  contains  seven- 
teen tables,  which  show  the  number  of  deaths  «t 
each  age,  and  by  each  of  the  principal  diseases,  to- 
gether with  the  numbers  of  marriages  and  bap- 
tisms; the  numbers  in  each  case,  being  ^iven  for 
each  of  the  17  years  separately,  as  well  as  for  the 
whole  term ;  and  the  sexes  are  always  distinguish- 
ed;  as  are  likewise  foreigners  from  the  native  Rus- 
sians. 

If 
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Biib  of  Tliese  tables  would  have  been  rendered  very  va- 
_^_^j^^ luable,  had  they  been  accompanied  by  statements  of 
the  numbers  of  the  Kving  of  each  sex  in  the  differ- 
ent intervals  of  age ;  but  fbr  want  of  this  ioforma* 
tion,  it  is  difficult  to  apply  them  to  any  useful  pur- 
pose, and  many  of  the  inferences  M.  Krafft  has  drawn 
from  them  are  very  uncertain. 

During  a  period  of  nine  years,  commencing  with 
1779>  and  ending  with  1787,  Dr  Heysham  of  Carlisle 
l^ept  accurate  registers  of  the  births,  and  of  the 
deaths  at  all  ages,  in  the  two  parishes  which  compre- 
hend that  city  and  its  environs ;  also  the  diseases 
or  casualties  which  the  deaths  at  each  age  were  oc- 
casioned by ;  and  the  sexes  were  in  all  cases  dis- 
tinguished. These  excellent  registers  were  kept 
wiUi  great  care  and  skill  on  the  plan  of  Dr  Hay- 
garth  above-mentionedi  and  included  all  dissenters 
within  the  two  parishes.  Dr  Heysham  published 
them  from  year  to  year  as  they  were  made,  and  ac- 
companied them  with  valuable  observations  on  the 
state  of  the  weather  and  diseases  in  each  year.  Their 
value  was  greatly  enhanced  by  two  enumerations  of 
the  pec^le  within  the  two  parishes,  the  one  made  in 
January  1780,  the  other  in  December  17S7,  in  both 
of  which  the  ages  were  distinguished,  but  not  the 
•exes  of  each  age,  though  the  totals  of  each  sex 
were.  These  documents,  printed  in  convenient 
forms,  with  farther  information  respecting  them, 
and  many  useful  tables  deduced  from  them,  may  be 
found  in  Mr  Milne's  Treatise  on  Annuities* 

In  the  third  volume  of  the  Transactions  of  the  ' 
American  Philosophical  Society^  published  in  1798, 
were  inserted  Observations  on  the  probabilities  cf 
the  duration  tf  human  li/e,  and  on  the  progress  of 
population  in  the  United  States  of  America^  contain- 
ed in  a  letter  from  Mr  Barton,  which  had  been  read 
to  the  Society  in  March  1791  ;  also  a  postscript  to 
that  letter,  read  in  December  following ;  the  returns 
of  an  actual  enumeration  of  the  people  in  the  United 
States  having  been  made  in  the  mean  time.  The 
information  there  given  from  the  parish  registers  is 
of  little  value.  In  the  enumerations,  the  sexes  were 
distinguished,  but  not  the  ages,  except  the  numbers 
of  free  white  males  under  and  above  sixteen ;  but 
<even  that  information  with  regard  to  the  population 
of  America  is  very  interesting,  whether  we  contrast 
the  early  with  the  more  recently  settled  counties,  or 
the  whole  of  the  United  States  with/the  population  of 
Europe. 

In  (he  years  1799>  1800,  and  1801,  JVI.  Nicander 
inserted  eight  difierent  memoirs  among  those  of  the 
Royal  Academy  of  Sciences  at  Stockholm,  exhibit- 
ing the  state  of  population  and  mortality  in  all 
Sweden  and  Finland,  from  the  year  177^  to  1795 
inclusive.  These  contain  a  great  number  of  tables, 
which  present  the  most  interesting  results  of  the 
TabellvSrket  during  that  period ;  the  ages  and  sexes, 
both  of  the  living  and  the  dead,  are.  distinguished 
with  sufficient  minuteness,  and  the  number  of  deaths 
of  each  sex  by  every  disease  is  givSn.  The  informa- 
tion in  these  papers  is  much  more  complete  and  sa- 
tisfactory than  any  other  yet  collected  respecting 
the  state  of  the  population  of  a  whole  kingdom,  or 
even  of  any  particular  part  of  it,  if  we  except  tlie 
observations  of  Dr  Heysham,  which  were  confined  to 
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Carlisle  aiid  its  neighbourhood.    M.  Nicander  was  a  ^^*'K.^^ 
Member  of   the  Hoyal  Ac^eroy  of  Sciences  at  Morui^ 
Stockholm,  also  one  of  the  •  Commissioners  of  the         "^ 
TabeHoarket,  and  their  secretary.      We  are  sorry  to 
announce  his  death,  which  took  place  in  the  summer 
of  1915. 

In  the  year  1800  was  published,  at  Paris,  inHMomyae 
8vo,  under  the  titl^  of  Essai  de  'StatistiauOy  a  me- 
moir by  J.  A.  Mourgue,  on  the  births,  mar- 
riages, and  deaths,  that  took  place  in  Montpellier 
during  a  period  of  21  years,  ending  with'179^»  with 
the  ages  at  which  the  deaths  happened,  the  sexes 
aro^  also  distinguished,  and  the  population  of  the 
place  appears  to  have  been  nearly  stationary.  The 
tables  and  observations  of  M.  Mourgue  appear  to  be 
more  valuable  than  any  others  relative  to  the  popu- 
lation of  France,  that  have  yet  been  published,  ex- 
cept those  of  M.  Deparcieux,  which  related  only 
to  select  orders  of  the  people.  This  memoir  was 
read  at  a  meeting  of  the  French  National  Institute  in 
1795,  and  printed  in  the  Mim*  des  Sav*  Etr.  an*  14. 

An  enumeration  of  the  people  in  Spain  was  made  Spanish  R«» 
by  royal  authority  in  the  years  1768  and  1769,  and  Si^^^^"* 
again  in  1787 ;  a  minute  ^ceunt  of  this  last  was 
printed  at  Madrid,  showing  for  each  province  sepa- 
rately, the  numbers  of  parishes,  cities,  towns,  vil- 
lages, &c.  Sfc*  with  the  number  of  people  in  each 
class  according  to  their  ranks,  professions,  occupa- 
tions, &c*  and  the  monastic  orders  of  both  sexes 
were  particularly  distinguished:  to  these  was  pre- 
fixed ajiummary  of  the  census  of  1768  and  1769. 
In  these  two  enumerations,  the  ages  of  the  people 
were  not  distinguished  with  sufficient  minuteness ; 
they  only  showed  how  many  were  under  7,  between 
7  and  16,  I6  and  25,  25  and  40,  40  and  50,  and 
^ove  50.  In  both  enumerations,  together  with  the 
ages,  the  distinction  of  the  sexes  was  given;  in  the 
first,  the  married  were  only  distinguished  from  the 
single;  but  that  of  17B7  showed  hovf  many  of  each 
sex,  and  in  each  interval  of  age,  were  in  the  states  of 
celibacy,  marriage,  and  widowhood. 

A  third  enumeration  of  the  people  in  Sppun  and 
the  Spanish  possessions  in  Europe  and  Africa,  in- 
cluding the  Canary  Islands,  was  made  in  1797 ;  and 
a  full  account  of^  it,  occupying  nearly  50  large  tables, 
was  printed  at  Madrid  in  1801.  The  distinction  of 
the  ages  in  this  enumeration  was  still  not  sufficiently 
minute;  under  40  it  was  the  same  as  in  the  two 
preceding,  but  after  that  age,  the  number  of  the 
living  in  each  interval  of  10  years  to  100  was  given, 
and  the  number  above  100. 

No  information  from  the  parish  registers  in  Spain 
was  given  in  any  of  these  cases ;  although  satisfacto- 
ry extracts  from  them  all,  distinguishing  the  ages 
and  sexes  of  the  deceased,  or  even  from  those  only 
which  could  be  most  depended  upon,  during  the  ten 
years  that  intervened  between  the  two  last  enumera* 
tions,  would  have  rendered  the  results  of  these  in* 
comparably  more  valuable,  provided  that  th&  popu- 
lation of  the  places  for  which  correct  registers  were 
given,  could  be  distinguished  from  the  rest.  Those 
to  whom  the  superintendence  of  these  measures  were 
entrusted  in  Spain,  seem  to  have  been  well  aware  of 
this,  and  to  have  actually  entered  upon  the  formation 
of  these  necessary  supplements  to  the  enuxiierations> 
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Bills  of    as  appears  by  the  fbllowiDg  passage  extracted  Irom 
BlortaUty^  ^j^^  introduction  to  the  printed  statemefit  of  the  last 
census: — 

**  Interin  que  se/bmutn  las  tablai  necrol6^9ea9y  las 
de  nacidos  y  casados^  en  que  enliende  d  mintsierio  de 
Estado,  y  que  son  muy  idiles  para  valuar  cast  gepmS^ 
tricmmenU  el  toUU  de  la  poolacion  del  Reynoj  debe- 
mo»  oontentamos  con  las  noticias  que  nas  preporeionen 
hs  eensos  executados  por  el  mHodo  que  el  presente" 
But  the  author  of  this  article  has  not  yet  succeeded 
in  his  endeavours  to  procure  further  information  as 
to  these  tables  of  births,  deaths,  and  marriages. 

In  1801  were  published  (in  4to),  Observations  on 
the  Increase  and  Decrease  of  different  Diseases^  and 
particular^  of  the  Plague^  by  William  Heberden  ju- 
nior, M.D.  F.R.S.  containing  some  tables^  chicly 
deduced  from  the  London  bills.  In  the  advertisement 
prefixed  to  this  valuable  tract,  we  are  infcnrmed  that 
It  had  been  intended  to  be  subjoined  to  a  new  edition 
of  the  Bills  of  Moitality ;  which  edition,  however, 
was  not  published.  We  are  also  indebted  to  the 
same  ingenious  physician  for  other  interesting  obser- 
vations on  the  mortality  in  London,  inserted  in  the 
Philosophical  Transactions  of  the  Royal  Society  (for 
1796),  and  in  those  of  the  London  College  qfPhy- 
sidanSf  Vol.  IV. 

In  the  same  year  (1801)  was  published  (in  12mo) 
another  valuable  work,  entitled,  Reports  on  the  Dis^ 
eases  in  London^  particularly  during  the  years  1796, 
1797»  179«,  1799,  and  1800,  by  Robert  Wiilan, 
M.D.  F.A.S.  part  of  which  had  been  previously  in* 
sorted  in  some  periodical  publications ;  the  author's 
observations  were  made  both  on  the  Bills  of  Morta* 
lity,  and  on  the  cases  that  occurred  in  his  own  prac* 
lice. 

In  reading  the  writings  of  the  phpicians  who  have^ 
treated  these  subjects,  it  is  impossible  not  to  regret, 
"Uiat  they  have  been  so  little  attended  to  by  the  me- 
dical profession  in  gclneral,  and  that  Bills  of  Mortali- 
ty have  not  been  more  generally  kept  in  such  a  way, 
as  to  throw  the  lights  which  they  aione  can,  on  the 
causes  of  the  increase  and  decrease  of  different  dis- 
eases, and  of  the  great  differences  that  are  found  be- 
tween the  degrees  of  mortality  in  diierent  situations, 
and  among  different  classes  of  the  people.  The  in- 
formation of  this  kind  already  before  the  public 
clearly  shows,  that  the  general  causes  which  tend  to 
shorten  life  do  also  embitter  it ;  and  that  where  the 
people  are  the  most  happy,  useful,  and  respectable  in 
their  several  stations,  there  also,  aeieris  pariSuSy 
they  are  the  longest  lived.  And  these  inquiries,  we 
think,  are  of  more  importance  to  governments,  and 
better  worth  their  attention,  than  statesmen  are  ge- 
nerally aware  of. 

In  the  sixth  volume  of  the  American  Philosophical 
Transactions^  published  in  ]809i  two  tables  were 
given,  showing  the  number  that  died  of  each  disease 
in  each  interval  of  age,  during  the  years  1807  and 
1808  separately,  in  the  city  and  liberties  of  Phila- 
delphia, which  were  communicated  by  the  Board  of 
Health  ;  the  numbers  both  of  adults  and  of  children 
who  died  in  each  month  of  each  of  these  two  years, 
itre  also  given ;  and  it  is  modestly  added,  that  any 
suggestions  for  further  improvements  will  be  thank- 
fuUy  received*    We  therefore  beg  to  suggesty  that 


the  distinction  of  the  sexes,  which  has  not  been 
made,  would  be  a  material  improvement;  and  it 
might  also  be  useful  to  state,  what  year  the  Board 
consider  to  be  the  limit  l>etween  childhood  and 
adultage.  If,  in  addition  to  this,  the  number  of  the 
people  in  each  interval  of  age  within  the  «ity  and 
liberties,  be  determined  at  regular  intervals,  as  every 
5th  or  10th  year,  and  the  registers  of  deaths,  with 
the  diseases  and  ages,  be  regidarly  continued  for  se» 
yeral  such  periods,  the  annual  birUis  of  each  sex  be- 
ing also  given,  they  cannot  fail  to  become  very  va* 
luable. 

In  pursuance  of  an  act  of  Parliament  (41st  Gea 
III.  cap.  15.),  an  enumeration  of  the  people  in  Grreat 
Britain  was  made  in  1801 :  also  returns  of  the  bap- 
tisms and  burials  in  England  and  Wales,  during  the 
year  1700,  and  every  tenth  year  afler  that  till  1780, 
then  for  every  year  to  1800  mdusive,  with  the  num^ 
ber  of  marriages  in  each  year  from  the  commence- 
ment of  1754  to  the  end  of  1800.  Large  and  dear 
abstracts  <^  the  answers  and  returns  to  this  act  were 
printed  by  order  of  the  House  of  Coounons  in  180£, 
and  occupy  more  than  1000  pages  folio.  In  181 1; 
another  act  (51st  Geo.  III.  cap.  6.)  was  passed,  "  fox 
taking  an  account  of  the  population  of  Great  Britain, 
and  the  increase  or  diminution  thereof;"  in  conse- 
quence of  which,  returns  were  that  year  made  to 
Parliament,  of  the  number  of  persons  in  every  part 
of  Great  Britain ;  also  of  the  numbers  of  baptisoos, 
burials,  and  marriages  in  England  and  Wales,  during 
each  of  the  preceding  ten  years  1  ^ery  ssuisfactoiy 
abstracts  of  these  were  also  printed  by  order  of  Par- 
liament, in  1812,  with  some  preliminary  observations, 
in  which  correctionsof  the  preceding retumsare  given. 

The  sexes  were  distinguished  both  in  these  enu- 
merations and  extracts  from  the  registers*  but  th^ 
ages  in  none  of  them ;  and  the  proportions  of  males 
to  females  among  the  living  are  not  to  be  depended 
upon,  a  number  of  males  in  the  army  and  navy,  which 
it  is  difficult  to  estimate,  not  being  natives  of  Great 
Britain,  nor  usually  resident  there.  The  returns  of 
baptisms  and  burials  were  also  defective,  but  few  re- 
gisters of  dissenters  having  been  Included  in  them* 

These  abstracts  are,  however,  with  respect  to  the 
objects  they  extaid  to,  more  minute  andsatisfactoryj 
than  any  other  accounts  of  the  same  kind  that  have 
been  published ;  and  it  is  very  desirable  that  such 
returns  should  continue  to  be  made,  and  abstracts  of 
them  printed  at  regular  intervals ;  for  notliing  is  so 
well  calculated  to  show  the  influence  of  different 
causes  on  the  prosperity  of  a  nation,  as  the  compa- 
rison of  the  different  states  of  the  population,  and 
the  rate  of  its  progress  or  declension,  under  different 
circumstances :  besides,  the  value  of  the  abstracts  we 
already  have,  will  be  much  enhanced  by  the  publi- 
cation of  others  of  a  similar  kind  hereafter. 

It  is  much  to  be  regretted,  that  no  information  as 
to  the  ages  of  the  living,  or  those  at  vhich  the  deaths 
took  place,  was  required  by  either  ot  the  acts  above 
referred  to ;  nor  any  encouragement  or  facility  af- 
forded to  those  who  might  be  diiqposed  to  collect 
such  information ;  and,  consequently,  that  none  was 
given  in  the  returns. 

Without  better  regulations  for  the  keeping  of  mor- 
tuary registers  tfian  those  at  present  m  focce^  wiA» 
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J^^  <^t  tncli  as  should  extend  to  dlncnien  of  cf«ry  de» 
^'^^^^  nemmatioii,  it  would  probablv  be  better  not  to  re^ 
quire  returns  of  the  ages  of  the  ileceesed  from  all 
parts  of  the  kingdom ;  for  defective  or  inaoourate 
returns  would  only  mislead,  and,  not  to  mention  the 
difficulty  and  expense  of  procuring  returns  of  the 
Ages  of  all  the  living,  they  would  be  comparatively  of 
little  use,  where  these  of  the  dead  were  wanting. 

But  if  government  were  to  print  forms  for  making 
returns  both  of  the  numbers  of  the  living  and  of  the 
annual  deaths  in  proper  intervals  of  age,  tliroughout 
the  extent  of  life ;  only  sending  such  forms  along 
with  diose  now  in  use,  to  such  as  should  apply  for 
them,-*then,  persons  who  take  an  interest  m  such 
inquiries,  and  have  the  means  of  making  correct  re- 
turns, might  do  so  with  advantage.  And  a  summa- 
ry of  all  of  that  kind  made  from  different  parts  of  the 
kingdom,  would  convey  much  important  information* 
Returns  also,  from  such  places  only  as  were  similar^ 
ly  circumstanced,  might  be  collected  into  as  many 
aummaries  as  there  were  material  varieties  in  the  cir- 
cumstances ;  and  thus  would  afford  the  means  of  de* 
termining  the  different  modifications  of  the  law  of 


asawning  any  nunber  of  births,  aa  1000  er  10,000,    BiUi  of 
k  is  easy  to  show  how  many  would  die  in  each  year  M^rttUiy* 
of  their  age;  and,  consequently,  how  many  would ^"^ 
survive  that  year ;  which  numbers  of  survivors  and  • 
of  annual  deathSf  when  arranged  in  the  order  of  the* 
ages,  constitute  the  desired  table  of  mortality,  by 
which  all  the  most  important  questions  respecting 
the  duration  of  human  Life  may  be  easily  resolved. 

For  want  of  understanding  the  principles  upon 
which  the  proper  construction  of  such  tables  de* 
pends,  most  of  the  writers  on  this  subject,  many  of 
them  men  of  ereat  merit  and  industry,  have  taken 
much  pains  to  little  purpose,  and  after  excessive  la«  - 
hour,  have  arrived  at  false  conclusions.  Hardly  any 
of  th»n  appear  to  have  been  aware  of  the  necessity 
of  obtaining  the  number  of  the  living,  as  well  as  of- 
the  annual  deaths  in  each  interval  of  age,  or  that 
that  would  greatly  enhance  the  value  of  Bills  of  Mor- 
tality, by  extending  their  useful  applications. 

Dr  Price's  Essaif  on  the  proper  Method  of  eon* 
structing  Tablet  cf  Mortality^  already  twice  men- 
tioned in  this  article,  was  intended  to  show  how  such 
tabldiB  might  be  constructed  from  registers  of  the 
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mortality,  which  difierent  circumstances  produce.    If    deaths  only  at  all  ages ;  but  the  hypotheses  he  pro« 

the  diseases  that  occasioned  the  deaths  were  also  in-  '   *  i     ji-   i-^---  ?  i 

aerted,  the  greater  prevalence  of  particular  diseases 

in  some  circumstances  than  in  others,  would  be  ap. 

parent,  with  their  effects,  and  the  probable  means  of 

preventing  them,  or  lessening  their  mortality. 

But,  the  population  enumerated  mutt  always  be  pre" 

dsely  that  tvhich  produces  the  deaths  registered  ;  the 

grand  desideratum  beings  to  determine  the  number  qf 

annual  deaths  at  each  age^  which  takes  place  among  a 

given  number  of  the  living  at  the  same  age* 

Mr  Milne's  Treatise  on  Annuities  and  Assurances 

was   published   in    1815,   and   contains   clear   ab* 

stracts  of  the  most  important  statements  of  this 

kind  that  have  been  published  since  Dr  Price's  time; 

these  will,  we  believe,  be  found  to  be  much  more 

valuable  than  any  thing  of  the  kind  that  was  extant 

when  that  ingenious  author  wrote,  whose  work  has 

been  generally  referred  to  for  the  best  information 

on  such  subjects. 
Of  all  the  statements  derived  from  bills  of  morta- 
^ooi  on  tbe  jjjy  ^^  enumerations  of  the  people,  which  we  have 
Bim^Mor*  luendoned,  only  those  for  Sweden  and  Finland,  and 
taliiy.  Dr  Heysham's  for  Carlisle,  have  been  given  in  the 

proper  form,  and  with  sufficient  correctness  to  afibrd 

the  information,  which  is  the  most  important  object 

of  them  all,— that  which  is  necessary  for  determin- 
ing the  law  of  mortality. 

To  effect  this,  it  is  only  necessary  to  know  the 

mean  number  of  the  living  and  of  the  annual  deaths, 

in  sufficiently  small  intervals  of  age,  throughout  the 

extent  of  life,  for  a  period  of  time  sufficient  to  allow 

of  the  accidental  fluctuations  arising  from  more  or 

less  fruitful  years,  and  other  causes,  compensating 

each  other :  such  periods,  probably,  should  not  be 

less  than  eight  or  ten  years ;  but  the  necessary  length 

will  depend  upon  the  climate,  the  number  of  the 

people;  their  general  modes  of  life,  and  their  politi- 
cal circumstances. 

These  data  being  obtained,  it  is  not  difficult  to     ^  „        ^   ^        Vu^.  j- 

determine  the  proportion  of  the  annual  deaths  to  the  -  the  reasons  for  the  omissions  should  be  inserted  m 

number  of  the  living  in  each  year  of  age.    Then,     the  spaces  set  apart  for  the  numbers  omitted.    But, 


ceeded  upon  can  hardly  obtain  in  anv  real  case ;  and 
even  if  they  did,  his  method  would  only  determine 
the  number  of  the  living  in  the  place,  at  every  age  s 
therefore,  if  it  eould  be  put  in  practice  (which  it 
never  can),  it  would  only  supersede  the  neoesaky  of 
actual  enumerations ;  aiid,  with  the  numbers  so  ob* 
tained,  we  should  have  to  proceed  as  above. 

That  Essay  of  Dr  Price  was  an  amplification  of  what 
Mr  Simpson  had  previoualy  advanced  on  the  subject* 
with  his  accustomed  accuracy,  and  contains  many  just 
observations  on  the  defects  of  the  tables  of  mortality 
that  had  previously  been  published  ;  but  so  far  as  it 
contributed  to  induce  a  belief  that  the  determination 
of  the  number  of  the  living  in  every  interval  of  age^ 
by  actual  enumeration,  was  not  necessary  to  the  con* 
struction  of  accurate  tables,  it  must  have  done  harm. 

What  is  here  stated  will  be  found  denxmstrated  in 
the  third  chapter  of  Mr  Mjhie's  TreaUse  en  Anmui 
ties. 

We  come  now  to  the 


FORMS   SUBMITTED 

« 

FOR  BILLS  OF  MORTALITY  AND  FBCUNDITt. 

It  is  desirable  that  a  bill  should  be  published  for 
each  year  separately,  to  show  how  the  rates,  both  of 
mortality  and  fecundity,  vary  with  the  circumstances 
of  the  people  in  different  yean;  and,  from  these 
yearly  bills,  nothing  is  more  easy  than  to  derive 
others  for  longer  periods. 

According  to  the  form  A,  the  births  of  both  sexes 
in  each  year  will  be  distinguished,  and  the  born  alive 
from  the  still-bom ;  the  number  of  marriages  will 
also  be  given. 

In  this,  and  all  other  cases  where  those  who  under- 
take the.formation  of  such  bills  are  either  unable  or 
unwilling  to  distinguish  all  the  particulars  indicated. 
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Bilb  of  where  the  still-born  are  not  distinguished  at  iueh. 
Mortality.  ^||^y  should  be  omitted  entirely,  and  the  number  of 
*^"^  """^  bjrths  stated  should  be  that  of  the  children  bom 

'  alive. 

The  numbers  of  deaths  of  the  two  sexes  in  each 
interval  of  age,  during  any  year,  ma^,  as  tliey  are 
collected  from  the  regbters,  be  conveniently ,  dis- 
posed according  to  the  form  B ;  the  intervals  be- 
tween 5  years  of  age  and  100,  being  each  5  years  ; 
and  the  number  dying  at  each  age  above  100  should 
be  particularly  specified.  It  would,  indeed,  be  much 
better  to  give  a  separate  statement  of  the  number  of 
each  sex  dying  in  each  year  of  age  above  90 ;  for 
the  whole  number  is  never  very  great,  and  any  error 
committed  at  the  greater  ages,  in  constructing  a  table 
of  mortality,  a£fects  all  the  preceding  numbers  in  tlie 

table. 

But  some  persons,  who  would  not  take  the  trouble 
of  forming  bills  of  mortality  in  which  the  ages  are  to 
be  so  minutely  distinguished,  might  yet  be  willing  to 
furnish  them  with  the  requisite  care,  according  to 
the  form  b,  which  might  still  be  very  useful ;  and, 
indeed,  from  20  to  60  years  of  age,  intervals  of  10 
years  each  might  do  venr  well. 

The  value  of  Bills  of  Mortality  would  be  greatly 
enhanced,  by  inserting  in  them  the  contemporaneous 
wages  of  labourers  in  agriculture,  and  of  the  work- 
men employed  in  thennore  common  kinds  of  trade 
and  manufacture  carried  on  among  tlie  people  they 
relate  to ;  also  the  prices  of  the  necessaries  of  life 
which  persons  of  these  descriptions  consume  the 
most  of;  togetlier  with  any  thing  uncommon  in  the 
seasons  or  the  crops,  and  every  material  change  in 
the  circumstances  of  the  people. 

Enumerations. 

The  number  of  the  people  in  the  several  intervals 
of  age,  which  we  have  suted  above  to  be  of  so  much 
importance,  may  be  disposed  in  tables  exactly  simi- 
lar to  B  or  b,  recommended  for  the  deaths ;  but  it  is 
not  necessary  that  the  duration  of  life  should  be  di- 
vided into  the  same  intervals  for  the  living  as  the 
dead.  It  is  always  desirable  that  the  intervals  should, 
in  both  cases,  be  small ;  but  yet  not  so  small,  as,  by 
the  increase  of  labour,  to  occasion  the  numbers  be- 
ing determined  with  less  exactness,  or  to  deter  many 
from  engaging  in  the  work.  Such  intervals  should 
not,  however,  exceed  ten  years. 

When  the  bills  are  given  for  a  certain  period,  if 
there  be  but  one  enurtieration  of  the  people,  it  should 
be  made  at  the  middle  of  the  period ;  if  two,  at  its 
extremities ;  and  if  more  than  two,  it  is  desirable 
that  they  should  be  made  at  equal  intervals  of  time 
throughout  the  period. 

We  give  no  forms  here  of  Bills  of  Mortality  and 
Fecundity,  designed  to  distinguish  legitimate  from  il- 
legitimate children,  or  the  mortality  or  fecundity  of 
each  month  of  the  year,  nor  the  ni;^mber  of  women 
delivered  annually  at  the  different  periods  of  life,  nor 
the  diseases  the  deaths  were  occasioned  by.  Neither 
are  .the  ibnuB  here  recommended  for  enumerations 


of  the  people,  calculated  to  distingnish  the  Humbert 
in  the  different  states  of  childhood,  celibacy,  mar* 
riage,  or  widowhood  ;  nor  the  ranks,  or  protessiona, 
or  occupations  of  the  people.     All  these  things  are 
curious,  and  of  some  use,  although,  if  we  except  the 
diseases  which  the  deaths  of  each  sex  at  the  different 
ages  were  occasioned  by,  they  are  of  little  value  ia 
comparison  with  the  information  the  forms  here  given 
are  calculated  to  convey.     And  it  is  of  so  much  im- 
portance that  that  information  should  be  given  cor- 
rectly, that  we  would  willingly  forego  tliese  minoc 
objects,  to  avoid  dividing  and  fatiguing  the  attentioa 
of  those  who  undertake  the  more  important  part  of 
the  task,  which  is  of  itself  sufficiently  laborious. 

And  those  who  may  be  disposed  to  keep  registers, 
and  form  bills  and  enumerations,  on  a  scale  so  much 
extended  as  to  include  all  these  particulars,  or  most 
of  them,  and  have  also  the  requisite  qualifications, 
will  find  no  great  difficulty  in  preparing  the  most 
convenient  forms  of  tables  for  the  purpose.  Several 
forms  of  that  description,  with  references  to  others^ 
will  be  found  in  Mr  Milne's  Treatise  on  Annuities 


Bills  of 
Ilort«Utj. 


A. 

During  the  yrar  18    . 

Males*  Feoiales. 

Botli. 

Born  alive,     - 
Still-born,     -      - 

Whole  number  born, 

449 
13 

431 
9 

880 
22 

462 

440 

902 

Number  of  Marriages,  26l. 

B. 


Between  the 

Ages  of 

■ 

0 
& 

1 

1 
3 

3 
& 

5 

5 
& 
10 

• 

1015 
&  St 

15  2(. 

20 

25 

90 

& 

95 

95 

& 

100 

ibove 
100 

% 

Mules 
Fem. 

210 
180 

152 
149 

:i0l 

» 

18 

4 
-10 

0 
2 

881 

959 

1840 

Both 

390 

25 

14 

2 

4 

b 

• 

Between  the  Ages  of 

0 
& 
5 

41"? 
S95 

5  10203O40|50.()0 
10  20  30  40'50.(>0  70 

70 
& 
80 

80 
& 
90 

90 
& 
95 

7 

18 
25 

95 
& 

100 

4 
10 

14 

above 
.100 

1 

Males 
Fern. 

Both 

42 

47 

0 
2 

.  881 
!  959 

812 

89 

2 

1849 

See  MoHTALiTY,  Law  of,  in  this  Supplement,   (a.) 
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Black  flea.     BLACK  SEA,  Of  EvTin  S«A,  Ponius  Euxinm 
^^V^^  of  the  ancients,  is  a  large  inland  sea,  bounded  on  the 
lioiiDdane8.^j5gj.  by  Roumelia,  Bulgaria,  and  Bessarabia;  on  the 
north  by  Russian  Tartary ;  on  the  east  by  Mingrelidi 
Circassia,  and  Georgia ;  and  on  the  south  by  Anatolia. 
It  is  entered  from  the  Mediterranean  through  the 
channel  of  the  Dardanelles,  the  ancient  HMespont^  the 
Sea  of  Marmora,  Prop(mtU^Bnd  the  channel  of  Con- 
stantinople, Thractan  Bosphorus  ;  and  it  is  connected 
with  the  Sea  of  Azoph,  Palu$  Maotis,  by  the  strait 
between  the  Crimea  and  the  isle  of  Taman,  the  ancient 
Cimmerian  Bosphorus^  known  by  the  various  mo- 
dem names  of  the  Strait  of  Caro,  of  Yenikale,  and 
of  Taman. 
Progressive     Till  within  the  last  thirty  years,  the  extent  of  the 
Geognphy.  Black  Sea,  and  the  position  of  several  of  its  princi- 
pal capes,  gulfs,  and  ports,  were  very  imperfectly  as- 
certained.    Soon  afber  the  commencement  of  the 
French  Revolution,  the  National  Institute  sent  M. 
Beauchamp  to  examine  this  sea,  and  especially  its 
southern  shores.    In  this  enterprise  he  was  much 
impeded  by  the  jealousy  of  the  Turks ;  nevertheless, 
he  ascertained  that  Cape  Kerempe,  Caramhis^  was 
placed  in  the  charts  too  far  to  the  south ;  that  the 
Gulf  of  Sansoun,  Amiseniu  SinuSf  was  deeper  than 
represented;  and  that  Tribizond,  Tarabagan  of  the 
Turks,  TrapezuSf  was  five  or  six  leagues  further  to 
the  west  than  it  appeared  in  the  charts.     Recent 
travellers  have  discovered  that  even  the  Parisian 
charts  are  inaccurate.      According  te  Dr  Clarke, 
the  Isle  of  Serpents,  Ulan-Adassi  of  the  Turks,  Fi- 
donisi  of  the  modem  Greeks,  the  ancient  Leuce,  lies 
15  minutes,  and  the  port  of  Odessa  27  minutes,  too 
far  towards  the  noith  (Clarke's  Travels ,  I.  653) ; 
and  Mr  Macgill  ascertained^  from  two  very  good  ob- 
servations of  his  own,  compared  with  those  of  some 
captains  who  had  navigated  this  sea,  that,  in  the 
French  charts,  even  Cape  Kerempe  is  not  accurate- 
ly placed,  it  being  set  down  15  miles  too  &r  north, 
while  Cape  Aria,  or  Careza,  Criu'Metopont  in  the 
Crimea,  is  placed  22  miles  too  far  south.    This,  of 
course,  makes  a  difference  in  the  width  of  the  sea 
at  this  place  of  27  miles  (Macgill's  Travels^  I.  195). 
Extent       According  to  the  best  authorities,  which  Mr  Ar- 
rowsmith  lias  followed  in  his  maps  of  this  sea,  it  lies 
between  41  and  46|  degrees  of  north  latitude,  the 
bottom  of  the  bay  of  Sansoun  penetrating  nearly  to 
the  40th  degree,  and  Cape  Kerempe  stretching  out 
nearly  to  the  42d  ;  and  between  28  and  41 1  degrees 
of  east  longitude  from  Greenwich.    This  will  give 
for  its  breadth,  from  Cape  Babaipi  Anatolia  to  Odes- 
*    sa,  about  380  miles ;  and  for  its  length,  from  the 
coast  of  Roumelia  to  the  mouth  of  the  Phasis,  9^2 
iniles.    The  Black  Sea,  however,  may  be  considered 
aa  divided  into  two  parts,  by  Cape  Aria  on  the  south 
of  the  Crimea,  and  Cape  Kerempe  on  the  coast  of 
Paphlagonia,  tbe  former  lying  in  about  44^,  and  tlie 
latter  in  about  42  degrees  of  latitude.     Both  these 
cf^>es  being  high  land,  vessels  sailing  between  them 
can  discover  the  coast  on  either  side.'    The  circum- 
ference of  the  Black  Sea  is  about  5800  miles. 
Name.  ^^  derives  its  modem  name  either  from  the  dense 

fogs  which  frequently  cover  it,  or  from  the  dangers 
of  its  navigation  arising  from  these  fogs ;  the  sudden 
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and  violent  storms  to  which  it  is  exposed ;  and  the  BUckSca. 
shallows  hitherto  unnoticed  in  any  chart.    The  ori-  ^-^^V^ 
gin  of  its  ancient  name  is  given  in  tlie  Encydapadiai 
under  the  article  Euxine. 

The  opinion  of  the  ancients,  that  the  Black  Sea  Former 
was  formerly  much  more  extensive  than  it  is  at  pre-  State, 
sent,  and  that  it  did  not  originally  communicate  with 
the  Mediterranean,  is  embraced  by  many  modern  au- 
;  thors  of  note,  particularly  Toumefort,  Buffon,  Pal- 
las, and  Dr  Clarke,  and  seems  to  be  confirmed  by 
several  circumstances.   Immense  strata  of  limestone, 
consisting  almost  entirely  o^  mineralized  sea-shells,        ^ 
may  be  traced  the  whole  way  from  the  Black  Sea 
towards  the  north,  as  far  as  the  48th  degree  of  lati- 
tude ;  and  Pallas,  in  the  third  ana  seventh  volumes  of 
his  Travels^  has  pointed  out  traces  of  its  former  ex- 
tent over  all  the  desert  of  Astracan  and  Jaik.     The 
evidences  derived  from  the  appearance  of  the  present 
coast  of  this  sea,,  are  still  less  equivocal  in  support 
of  the  diminution  of  its  waters.      Pliny  expressly 
states,  that  Taurica^  the  Crimea,  was  not  only  once 
surrounded  by  the  sea,  but  that  the  sea.  covered  all 
the  champaign  part  of  it.    Now,  there  are  layers  of 
marine  shells  all  the  way  from  the  mouths  of  the 
Dnieper  to  those  of  the  Don ;  and  if  we  suppose 
the  waters  of  the  Black  Sea  to  be  restored  only  to 
the  level  of  these  layers,  the  Crimea  will  appear  again 
an  island.     The  alluvial  nature  of  more  than  three- 
fourths  of  the  soil  of  Crimea  Proper  to  the'  north,  ^ 
the  numerous  salt  lakes  and  marshes,  and  the  re- 
mains of  marine  productions  of  various  kinds  which 
are  found  there,  sufficiently  confirm  the  latter  part 
oi  Pliny's  statement. 

The  ancients  believed  that  the  communication  be-  Bunting  of 
tween  the  Black  jSea  and  the  Mediterranean,  and  the  tbe  Thra-- 
consequent  diminution  of  the  waters  of  the  former,  ^^  ®°'' 
was  effected  by  the  bursting  of  the  Thracian  Bos-  ^  '^'** 
phorus,  at  the  period  of  the  deluge  which  inundated 
Greece ;  and  this  tradition  is  confirmed  by  a  refe- 
rence to  existing  natural  phenomena.  The  clifi  aiid 
hills  at  the  mouth  of  the  Bosphorus,  are  composed 
of  enormous  pebbles,  which  appear  to  have  under- 
gone th^  action  of  fire,  and  afterwards  to  have  been 
rounded  by  long  contact  in  water.  On  the  points  of 
the  European  light-house,  there  are  immense  rocks 
of  hard  and  compact  lava ;  and  the  rock  of  which 
tlie  Cyanean  Isles  consist,  appears  to  have  been  more 
or  less  modified  by  fire,  and  to  have  been  cemented 
during  the  boiling  of  a  volcano.  On  the  Asiatic  side 
of  the  strait,  a  little  to  the  east  of  the.  Anatolian 
light-house,  there  is  a  range  of  basaltic  pillars,  eadii-  . 
biting  very  regular  prismatic  forms.  From  the  con- 
sideration of  all  these  observations,  and  icomparing 
events  recorded  in  history  with  the  phenomena  of 
nature,  Dr  Clarke  considers  it  more  than  a  conjectu- 
ral position,  *'  that  the  bursting  of  the  Thracian  Bos- 
phorus, the  deluge  mentioned  by  Diodorus  Siculus, 
and  the  draining  of  the  waters,  which  once  united 
the  Black  Sea  to  the  Caspian,  and  covered  the  great 
oriental  plain  of  Tartary,  were  all  the  consequence 
of  earthquakes  caused  by  subtenanean  fires,  de- 
scribed as  still  burning  at  the  time  of  the  passage 
of  the  Argonauts,  and  whose  effects  are  visible  even 
at  this  hour."   (1.  680.)    It  is  proper  to  mefiiioD, 
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Black  Sm.  that  Olivier  does  not  coincide  with  other  naturalist* 
respecting  the  former  extent  of  the  Black  Sea,  or 
the  bursting  of  the  Thracian  Bosphorus. 

The  north  and  west  coaste  of  this  sea  have  un- 
dergone,  and  are  still  undergoing,  considerable 
changes :  the  southern  coast,  consisting  chiefly  of 
calcareous  rocks,  is  nearly  in  the  same  state  in 
which  it  was  in  tlie  time  of  the  ancients.  Accord- 
ing to  Valerius  Flaccus,  the  gulfs  and  bays  in  the 
north  and  west  coasts  were  extremely  deep ;  most 
of  these  are  now  all  either  entirely  filled  up,  or 
much  contracted.  In  proof  that  the  Black  Sea  and 
the  Sea  of  Azoph  are  still  sustaining  a  diminution 
of  their  waters,  it  may  be  stated,  that  ships  which 
formerly  sailed  to  Taganrock  and  the  mouths  of  tlie 
Don,  are  now  unable  to  approach  either  the  one  or 
the  other ;  that  the  Sea  of  Azoph  has  become  so 
ahallow,  that,  durine  certain  winds,  a  passage  may 
be  effected  by  land  from  Taganrock  to  Azoph, 
through  the  bed  of  the  sea ;  and  that  the  isthmus 
connecting  the  Cyanean  Isles  with  the  Continent, 
which  does  not  appear  to  have  existed  in  the  time 
of  Strabo,  appears  to  be  increasing.  On  the  south- 
em  coast  of  the  Black  Sea,  there  is,  as  far  as  we 
know,  only  one  instance  of  a  recession  of  the  waters : 
the  channel  which  formerly  divided  the  village  of 
Amasrah,  AmastrUj  is  now  filled  up,  and  forms  a 
low  isthmus. 

A  rapid  current,  which  generally  flows  at  the  rate 
of  a  league  an  hour,  the  influence  o(  which  is  felt 
at  the  distance  of  ten  miles  from  land,  when  it  be- 

fins  to  take  another  direction,  sets  from  the  Black 
ea  into  the  Bosphorus.  Sometimes,  however,  the 
long  continuance  of  a  strong  south-west  wind  effec- 
tually counteracts  this  current.  The  Black  Sea, 
from  its  particular  form,  being  like  a  basin,  into 
which  many  large  rivers  pour  their  streams,  is  full 
of  currents,  particularly  in  summer,  when  the  rivers 
are  increased  by  the  melting  of  the  snows :  when 
strong  winds  act  against  these  currents,  a  high 
sea  is  produced.  North-east  winds  prevail  from 
June  to  August  inclusive ;  the  most  prevalent  winds, 
at  other  seasons  of  the  year,  are  from  the  south 
and  south-west.  The  general  climate  of  the  Black 
Sea  is  cold  and  humid;  the  winters  are  long  and 
frequently  very  severe,  but  the  navigation  is  free 
of  impediment  from  ice  till  the  beginning  of  No- 
vember, and  often  much  later.  The  quantity  of 
fresh  water  conveyed  into  this  sea  renders  it  brack- 
ish, and  liable  to  freeze  with  a  moderate  degree  of 
cold.  It  is  calculated  by  some  authors,  particularly 
Toumefort  (II.  404),  and  the  Abb^  Barthelemy 
(  Voyage  cTAnacharse,  Tom.  I.  c.  1 ),  that  what  it  re- 
ceives IS  much  more  than  what  it  dbcharges  into  the 
Mediterranean.  Dr  Clarke,  however,  is  of  ooinion,  that 
the  rivers  which  fall  into  the  Black  Sea  and  the  Sea  of 
Azoph,  do  not  communicate  more  water  than  flows 
through  the  canal  of  Constantinople ;  hence  he  con- 
cludes, that,  admitting  the  efiect  of  evaporation,  the 
level  of  the  Black  Sea  insensibly  falls  (L  628). 

The  Black  Sea  receives  a  considerable  portion  of 
the  fresh  waters  of  Europe,  as  well  as  of  Asia 
Minor.  The  Danube  collects  the  waters  of  a  great 
part  of  Germany,  Hungary,  Bosnia,  Servia,  &c. 
The  Dniester,  Bog,  Don,  and  Dnieper,  discharge 
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into  it  those  of  a  part  of  Russia  and  Poland.    The  Black  Sr«. 
Phasis  collects  those  of  Mingrelia;  and  tlie  San-^'^^V^^ 
garis,   and  Kisil  Irmak,  Halys^  part  of  those  of 
Anatolia. 

In  the  Black  Sea  are  found  the  tunny  fish,  which  Ah. 
enters  it  to  spawn ;  sturgeon,  sterlet,  porpoise,  mac* 
karel,  soal,  turbot,  whiting,  &c.  It  abounds  with 
a  species  of  sea-worm,  four  or  five  inches  long;  its 
head  is  like  an  arrow,  and  its  body  consists  of  a 
whitish  mucilage :  these  worms  are  very  destructive 
to  ships. 

We  shall  begin  our  surv^  of  the  coasts  and  ports  Coasti  kieI 
of  this  sea,  at  its  entrance  from  the  Bosphorus,  and  J^**«  ^ 
proceed  along  its  western  shores.  Off  each  point  **"■*** 
of  the  entrance  of  the  Bosphorus  from  the  Black 
Sea  is  a  group  of  rocky  islets,  which  retain  their 
ancient  name,  Cyanean  Islands.  These  have  been 
already  described.  From  the  Bosphorus  to  Kara- 
Kerman,  which  lies  within  a  few  miles  of  the  south- 
ernmost branch  of  the  Danube,  the  coast  is  lined 
by  the  mountainous  ridge  of  Balkan,  Hamust  which 
terminates  at  Cape  Emeniah,  Hami  extrenui.  The 
valleys  between  these  mountains  form  little  coves^ 
where  vessels  are  laden  with  the  timber  of  Hsemoa 
for  Constantinople.  The  forest  of  Belgrad,  which 
takes  its  name  from  a  village  near  Constantinople, 
extends  along  the  south-west  comer  of  the  Black 
Sea,  for  about  100  miles.  Incada,  Thenias,  lies  onlaadi 
this  coast  in  41^^  52'  north  latitude.  On  the  north 
side  of  the  harbour  there  is  good  anchorage ;  it  is 
only  exposed  to  winds  from  the  east  and  south-east, 
ana  is  sufficiently  spacious  to  contain  a  fleet;  a 
heavy  sea,  however,  enters  it,  when  those  winds 
blow  to  which  it  is  exposed :  Its  chief  export  is 
charcoal  to  Constantinople.  At  the  head  of  the 
Gulf  of  Foros,  which  is  bounded  on  the  south  by 
Cape  Emeniah,  is  four  or  five  leagues  wide,  and 
runs  into  the  land  nearly  the  same  distance,  is  Burgos,  BuiBk 
which  exports  a  considerable  quantity  of  wool,  iron, 
com,  butter,  cheese,  &c.  to  Constantinople.  There 
are  several  roads  in  this  gulf  fit  for  the  largest  ships. 

On  the  coast  of  Bulgaria  is  Varna,  at  the  mouth  ComIis^ 
of  a  river,   which  forms  a  large  lake   and  exten-  J^llr^ 
sive  marshes;   hence  provisions  are  sent  to   Con-  °'^"* 
stantinople.     Kara*Kerman,   Istropolis,  is  a  large 
village  on  the  beach  ;  several  shoaJs  lie  off  it,  which - 
oblige  vessels  to  anchor  a  league  to  the  south.     Its 
principal  export  is  com. 

From  Kara-Kerman  to  Actiar,  in  the  Crimea,  the 
coast  is  very  low,  and  the  shoals  formed  by  the  ri- 
vers run  off  a  considerable  distance.  The  Danube  Moofhs  of 
empties  itself  into  the  Black  Sea,  between  Bulgaria  fl>«J^ 
and  Bossarabia,  by  seven  mouths,  among  swampy" 
islands  and  shifting  banks.  The  most  frequented 
mouth  is  100  fathoms  wide  and  S  fathoms  deep; 
its  stream  runs  out  at  the  rate  of  three  miles  an  hour. 
So  great  is  the  extent  over  which  the  waters  of  this 
river  diffuse  themselves,  from  the  shallowness  of  the 
sea,  that  at  the  distance  of  three  leagues  from  its 
mouth  the  water  is  almost  sweet,  and  within  one 
league  it  is  perfectly  fit  for  use.  A  very  singular 
appearance  takes  place  in  the  mouths  of  the  Da- 
nube ; — the  porpoise,  which  every  where  else  exhi- 
bits a  dark  colour,  is  there  perfectly  white ;  hence, 
as  soon  as  the  Greek  mariners  descry  the  white  pof* 
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poise,  they  ha^e  no  doubt  that  they  are  in  the  cur* 
rent  of  the  Danube*  although  in  SO  fathoiuB  water, 
and  many  leagues  distant  fntea  its  mouth.  Oppo- 
site the  mpuths  of  this  river,  is  Serpents  Island,  al- 
ready noticed.  Kilia-nova,  belonging  to  Austria,  is 
a  port  of  small  consequence,  at  one  of  the  mouths ; 
it  might,  however,  be  rendered  highly  important, 
by  vending  the  productions  of  Hungary,  if  the  na* 
vigation  of  the  river  were  not  obstructed  by  the 
jealousy  of  the  Turks. 

The  Russian  province  of  Cherson  is  divided  from 
BoBsarabia  by  the  Dniester  Tyras.  A  bank  before 
it.  forms  two  channels  ;  that  on  the  west,  called  the 
channel  of  Constantinople,  is  150  fathom?  broad ;  and 
that  on  the  east,  called  the  channel  of  Ockzakoff,  80; 
neither  have  more  than  eight  feet  water.  Akerroan, 
on  the  south  bank  of  this  river,  has  some  export 
trade  in  corn,  wool,  wine,  wood,  hides,  and  butter. 
Between  the  Dniester  and  Dnieper  stands  Odessa, 
the  most  flourishing  port  in  the  Black  Sea.  It  owes 
its  prosperity,  not  so  much  to  any  natural  advantages, 
as  to  the  wise  administration  of  the  Duke  of  Riche« 
lieu,  while  he  was  governor  of  this  province.  It  is 
situate  close  to  the  coast,  which  is  here  very  lofly, 
and  much  exposed  to  the  winds,  especially  to  the 
east.  In  order  to  render  it  a  safe  and  commodious 
port,  the  Duke  caused  a  harbour  to  be  formed,  in 
which  ships  of  no  small  burden  may  ride  secure  from 
every  atorm.  He  also  built  a  large  mole,  extending 
Ittlf  a  werst  into  the  sea ;  several  smaller  ones,  and  a 
handsome  quay,  one  werst  and  a  half  long.  The 
reads  without  the  port  are  safe  in  summer,  and  the 
anchorage  good.  Odessa  labours  under  the  want  of 
•  naviffable  river,  and  a  great  scarcity  of  fresh  wa- 
ter. In  the  year  1805,  595  vessels  were  entered  at 
tfaia  port,  of  which  27  were  under  the  English  flag ; 
£64  were  Austrians,  owned  by  the  merchants  of 
Trieste,  but  employed  as  the  carriers  of  Spain  and 
Portugal.  In  the  year  1816,  up  to  the  28th  of  June, 
498  ships  had  entered  Odessa,  bringing  merchan* 
dize  to  Uie  value  of  one  and  a  half  miUion  of  rubles, 
besides  a  very  large  quantity  of  specie.  During  the 
same  period,  there  sailed  246  ships  laden  with  Rus- 
aian  produce,  to  the  amount  of  15,220,000  rubles, 
bcloding  above  324,000  quarters  of  wheat.  The 
principal  imports  are  wine,  chiefly  French,  some 
rum,  raw  silk,  coffee,  sugar,  oil,  soap,  sulphur,  fruit, 
linen  cloth,  &c,  but  all  in  very  limited  quantities. 
The  great  article  of  export  is  wheat,  which,  however, 
in  the  opinion  of  Mr  Macgiil,  is  very  far  inferior  to 
that  of  Taganrock,  being  soft,  and  apt  to  heat ;  be- 
sides this,  grain,  rye,  barley,  oats,  tallow,  and  tallow 
candles,  beeswax,  iron,  hemp,  &c.  are  exported. 

The  Dnieper,  Borysthenesy  which  separates  the 
Russian  provinces  of  Cherson  and  Taurida,  forms, 
near  its  mouth,  a  shallow  and  marshy  lake,  two  and 
a  half  miles  broad,  a-breast  of  Ockzakoff,  but  more 
at  the  confluence  of  the  Bog.  The  entrance  is  al- 
most closed  by  shifling  sand  banks,  between  which, 
there  is  seldom  more  than  five  feet  water.  The  Bog, 
Hypanisy  falls  into  the  gulf  of  Leman,  or  estuary  of 
the  Dnieper.  There  is  a  very  small  island  opposite 
the  mouth  of  the  latter  river,  almost  inaccessible  on 
account  of  its  perpendicular  clifis  of  rock  and  clay. 
Ockzakoff  is  a  small  port,  lying  at  the  junction  of 


these  rivers;  its  harbour  is  perfect^  secure,  but  Btocfci 
'the  little  trade  it  formerly  possessed,  has  been  drawn  ^ 
away  to  Odessa.  Opposite  to  Ockzakoff  is  Kinburn, 
which,  before  the  building  of  Cherson,  was  intended 
by  the  Russians  as  the  principal  dep6t  for  the  mer" 
cliandize  sent  from  the  provinces  bordering  on  the 
Dnieper.  The  extension  of  the  Russian  dominions  Oiienoik 
on  the  west,  has  caused  even.  Cherson,  on  the  right 
bank  of  the  Dnieper,  to  be  superseded  by  Odessa. 
Yet  corn,  hemp,  and  other  articles  of  exportation, 
are  so  much  cheaper,  and  more  plentiful  here,  that 
many  foreign  vessels  still  prefer  this  port,  though 
they  are  obliged  first  to  perform  quarantine,  and  un-  ' 
load  tht'ir  cargoes  at  Odessa.  The  Dnieper  ^  is  five  . 
miles  wide  at  Cherson,  but  only  vessels  that  draw 
six  feet  can  ascend  to  it.  The  Russians,  however, 
have  a  large  arsenal  here,  and  build  line-of-bat- 
tle  ships,  which  are  floated  down  the  river  on 
machines,  and  afterwards  conveyed  to  Ockzakoff 
to  be  equipped.  Nicolaef,  on  the  Bog,  a  fine  river, 
without  bar  or  cataract,  with  deep,  still  water,  h 
the  station  for  vessels  when  built,  and  here  they 
are  laid  up  to  be  repaired.  It  has  extensive  marine 
arsenals,  being  the  seat  of  the  Russian  marine  adnuo 
nistration  on  the  Black  Sea. 

The  southern  coast  of  the  Crimea  is  lofty  and  ^^  ^•y  * 
precipitous;  the  mountains  beginning  at  Balaclara,^^ 
Symboliy  and  extending  to  Ca&,  Theodosia.  Some 
of  these  are  celebrated  in  antiquity,  and  are  no 
less  remarkable  for  their  formation  and  appearance. 
The  mountain  Tchedirdagh,  Trapezus^  rises  rapidly 
from  the  coast  about  Alusta  to  the  height  of  1200 
or  1300  feet;  it  exhibits  a  mass  of  limestone  very 
compact,  of  a  grev  colour,  and  according  to  Pallas, 
.  upon  friction,  sliehtly  foetid.  The  remarkable  head- 
lands of  tlie  Crimea  are  Cape  Tarcbanskoi,  called 
by  the  Tartars  Aya-Burun,  or  the  Sacred  Promon- 
toi*y,  probably  the  Parthenium  of  Strabo ;  one  of  the 
loftiest  mountains  in  the  Crimea,  terminating  ab- 
ruptly in  the  sea,  and  forming  the  west  point  of  the 
Peninsula.  It  consists  of  marble.  On  the  south 
point  is  Cape  Aria,  Criu-Metopon,  formerly  no- 
ticed. 

The  first  port  of  note  on  the  west  coast  of  the^^^^^oMt 
Crimea  is  Kosloff,  or  Eupatoria,  from  which,  in  1 793,  ^^^  ^"' 
176  vessels  were  freighted  with  corn,  salt,  and  lea- 
ther ;  but  at  present,  its  commerce  is  nearly  annihi- 
lated. Sevastopel,  formerly  Actiar,  Ctentu,  is  the 
chief  station  of  the  Russian  Black  Sea  fleet,  no  mer- 
chant ship  being  allowed  to  enter  it,  except  in  dis- 
tress. The  natural  advantages  of  this  harbour  are 
very  great.  The  largest  vessels  lie  within  a  cable's 
length  of  the  shore.  The  harbour  is  divided  into 
three  coves,  something  resembling  that  of  Malta. 
The  principal  branch  runs  east,  and  is  terminated  by 
the  valley  and  little  river  of  Inkerman.  Here  the 
fleets  of  the  world  might  ride  secure,  and  have  con- 
venient anchorage  ;  and  ip  any  of  the  ports,  vessels 
find  from  21  to  70  feet  depth  of  water,  and  good 
anchorage.  On  a  tongue  of  high  land  between  the 
two  southern  creeks  stands  the  Admiralty  and  store- 
houses. The  great  bay  of  Actiar  also  bears  the 
name  of  the  Roads,  and  here  the  Russian  fleet  is  fre-  Bslaclara 
quentlv  at  anchor.  The  port  of  Balaclara  is  sepa- 
rated irom  that  of  Actiar  by  a  narrow  peninsula.    It 
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BLACK   SEA. 


Black  Sea.  is  one  of  the  most  remarkable  in  the  Crimea,  ap- 
^^^'V^**'  pearing  from  the  town  landlocked  by  high  precipi- 
tous mountains.  Its  entrance  is  so  extremely  nar- 
row, that  only  one  ship  can  pass  at  a  time ;  but  within 
the  port,  it  is  three  quarters  of  a  mile  long,  and  400 
yard»  broi0 ;  it  is  secure  in  all  weather  from  storms; 
and  ships  of  war  of  any  burden  may  find  in  it  suffi- 
cient depth  ^f  water.  The  mountains  which  sur- 
round it  are  of  red  and  white  marble,  and  the  shore 
in  some  parts  is  covered  with  gold  coloured  mica,  in 
a  state  of  extreme  division.  This  port  is  closed 
against  the  vessels  of  all  nations,  not  excepting 
^^^Si^  Prussians,  to  prevent  smuggling.    Caffa  lies  on  a 

bay,  capable  of  containing  several  hundred  mer- 
chant vessels,  but  exposed  to  the  east  and  south- 
west. It  formerly  carried  on  the  most  extensive 
trade  in  the  Black  Sea ;  but  it  is  now  of  very  little 
consequence.  Kertchi,  Ponticapiunty  on  a  peninsula, 
Chersonesus  Cimmeria,  stretchmg  into  the  strait  of 
Taman,  and  Yenikale,  at  the  extremity  of  the  same 
peninsula,  are  small  ports  chiefly  inhabited  by  fisher- 


Coast  of 
Anatolia. 


Coaitof 
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men. 


The  coast  of  Anatolia,  on  the  Black  Sea,  extends 
to  the  Kesil-Irmak,  which  falls  into  tliis  sea  a  little 
to  the  west  of  the  Gulf  of  Sansoun.  It  is  lined  by 
high  mountains,  terminating  in  lofty  promontories. 
It  is  steep  and  clean,  with  numerous  little  coves,  into 
most  of  which  small  rivulets  fall.  The  most  remark- 
able headlands  are  Cape  Kili-Mili,  east  of  Erekli ; 
Cape  Kerenipe,  the  north  point  of  Asia  Minor,  very 
high  land,  with  breakers  off  it ;  and  Cape  Indjee,  a 
low  point  to  the  west  of  Sinope.  Tfie  principal  rivers 
on  this  coast,  besides  the  Kisil-Irmak,  HalaySi  and 
the  Sakaria,  SangariuSy  already  noticed,  are  the 
Falios,  Bettausy  and  the  Barthin,  Parthenius.  The 
only  port  of  consequence  is  Sinope,  strongly  situate 
on  the  narrow  and  low  isthmus  of  a  rocky  peninsula. 
The  mole  which  formed  its  port  is  nearly  in  ruins. 
The  depth  of  water  is  12  feet.  There  is,  however, 
a  food  road  for  the  largest  ships ;  and  Turkish  ves- 
seb  of  war  are  built  here.  Sinope  is  the  nearest 
port  on  the  Black  Sea  to  Angora,  the  only  place 
hitherto  known  that  supplies  the  fine  goats'  hair. 

The  coast  from  the  Kisil-Irmak  to  Vona  is  named 
Roum  by  the  Turks.  The  chief  places  are  Sansoun, 
AmisuSf  on  the  Jekyl  Irmak,  which  falls  into  the 
deep  Gulf  of  Sansoun.  Fatsa,  Polemomum,  at  the 
mouth  of  the  Sidemus,  Budjiah  and  Vona,  Boona^ 
on  the  Cape  of  the.  same  name. 

From- Vona,  the  coast  takes  the  name  of  the  tribes 
that  inhabit  it.  The  Laziens,  Lazi^  occupy  the 
coast  from  Vonfi  to  the  BatounL  The  principal 
Trabisood.  port  on  this  coast  is  Trebizond.  Though  it  can 
receive  only  small  vessels,  it  has  a  considerable 
trade.  One  hundred  and  fifty  or  two  hundred 
small  craft  annually  sail  to  Taganrock,  with  nar^ 
dek,  a  marmalade  of  grapes,-  and  beckmiss,  a  sy- 
rup made  for  the  use  of  the  distilleries  there. 
Next  to  the  Laziens,  the  Gurions  occupy  the 
coast,  as  far  as  the  Rioni,  Pharis*  At  its  mouth 
this  river  is  60  fiithoms  deep,  and  half  a  league 
broad  hbut  a  small  island  lies  in  the  midst  of  its 
channel.  The  only  port  in  the  countnr  of  the  Gu- 
rions is  Foti,  to  which  the  merchants  of  Georgia  re- 
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tort;  the  Mingrelians  occupying  the  country  of  Blade  Sea. 
the  ancient  ColchL    In  this  tract  there  is  no  port  of^*^v^*^ 
consequence.    The  Abasses  occupy  the  coast  from  ^f^  ^. 
Isgarur  to  the  Strait  of  Yenikale,  as  far  as  Anaffiu  "^"'^'^^ 
This  coast  is  very  elevated,  the  Caucassian  moun- 
tains approaching  close  to  the  sea.    Near  Sondjuk 
is  tu  very  lofly  promontory  called  Varda.     From 
Ana&  to  the  Straits,  the  coast  is  low.     Some  small 
vessels  are  built  at  AnaflBsi  by  the  Turks.     The  Ku-  Ihe  Kabaiw 
ban,  Hypanisy  receives  most  of  the  wat^v  of  the 
western  side  of  Caucasus.    Near  its  mouth  it  di- 
vides into  two  branches,  one  of  whicli  falls  into  the 
Sea  of  Azoph,  and  the  other  into  the  Black  Sea. 
The  marshy  isle  of  Taman  is  formed  by  it.     On  this 
island  is  Fana  Jona,  a  place  of  some  trade. 

The  commerce  of  the  Black  Sea,  in  ancient  times,  Hliioffyar 
was  successively  in  the  possession  of  the  Phoenicians,  tLe  Coid- 
Egyptians,  Greeks,  and  Romans.  From  the  last  it  Jf^^®^ 
passed  to  the  Greeks  of  the  Lower  Empire ;  from  ^^**^ 
them  to  the  Venetians  and  the  Genoese.  Caffa  was 
the  principal  city  of  the  commerce  of  the  Genoese 
witly'the  east ;  and  the  port  at  which  was  deposited 
all  the  merchandize  which  had  been  transported  to 
the  Black  Sea.  By  the  capture  of  Constantinople 
in  1453,  this  commerce  was  nearly  destroyed ;  and 
by  the  capture  of  Caffa,  in  1476,  it  was  completely 
annihilated.  One  of  the  favourite  objects  of  Peter 
the  Great  was  to  obtain  a  share  in  the  commerce  of 
tliis  sea,  which  the  subjects  of  the  Porte  alone  were 
permitted  to  navigate.  In  I699,  he  succeeded  in 
subduing  Azoph  and  the  country  round  it ;  but,  by 
the  unfortunate  battle  of  Pruth,  in  I711,  he  was 
compelled  to  relinquish  his  conquests.  His  succes- 
sors, and  especially  Catherine  II.  aimed  at  the  same 
object.  This  enterprising  sovereign,  by  the  treaty 
of  Kainardgy,  in  1774,  and  afterwards  by  the  treaty 
of  Jassy,  in  X791»  completely  accomplished  her  ob- 
ject ;  the  Turks  being  obliged  to  surrender  a  part  of 
Lesser  Tartaty  and  the  Crimea,  to  allow  the  Kussians 
to  establish  a  navy  in  the  Black  Sea,  and  to  per- 
mit their  flag  a  free  passage  through  the  Darda- 
nelles. In  1784,  the  Porte  granted  the  privilege  of 
navigating  the  Black  Sea  to  the  Coikt  of  Vienna. 
No  other  European  nation  obtained  this  privilege, 
thpiigh  the  French  carried  on  a  considerable  tnkle 
under  the  Russian  and  Imperial  flags,  till  after  the 
conquest  of  Egypt  by  the  French,  when  a  treaty  was 
concluded  between  the  French  government  and  the 
Porte,  by  which  the  latter  granted  the  free  na- 
vigation of  this  Sea.  At  the  peace  of  Amiens,  the 
navigation  was  'opened  to  the  Prussian,  Spanish, 
Neapolitan,  Dutch,  Ragusan,  and  English  merchant 
flags;  and  all  these  nations  were  aJlowed  to  have 
resident  Consuls  in  the  Turidsh  ports  of  this  Sea. 
The  English,  however,  by  secret  treaties  with  the 
Turks,  in  the  reign  of  James  I.  and  Charles,  were 
granted  the  navigation  of  this  Sea;  and,  in  1799,  it 
was  again  granted. 

Soon  after  the  peace  of  Amiens,  the  commerce  of 
this  Sea  increased  considerably;  so  that,  in  IspS, 
815  vessels  entered  the  Russian  ports  firom  the  Me- 
diterranean. -  Most  of  them  came  in  balhnt,  and  re- 
turned with  corn.  Of  tliese  615  veesebi  there 
were, 
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Fltet. 


4tl  Austrians 
329  Russians 
18  Ragusans 
16  Ionian  Islands 
15  French 
7  English 
6HydrioU 
S  Spaniards 

815 


lioadedst 

552  Odessa 
SIO  TaMurock 
23  Ca& 
19  Kosloff 
7  Serastopil 
4  Cherson 

815 


Destiintion. 

186  Trieste 
144  Messina 
103  Caphalonia 
72  Genoa 
57  Leghorn 
26  Corfu 
24  Barcelona 
19  Marseilles 
10  Naples 
8  Malta 
7  Tchesmg 
4Zante 
155  sailed  with- 
«*—     out    de» 
815     daring 
their  ae»- 
tination, 
on      ac- 
count of 
the  war. 


From  these  81 5,  the  210  which  loaded  at  Tagan- 
rock  ought  to  be  deducted,  in  order  to  give  an  ac- 
curate view  of  the  commeroe  of  the  Black  Sea  at 
this  period. 

The  Russian  exports  from  and  imports  to  this  Sea 
were,  in 


Exports. 

Importf. 

1802 

SyOOOyOOO  rubles 

2,055,000 

2804 

5,000,000 

4,200,000 

1805 

7,400,000 

5,356,000 

ArlUdesof 


In  the  year  1802,  S6  vessels,,  and  266  small  craft, 
were  employed  by  Russia,  in  the  coasting  trade  of 
this  Sea.  There  is  also  a  considerable  trade  be- 
tween the  Russian  ports  and  Constantinople  and 
Smyrna,  carried  on  entirely  by  Greek  vessels  under 
Russian  colours. 

In  1807,  the  Russian  Black  Sea  fleet  consisted 
of  12  sail  of  the  line,  4  frigates,  7  brigs  and  cutters, 
and  18  small  craft;  and  Uie  Black  Sea  flotilla  con- 
sisted of  40  gimboats  and  80  falconets. 

The  principal  articles  of  commerce  afforded  by  the 
Co^^m  ^^^'^^^^^  ^°  ^^  Black  Sei^  are  wheat,  rice,  tobacco, 
'  hides,  tallow,  iron,  hare-skins,  honey,  wax,  and  yel- 
low grains  for  dyeing,  from  Roumeua  and  Bulgaria, 
by  the  ports  of  Varna  and  Burgos.  The  same  ar- 
ticles, with  the  addition  of  wool,  butter,  hemp, 
masts,  ship-timber,  and  pitch,  from  Moldavia  and 
Wallachia,  by  Rudjtdc  and  Galatz  on  the  Danube. 
JFVom  Bessarabia,  by  Ovidopel,  and  from  the  pro- 
vince of  Cherson,  by  Odessa,  Akerman,  and  Cherson, 
com,  oak-timber,  hides,  tallow,  tar,  shagreen,  wax,^ 
honey,  hemp,  sail-cloth,  and  wool.*  From  the  Cri- 
mea, by  the  ports  of  Actiar,  Kosloff,  and  Caffi^  com, 
wool,  wax,  honey,  dried  and  salted  hides,  deer- 
skins, morocco-leaUier^  sheep-skins,  salted  and  dried 
fidi,  potadi,  felt,  caviar,  wme,  siUc,  and  saltpetre. 
From  Anatolia,  by  the  ports  of  Erekli,  Amasrah, 
and  Sinope,  hides,  dried  fruits,  linens,  linen-thread, 
wax,  hdney,  hemp,  oofmer,  and  ship-timber.  From 
the  countries  of  the  Laaiens  and  Gurions,  princi- 


pally by  Trebizond,  all  the  above  articles,  except  Black  Sea 
ship-timber.    From  Mmgrelia,  and  the  country  of  »,  1.^ 
the  Abasses,  principally  by  Sudjuk    and   Anaffii,    "**"«• 
slaves,  timber,  box-wood,  wool,  silk,  furs,  butter, 
hides,  wax,  honey,  &c    The  trade  to  these  coasto 
is  entirely  carried  on  by  a  few  Greeks  of  Constan- 
tinople, and  is  verv  insigniflcant. 

See  Essai  sur  U  Commerce^  &c.  de  la  Mer  Noire^ 
Paris,  1805;  Odd/s  European  Commerce,  p.  169; 
Clarke's  Travels^  Vol.  I.  4to  edition;  Macgill's 
Travels  in  Turkey,  &c.  Vol.  I.;  Coxe's  Travels, 
Vol.  III.  8vo  edition ;  Tuckey's  MarUime  Statistics. 
Vol.11.  (c.) 

BLASTING,  is  a  term  used  by  the  Engineer  and 
Miner,  to  denote  the  application  of  the  explosive 
force  of  gunpowder,  in  opening  or  rending  rocks, 
indurated  clay,  consolidated  earth,  and  the  wallii  of 
old  buildings.  In  quarryine  sandstone,  consisting 
of  regular  layers,  the  work  is  performed  chiefly 
by  means  of  the  pick,  the  wedge,  the  hammer,  and 
the  pinch  or  Uver  ;  recourse  being  seldom  had 
to  the  more  violent  and  irregular  effects  of  eun- 
powder.  But  for  many  kinds  of  limestone,  and  for 
greenstone  and  basalt,  blasting  is  always  resorted  to ; 
and  some  of  the  rocks  called  primitive,  such  as  gra^ 
nite,  gneiss,  and  sienite,  could  scarcely  be  torn 
asunder  by  any  oilier  means. 

At  what  period  blasting  with  gunpowder  was  first 
resorted  to  as  a  potver  in  mechanics,  is  uncertain. 
Gunpowder  was  applied  to  military  engines  in  1850, 
but  there  is  reason  to  believe  that  its  application 
to  the  peaceful  arts  is  of  a  much  later  dato.  It 
niay  seem  strange  at  this  day  to  propose  the  expan* 
5tW  or  explosive  force  of  gunpowder  as  a  new  me^ 
iAankal  p&uoer ;  but  when  the  lever  and  Uie  wedge 
become  meffectual  to  the  purposes  of  the  artificek*, 
he  must  naturally  attach  a  high  value,,  and  be  dis- 
posed to  give  an  elevated  term,  to  that  instrument 
or  means  by  which  he  is  enabled,  in  a  very  simple 
manner,  to  effect  his  purpose,  and  overcome  tho 
greatest  obstructions  to  his  operations.  One  could 
ahnost,  therefore,  wish  it  dignifiedi  with  such  a  title 
as  the  EXPLOSIVE  power. 

This  agent  is  no  less  simple  in  its  application, 
than  it  is  poweHul  in  its  effects.  It  is  consider- 
ed as  the  result  of  the  sudden  extrication  of  a  per* 
manenily  elastic  Auid  by  the  ignition  of  the  gun- 
powder, the  extricated  gas  occupying  perhaps  1000 
times  more  space  than  the  grains  of  the  pow- 
der. Some  authors  are  of  opinion,  that  the  pow- 
der contains  only  atmospheric  air  in  a  state  of 
great  condensation,  and  that,  when  diis  fluid  is 
set  at  liberty,  being  at  the  same  time  highly  ra» 
rifled  by  the  heat,  from  the  inflaxnmation  of  the 
powder,  it  produces  the  wonderful  effects  already 
inentioned.  By  others,  it  is  supposed  that  the 
air  contained  in  the  nitre  of  the  gunpowder  is  a- 
bout  244  times  denser  than  atmospheric  air,  and 
that,  when  exploded,  it  produces  an  effect  propor- 
tioned to  its  condensation ;  the  elastic  fluid  expand- 
ing with  a  velodty  which  has  been  calculated  at  the 
rate  of  about  10,000  reet  per  second ;  ai^d  its  pres- 
sure or  force,  when  thus  expanding,  having  been  es- 
timated as  equal  to  a  thousand  atmospheres,  or  as  a 
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Bltftinf.  thousand  times  greater  thliQ  the  atmospheric  pres- 
'  sure  upon  a  base  of  the  same  extent.  If  we  apply 
this  product  to  the  pressure  of  the  atmosphere,  or  at 
the  rate  of  14|  pounds  to  the  square  inch,  we  shall 
find  that  the  elastic  fluid  of  gunpowder,  at  the  mo- 
ment of  explosion,  exerts  a  force  equivalent  to  6^ 
tons  upon  the  square  inch  of  surface  exposed  to  its 
force ;  and  that  with  a  velocity  which  even  the  ima* 
gination  can  hardly  follow.  Count  Rumford,  indeed, 
estimated  this  force  at  10,000  atmospheres;  but  we 
have  rather  followed  the  calculations  of  Hutton, 
whose  opportutiities  of  experiment,  connected  with 
the  Military  College  of  Woolwich,  have  been  unques- 
tionably great. 

The  progress   of  quarrying  and  blasting   rocks 
has,  of  late  years,  made  great  advancement  in  this 
country.     In  Europe,  the  art  of  mining  was  long 
chiefly  confined  to  Sweden  and  Germany  ;  but,  since 
the  disappearance  of  our  thickly  wooded  forests,  and 
the  universal  introduction  of  pit-coal  for  fuel,  and  of 
cast-iron  in  the  arts,  Britain  has  made  rapid  strides 
to  improvement  in  the  art  of  Mining,  and  now  rivals 
her  Continental  neighbours.   Here  we  may  allude  to 
the  Coalworks  of  Northumberland  and  Durham,  of 
Cumberland  and  the  western  counties  of  England 
And  Wales.     We  may  also  notice  the  great  extent  of 
the  like  works  in  the  south-eastern  and  south-western 
districts  of  Scotland.     Much  of  this  kind  of  work 
is  done  with  the  pick  and  shovel;  but  without  the  aid 
of  the  expansive  force  of  gunpowder,  these  operations 
must  have  been  of  a  very  limited  extent.     Other 
works,  of  no  less  magnitude  than  those  of   Coal 
Mines,  have  been  executed  in  Great  Britain,  almost 
wholly  by  the  force  of  gunpowder,  particular!^  m 
Canal  and  Road-works.     To  illustrate  more  fully  the 
use  of  gunpowder  in  mining  operations,  we  may 
mention  the  extensive  works  in  Tunnelling,  for  pre- 
serving the  level  of  canals  through   mountainous 
districts  of  country,  instead  of  forming  Locks,  or 
following   a   circuitous    line    of   navigation.     The 
bold   attempt  of  blasting   rocks,   under  such   cir- 
cumstances, was,  in  this  country,  reserved  for  Mr 
Brindley,    Engineer   upon   the    Duke   of    Bridge- 
water's  canals.     In  1776*  this  celebrated  Engineer 
completed   the    first   navigable   tunnel,    at    Hare- 
castle  in  Staffordshire,  which  is  upwards  of  one  mile 
in  length.     Since  that  period,  many  other  works 
of  a  similar  nature,  and  even  of  much  greater  ex- 
tent, have  been  executed  in  various  parts  of  Europe. 
By  the  art  of  blasting,  immense  excavations  have 
been  made  upon  the  Great  Canal  in  Sweden.    In 
France,  a  tunnel  of  about  seven  miles  in  length  has 
lately  been  made  ;  and,  in  our  own  country,  at  Sap- 
perton,  on  the  canal  joining  tlie  rivers  Severn  and 
Thames,  and  at  Marsdenhill,  there  is  a  tunnel,  up- 
wards of  three  miles    in  length,    forced  entirely 
.through   rock,   by  the   use   of  gunpowder.      We 
may  also  instance  the  great  national  work  of  the 
Caledonian  Canal.     In  all  of  these  works,  in  road- 
making,  and  many  others  intimately  connected  with 
the  prosperity  of  commerce,  the  extension  of  the 
arts,  our  domestic  comfort,  and  national  importance, 
it  is  most  evident,  that,  but  for  the  simple  process  of 
applying  the  expansive  force  of  gunpowder,  we  must 


have  been  deprived  of  innumerable  advantages  and    Bhetm^. 
accommodations.  '  ~  ^ 


When  a  perforation  or  hole  is  to  be  made  in  a  Method  of 
rock  for  the  purpose  of  blasting  with  gunpowder,  the  5*"^ 
prudent  quarrier  considers  the  nature  of  the  rock, 
and  the  inclination  or  dip  of  the  strata,  and  from  these 
determines  the  calibre,  and  the  depth  and  direction 
of  the  bore  or  recipient  for  the  gunpowder.  Ac- 
cording to  circumstances,  the  diameter  of  the  hole 
varies  from  half  an  inch  to  S^  inches,  the  depth  from 
a  few  inches  to  many  feet,  and  the  direction  varite 
to  all  the  angles  from  the  perpendicular  to  the  hori- 
zontal. The  implements  for  the  performance  of  this 
operation  are  rude,  and  so  extremely  simple  and  fa- 
miliar, as  hardly  to  require  description ;  and  the 
whole  operation  of  boring  and  blasting  rocks  is  so 
easily  performed,  that,  in  the  space  of  a  few  weeks, 
an  intelligent  labourer  may  become  an  expert  quar- 
rier. The  tools  are  few  in  number,  and,  as  just  said^ 
are  simple  in  their  construction.  The  chisel,  or 
jumpery  as  it  is  technically  called,  varies  in  its  length 
and  other  dimensions  according  to  the  work  to  be 
performed,  and  its  edge  is  more  or  less  pointed  to 
suit  the  hardness  or  tenacity  of  the  rock  to  be  bored. 
If  the  cylindrical  hole  to  be  drilled  is  of  small  diik* 
meter  send  of  no  great  depth,  or  the  work  fixed  to  a 
confined  position,  as  often  happens,  the  operation  of 
boring  is  performed  by  a  single  person;  with  one 
hand  he  manages  the  chisel  or  jumper,  which  he 
keeps  constantly  turning,  and  with  the  other  he 
strikes  the  jumper  with  a  hammer  of  6  or  ^  lb. 
weight.  But  when  the  hole  is  of  larger  dimensions^ 
and  of  a  depth  exceeding  a  foot,  it  generally  be- 
comes the  business  of  one  man,  in  a  sitting  posture^ 
to  hold  and  direct  the  jumper, — to  keep  it  constantly 
turning, — to  supply  the  hole  with  water,  and  oc- 
casionally to  clean  it  out;  while  two  and  even 
three  men,  with  hammers  of  10  or  12  lb.  weight, 
strike  successive  blows  upon  the  jumper,  until  the 
rock  is  perforated  to  the  desired  depth.  To  prevent 
annoyance  to  the  quarriers  from  the  squirting  up  of 
the  water,  a  small  rope  of  straw  or  hemp  is  simply 
twisted  round  the  jumper,  and  kept  resting  on  the 
orifice  of  the  hole.  When  the  perforations  are  to 
be  made  to  a  greater  depth  than  about  50  inches,  it 
is  now  common  to  use  a  chisel  or  jumper,  varying  in 
lengUi  from  6  to  8  feet,  pointed  at  both  ends,  having 
a  bulbous  part  in  the  middle  for  the  convenience  H 
holding  it ;  it  thus  becomes  a  kind  of  double  jumper, 
and  is  used  without  a  hammer,  with  either  end  put 
into  the  hole  at  pleasure.  When  a  bore  of  cMisi- 
derable  depth  is  to  be  made,  after  the  hole  has  been 
perforated  a  few  inches  with  the  common  jumper^ 


the  quarriers  lay  it  and  their  hammers  aside,  and 

tne  long  jumn 
turcy  and  lay  hold  of  it  by  the  bulbous  part,  lifting 


collect  round  tne  long  jumper^  in  a  standing  pos- 


and  letting  it  drop  into  the  hole  by  its  own  gra- 
vity ;  in  this  manner,  by  the  successive  strokes  or 
falling  of  the  long  jumper,  a  hole  to  the  depth  of  five 
feet  and  upwards  is  perforated,  with  much  ease  to 
the  workmen,  and  with  wonderful  expedition.  When 
the  boring  of  the  hole  is  completed,  the  debris  and 
moisture  are  then  carefully  cleaned  out,  and  a  prope|^ 
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BImOih;.^  charge  of  powder  is  put  into  it.  In  practice,  there 
~  '  18  no  Terj  precise  rule  for  the  charge  or  quantity  of 
gunpowder,  this  being  regulated  at  the  discretion  of 
the  quarrier,  according  to  the  tenacity  and  mass  of 
the  rock  to  be  removed ;  and  these  circumstances 
having  been  previously  considered,  in  the  dimensions 
of  the  bore,  it  is  customary  to  fill  it  in  the  proportion 
of  about  one  half  with  gunpowder. 

The  charge  being  introduced  into  the  cylindrical 
hole  bored  or  drilled  in  the  rock,  a  long  iron  called 
the  pricker  is  inserted  amongst  the  powder,  to  be 
afterwards  withdrawn  when  the  priming  powder  is 
introduced.    While  this  rod  remains,  the  process  of 
ramming  or  stemming  the  hole  is  performed  by  for- 
cing burnt  clay,  fragments  of  pounded  brick,  stone,  or 
any  other  substance  less  liable  than  anotlier  to  produce 
aparks  of  fire  on  being  struck  with  iron.   Afler  a  layer 
or  stratum  of  such  matter  has  been  pressed  down 
upon  the  powder,  the  remaining  depth  of  the  hole  is 
filled  with  pounded  stone  or  earthy  matters  of  any 
kindy  forced  down  with  an  iron  punch  or  rammer  of 
such  dimensions  that  It  nearly  fills  the  hole,  but 
having  a  eroove  in  it  to  receive  the  pricker;  the 
nunmer  bemg  fiat  at  the  end  which  enters  the  hole, 
the  fragments  of  stone  are  pounded  by  it  round  the 
pricker,  which  must  be  occasionally  turned  to  pre^ 
▼ent  it  from  being  too  firmly  fixed,  and  thereby  pre- 
Tented  from  being  drawn.     This  wadding  or  matter, 
laid  immediately  over  the  powder,  is  gently  forced 
down  at  first,  to  prevent,  as  much  as  possible,  the 
danger  of  premature  explosion ;  but  as  the  hole  is 
more  and  more  filled  up,  the  quarrier  strikes  down 
the  stemmer  with  more  violence  and  less  care,  and 
consolidates  the  wadding  as  much  as  possible,  with  a 
Tiew  to  produce  a  greater  effect  by  the  shot.    In 
this  operation  consists  the  chief  danger  attending 
the  process  of  blasting  with  gunpowder ;  for  it  must 
be  obvious,  that,  unless  the  utmost  care  be  taken  in 
forcing  down  the  first  portions  of  the  wadding  above 
the  powder,  there  is  great  danger  of  such  a  collision 
taking  place,  between  the  stemmer  and  the  pricker,  or 
between  either  of  these  and  the  rock  or  sides  of  the 
hole,  as  may  elicit  a  spark  of  fire,  and  produce  uninten- 
tinned  explosion.    From  this  cause,  indeed,  the  most 
unfortunate  and  distressing  accidents  have  sometimes 
happened  to  quarriers.     A  recent  case  occurred  un- 
der the  notice  of  the  writer  of  this  article,  from 
which  an  experienced  workman  lost  the  sight  of 
both  eyes,  and  had  his  legs  and  arms  much  shattered. 
It  is  necessary,  as  before  noticed,  frequently  to  turn 
the  pricker  during  the  process  of  stemming  the  shot, 
in  order  to  prevent  its  being  so  bound  by  the  wad- 
ding as  to  prevent  its  being  withdrawn ;  and  it  has^ 
been  known  that,  by  the  friction  produced  in  the 
mere  act  of  turning  it  unguardedly,  the  shot  has 
been  fired  ofil     To  prevent  accident  in  this  way, 
copper  prickers,  or,  to  save  expence,  prickers  com- 
posed partly  of  copper  and  partly  of  iron,  have  been 
introduced,  instead  of  those  formed  wholly  of  iron. 
Tlie  copper  pricker  is  certainly  much  less  liable  to 
accident ;  but  notwithstanding  that  tills  fact  is  self- 
evident,  and  has  been  clearly  established  in  quar- 
ries where  copper  and  iron   prickers   have   been 
used  at  the  same  time,  yet,  firom  the  greater  ex- 


pence  of  the  copper,  and  its  being  more  liable  to 
twist  and  break,  it  has  by  no  means  come  into  ge* 
neral  use. 

The  bole  being  now  fullv  charged  with  the  pow- 
der and  wadding,  the  pricker  is  drawn  out.    The 
small  tubular  space,  which  it  leaves,  is  sometimes 
wholly  filled  with  powder,  but  with  a  view  to  save 
that  expensive  article,  it  is  now  common  to  insert 
wheaten  or  oaten  straws  filled  with  powder.     These 
straw  tubes  may  be  joined  so  as  to  reach  any  neces- 
sary depth ;  the  lower  straw  always  terminating  in 
the  root  part  where  a  natural  obstruction  occurs, 
or  it  is  artificially  stopped  witl^  clay,  to  prevent 
the  powder  from  being  lost.     The  lower  part  of 
the  priming  straw  is  •  pared*  quite  thin,  so  as  to  in- 
sure the  infiammation  of  the  charge  of  powder  in 
the  hole.     This  being  done,  a  slow  match,  consist- 
ing generally  of  a  bit  of  sofl  paper,  prepared  by  dip- 
ping it  into  a  solution  of  saltpetre,  is  carefully  ap- 
plied to  the  priming  powder.     When  this  match  is 
touched  with  fire,  the  quarriers  give  the  alarm  to  all 
around,  to  retire  to  a  sufficient  distance,  so  as  to 
avoid  accident  from  the  expected  explosion.    This 
cbmmonlv  takes  place  in  about  a  minute.     The 
priming  first  explodes,  attended  only  with  flame ;  a 
short  mterval  of  suspense  commomy  ensues;  the 
eyes  of  the  byestanders  being  anxiously  durected  to- 
wards the  spot ;  the  rock  is  instantly  seen  to  open, 
when  a  sharp  report,  or  a  detonatmg  noise,  takes 
place,  and  numerous  fragments  of  stone  are  observ- 
ed to  spring  Into  the  air,  and  fly  about  in  all  direc- 
tions, from  amidst  a  cloud  of  smoke.     Thfe  quarrier 
then  returns  with  alacri^  to  the  scene  of  his  operar 
tions.    When  blasting  with  gunpowder  is  carried  on 
in  coal-pits  or  in  sinking  wells,,  where  the  workmen 
cannot  get  speedily  out  of  the  reach  of  the  shot,  or 
in  any  situation  where  adjoining  houses,  &c.  may  be 
in  danger  of  being  injured,  it  is  common  to  load 
or  cover  up  part  of  the  rock  to  be  blasted,  with  a 
quantity  of  furze  or  brushwood,  to  prevent  the  frag- 
ments of  blasted  rock  from  being  driven  to  a  du- 
tance. 

The  simplicity  of  this  operation,  so  important  to  Use  of  Sand 
our  means  of  quarrying  or  prying  into  the  bowels  of  in  Blsstiqg« 
the  earth,  is,  perhaps,  one  cause  of  so  little  attention 
having  been  paid  to  it  by  persons  of  science;  while 
the  personal  risk  attending  it  may  have  also  oper- 
ated, in  some  measure,  to  prevent  particular  in* 
quiries  regarding  it.  It  was  an  extremely  natural 
conclusion  for  the  quarrier  to  suppose,  that  the 
more  firmly  the  shot  was  rammed  home,  the  more, 
powerful  would  be  the  efiect  of  the  explosion.  This, . 
we  know,  was  lone  the  conviction  of  military  En- 
gineers ;  and  was  uso  a  principle  invariably  adopted 
by  miners,  to  the  great  personal  hazard  of  the  arti- 
ficer. In  many  plac^,  this  notion  still  prevails,  and 
we  cannot  enough  lament  the  force,  and  stubborn- 
ness of  custom  in  this  instance ;  as  it  has  been  fully 
established,  that  a  wadding  of  loose  sand,  or  of  any 
earthy  matter  in  a  dry  state,  answers  all  the  purposes 
of  the  firmest  ramming  or  wadding.  Now,  as  it  is  in 
the  operation  of  ramming,  that  accidents  most  com- 
monly befall  the  quarrier,  and  which  the  use  of  the 
copper  pricker  cannot  altogether  prevent,  it  is  not 
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Blastiii;.    a  little  turprisingy  that  the  use  of  sand  does  not 
become  universal. 

To  the  coramon*labourer»   indeed^    it  naturally 
seems  somewhat  paradoxical  to  say,  that  particles 
of  loose  sand  can  produce  an  eflfect  equal  to  stem- 
ming a  shot  with  an  iron  punch  and  hammer ;  but 
those  who  are  better  informed,  should  insist  on  the 
use  of- sand,  whereby  the  person  of  the  quarrier 
would  be  much  less  exposed,  and  much  time  and 
trouble  would  be  saved.    It  may  be  noticed,  that 
in  several  works  this  is  observed,  particularly  at 
Lord  Elgin's  extensive  mining  operations  at  Charles- 
town  in  Scotland,  where  much  attention  is  paid  to 
the  security  and  comfort  of  the  artificer,  as  well  as 
to  every  thing  interesting  to  science.     The  practice 
of  using  loose  sand  imstead  of  pounded  stone  ram- 
med with  force,  has  been  in  use  at  these  works  for  se* 
veral  years  (it  is  believed  since  about  the  year  1810). 
The  writer  of  this  article  has  also  had  considerable 
opportunities  of  trying  the  accuracy  of  these  state- 
ments, as  to  the  efficiency  of  sand,  at  the  extensive 
quarrying  operations  which  lately  became  necessary 
in  cutting  down  a  part  of  the  CaltonhiU,  in  forming 
the  new  approach  to  the  city  of  Edinburgh,  where 
upwards  of  100,000  cubic  yfurds  of  rocky  matters 
were  removed,  and  gunpowder  to  the  value  of  near- 
ly L.  1000  Sterling,  was  expended,  chiefly,  in  blast* 
ing  rock,  consisting  of  wmnstone,  or  greenstone, 
much  traversed  by  calcareous  span    The  holes  at 
^is  work  were  bored  of  various  dimensions,  both  as 
Ito  calibre  and  depth,  and  also  at  all  the  angles  of 
inclination,  from  the  perpendicular  to  the  horizon- 
tal.   Trials  were  here  made  with  holes  from  three 
to  seven  or  eight  fbet  in  depth,  and  of  a  diameter 
irom  an  inch  to  two  and  a  half  inches  in  dia- 
meter ;  when  it  was  invariably  found,  that  when 
the  powder  was  wadded  with  sand,  the  effect  in  tear- 
ing or  blasting  the  rock  was  as  great  as  when  the 
more  commonly  followed  method,  of  ramming  with 
pounded  stone  was  adopted.    In  the  judgment  of 
the  ContradtorSf  the  fragments  of  rock  had  a  greater 
tendency  to  fly  to  a  distance  when  sand  only  was  em- 
ployed ;  but  there  was  as  great  a  bulk  of  the  rock  raised 
by  the  shot  wadded  with  sand  as  by  that  which  was 
raipmed  in  the  usual  way ;  and  in  practice  it  was 
found  that  the  shots  with  sand  were  not  more  liable 
to  iail^  or  blovoy  without  doing  execution,  than  those 
which  were  rammed.    It  is  a  fact  perhaps  as  curious 
and  interesting  as  any  connected  with  the  subject, 
that  in  both  ways  the  shots  fkil,  and  at  times  blow 
out,  without  producing  any  effect,  or  being  occa- 
sioned by  any  apparent  cause.     Reasoning  from  the 
simultaneous  effects  of  the  sudden  extricatJQn  of  the 
elastic  fluid  of  gunpowder,  whether  a  warding  of 
loose  sand  or  of  firmly  pounded  stone  be  employed, 
trial  was  made  of  gunpowder  without  aiiy  wadding, 
but  the  effect  produced  by  this  method  was  rather  to 
shake  or  rend  the  upper  part,  near  the  orifice  of  the 
hole  or  surface  of  the  rock,  than  at  the  bottom  of 
the  hole.    This  fact,  however,  favours  the  conclu- 
sion that  the  explosive  force  of  gunpowder  is  in  pro- 
portion to  the  surface  upon  which  it  acts  ;  and  that 
the  efiect  is  so  instantaneous,  that  it  seems  a  matter 
not  essentially  connected  with  the  operation,  in  what 


manner  the  wadding  is  effected,  provided  diat  the   B]tt%. 
atmospheric  air  is  not  in  immediate,  contact  with  the  ^^V^ 
powder;  as  otherwise  the  fluid  appears  to  divide, 
and  its  effects  to  be  lost  in  space,  without  being  ap- 
plied chiefly  at  the  bottom  of  the  hole,  where  the 
greatest  execution  is  wished  to  be  done. 

It  may  be  noticed,  that  although  the  use  of  sand  for 
blasting  in  mining  operations  is  by  no  means  general, 
yet  so  much  of  this  practice  has  obtained,  that  the 
quarrier  is  now  only  at  pains  to  ram  an  inch  or  two 
of  the  lower  wadding  firmly  home ;  the  upper  parts 
are  done  loosely,  wiUi  little  attention  either  to  the 
stuff  employed,  or  to  the  ramming  of  it ;  he  merely 
consolidates  it  in  such  a  manner,  that  the  broken 
particles  shall  not  fall  into  the  charge  amongst  the 
powder,  when  he  withdraws  the  pricker.  In  so  &r, 
this  is  a  saving  of  time ;  but  unfortunately  he  still 
undergoes  much  personal  risk,  the  chief  danger  be- 
ing in  ramming  at  first,  or  in  the  turning  or  with- 
drawing of  the  pricker,  where  the  wadding  is  firm. 
When  sand  is  used  immediately  above  the  powd^, 
both  the  pricker  and  the  nunmer  are  wholly  unne- 
c^sary ;  the  primed  straw  being  inserted  into  the 
powder,  the  sand  is  poured  into  the  help,  and  the 
shot  is  ready  for  the  match.  A  difficulty  occurs  in 
thd  use  of  sand,  which,  though  easily  surmounted,  it 
may  be  proper  to  notice  in  this  place.  When  the  hole 
or  perforation  in  the  rock  happens  to  be  horizontal^ 
or  at  more  than  an  angle  of  45^  from  the  perpendi- 
cular, the  priming  straw  is  apt  tO  be  injured  in  filling 
the  hole  with  sand,  an  evil  to  which  the  pricker  is 
not  liable ;  but  this  is  easily  got  over  by  inserting  the 
priming  straw  into  a  small  cylindrical  tube  of  sheet- 
iron  or  copper,  while  the  sand  is  gently  pressed  into 
the  hole;  the  small  tube  which  is  open  at  both 
ends  is  afterwards  withdrawn*  By  this,  means,  the 
operation  of  the  horizontal  shot  is  rendered  not  less 
sure,  and  is  attended  with  no  more  expence,  and 
little  more  trouble,  than  when  the  bore  is  perpendi- 
cular. 

It  has  been  supposed  by  some,  that  a  more  com-  inflmBi. 
plete  inflammation  of  the  powder  would  take  place,  tion  of  the 
if  it  were  ignited  at  the  bottom  of  the  hole ;  but  it  P^^« 
has  been  found  by  experience,  that  this  is  not  essen- 
tial.   It  even  appears  from  experiment,  that  gun- 
powder is  more  fully  inflamed  by  applying  the  fire 
near  the  top,  for  in  firing  Ordnance,  considerable 
quantities  of  the  uninflamed  grains  of  the  powder 
have  been  collected,  by  placing  a  piece  of  cloth  at  a 
distance  from  the  gun,  and  allowing  the  shot  to  pass 
through  it. 

Quick-lime,  suddenly  slacked,  has  been  suggested,  Use  of 
as  a  mode  of  rending  rocks ;  but  this  process  would  ^Ick- 
in  practice  be  found  very  defective.    In  some  situa-  '^^ 
tions  where  the  explosive  effects  of  gunpowder  could 
not  be  applied  with  safety,  as  in  the- interior  of  a 
building,  or  for  such  like  purposes,  this  mode  may 
be  resorted  to  with  good  eflfect. 

Blasting  with  gunpowder,  underwater,  is  neces-Bltftingst' 
sarily  performed  in  various  operations  of  the  Engi-  der  Watct. 
neer,  particularly  in  the  excavation  of  the  foun£i^ 
tions  of  piers,  and  in  deepening  the  entrances  of 
harbours.   This  is  performed  by  inserting  the  charge 
of  powder  into,  the  perforated  rock,  by  means  of  a 
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BbiHiig  case  or  eariridee  made  of  tin-plate*  The  lower  part 
Biettchi  ^^  mAde  to  fit  ue  bore  in  the  rock^  as  nearly  as  may 
_f-  _^^'  be ;  from  this  a  small  pipe  of  the  same  metal  is  car- 
ried to  the  surface  of  the  water,  with  the  priming 
powder.  Here  w&ddiog  is  unnecessary,  the  pres- 
sure of  the  water  upon  the  tin  case  superseding  the 
necessity  of  any  ;  and  the  explosive  effects  are  gene- 
rally greater,  m  proportion  to  the  charge,  than  those 
in  the  open  ain  It  may  here  be  observed,  that  ex- 
plosions under  water  have,  in  some  instances,  been 
proposed  as  a  mode  of  attack  in  marine  warfare;  and 
It  IS  presumed,  that  explosions,  at  considerable 
depths,  might  occasion  such  an  impression  on  the 
water,  and  so  disturb  the  equilibrium  of  the  atmo- 
spheric pressure,  as  to  be  capable  of  sinking  large 
ships,  or  floating  batteries. 

It  may  abo  be  mentioned,  that  a  new  instrument, 
called  the  Blasting  Screw^  has  been  lately  applied  with 
considerable  success  to  the  rending  or  splitting  of 
large  trees  and  logs  of  timber.  It  consists  of  a  screw 
which  is  wrought  into  an  auger-hole,  bored  in  the 
centre  of  the  timber;  here  the  charge  of  powder  is 
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inserted,  and  the  orifice  of  the  hole  in  the  log  is 
then  shut  up  or  closed  with  the  screw,* when  a  match, 
or  piece  of  cord,  prepared  with  saltpetre,  is  intro- 
duced into  a  small  hole  led  in  the  screw  for  this 
purpose,  by  which  the  powder  is  ignited.  The  appli- 
cation of  this  screw  to  the  purposes  of  blasting  is  not 
very  obviously  necessary,  because,  from  what  we 
have  seen,  it  would  appear  that  the  auger-hole  being 
charged  with  powder  and  sand,  would  answer  every 
purpose.  One  great  objection  to  the  process  of 
blasting  applied  to  the  rending  of  timber  is,  the  ir- 
regular and  uncertain  direction  of  the  fracture,  by 
which  great  waste  is  sometimes  occasioned.  It  may* 
however,  be  necessary  to  resort  to  this  mode  of 
breaking  up  large  trees,  when  cut  down  and  left  in 
inaccessible  situations,  where  a  great  force  of  men 
and  of  implements  cannot  easily  be  procured  or  ap- 
plied. 

See  Treatise  of  ArtUlery  by  John  Muller ;  Hut^ 
ton's   Mathematical   Dictionary ;   and   Nicholson's  . 
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BLEACHING. 


SlEACHING  is  the  art  of  whitening  thread  and 
cloth.  It  has  been  treated  at  considerable  length  in  the 
EncyclopiBdia.  Our  business  here  is  merely  to  supply 
the  defects  of  that  article.  These  are  chiefly  two ; 
namely,  1.  A  very  incomplete  historical  detail  of  the 
improvements  in  bleachmg,  at  least  as  far  as  this 
country  is  concerned ;  and,  2.  The  omission  of  any 
description  of  the  present  mode  of  bleaching,  as 
practised  by  the^most  enlightened  manufacturers  of 
Great  Britain. 

History.  I«  The  Ancients,  especially  in  Egypt,  where  white 

linen  was  a  common  article  of  clotbing,  must  at  an 
early  period  have  been  acquainted  with  the  method 
of  bleaching  that  substance,  but  none  of  their  writers 
have  left  us  any  details  on  the  subject.  We  know, 
however,  from  Pliny,  that  different  plants,  and  like- 
wise the  ashes  of  plants,  which  no  doubt  contained 
alkali,  were  employed  as  detergents.  Pliny  men- 
tions particularly  the  struthium  as  much  used  for 
bleaching  in  Greece.  This  plant  has  been  consider- 
ed by  some  as  the  gypsophUa  struthium.  But  as  it 
does  not  appear  from  Sibthorp's  Flora  Graca,  pub- 
lished by  Sir  James  Smith,  that  this  species  is  a  na- 
tive of  Greece,  Dr  Sibthorp's  conjecture  that  the 
struthium  of  the  Ancients  was  the  saponaria,  officina- 
lisf  a  plant  common  in  Greece,  is  certainly  more  pro- 
bable. Mr  Parkes,  in  his  Essay  on  Bleaching  (Che* 
mical  Eisay^  Vol.  IV.  p.  7))  says,  that  Theoplirastus 
states  that  lime  was  used  by  the  ancients  in  bleach- 
ing ;  and  that  a  ship,  partly  loaded  with  linen,  and 
partly  with  lime  for  bleaching  it,  was  destroyed  by 
the  accidental  access  of  water  to  the  lime.  We  en- 
deavoured, with  some  pains,  to  verify  this  quotation; 
and,  for  this  purpose,  turned  over  aU  the  writings  of 
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Theophrastus  with  which  we  are  acquainted,  without . 
being  able  to  find  any  thing  bearing  the  least  allu- 
sion to  it.  We  have  doubts  whether  lime  could  be 
employed  as  a  detergent  of  linen,  without  injuring 
the  texture  of  the  cloth ;  and,  on  that  account,  it 
would  have  gratified  us  exceedingly  to  have  found 
such  a  statement  in*  so  respectable  and  correct  a 
writer  as  Theophrastus. 

About  sixty  or  seventy  years  ago,  the  art  of  bleach* 
ing  was  scarcely  known  in  Great  Britain.  It  was  ^ 
customary  to  send  all  the  brown  linen  manufactured 
in  Scotland  to  Holland  to  be  bleached.  It  was  sent 
away  in  the  month  of  March,  and  not  returned  till 
the  end  of  October,  beine  out  of  the  hands  of  the 
merchant  more  than  haif  a  year.  The  principal 
Dutch  bleaching-grounds  were  in  the  neighbourhood 
of  Haerlem ;  and  the  great  success  of  their  bleacb- 
ings  was  ascribed  to  the  superior  efficacy  of  their 
water,  which,  according  to  the  fashionable  theory,  of 
the  time,  was  sea-water  filtered  and  rendered  sweet, 
by  passing  through  their  sand-downs.  Indeed,  it 
was  long  a  prejudice  on  the  Continent,  that  no  water . 
was  efficacious  for  bleaching  but  sea-water. 

The  Dutch  mode  of  bleaching  was  to  steep  the 
linen  for  about  a  week  in  a  potash  ley  poured  over 
it  boiling  hot.  The  cloth  being  taken  out  of  this 
ley,  and  washed,  was  next  put  mto  wooden  vessels 
containing  butter-milk,  in  which  it  lay  under  a  pres- 
sure for  five  or  six  days.  Afler  this  it  was  spread 
upon  the  grass,  and  kept  wet  for  several  months,  ex- 
posed to  uie  sunshine  of  summer. 

In  the  year  1749»  as  we  are  informed  by  Mr 
Parkes  (  Chemical  Essays^  Vol.  IV.  p.  26),,  an  Irish- 
man»  who  had  learned  something  of  the  art  of 
blpaching^  settled  in  the  north  of  Scotland,  and  es-» 
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BieMchin^,  tablishcd  a  blenching  manufkctory.  On  applying  to 
~  the  principal  Scotch  makers  of  linen,  they  readily 
furnished  him  with  a  quantity  of  goods  ;  but  after 
keeping  them  a  whole  year,  be  failed  in  all  his  en- 
deavours to  bleach  them,  and  the  proprietors  were 
obliged  to  send  them  to  Holland  to  get  the  process 
completed.  Next  summer  his  efforts  were  not  more 
successful ;  the  linen  was  considerably  injured,  and 
even  rendered  tender  by  his  management,  but  it 
was  not  whitened.  Nevertheless,  this  man  by  per- 
severance became  in  a  few  years  an  excellent  prac- 
tical bleacher.  He  had  the  merit  of  introducing  the 
art  into  Great  Britain,  and  his  descendants  at  thia 
day  iigure  among  the  higher  ranks  in  the  metropolis. 
The  bleaching  process,  as  at  that  time  performed, 
was  very  tedious,  occupying  a  complete  summer.  It 
(^insisted  in  steeping  the  cloth  in  alkaline  leys  for 
several  days,  washing  it  clean,  and  spreading  it  upon 
the  grass  for  some  weeks.  The  steeping  in  alkaline 
leys,  called  bucking,  and  the  bleaching  on  the  glass, 
called  crofting,  were  repeated  alternately  for  five  or 
six  times.  The  cloth  was  then  steeped  for  some 
days  in  sour  milk,  washed  clean,  and  crofled.  These 
processes  were  repeated,  diminishing  every  time  the 
strength  of  the  alkaline  ley,  till  the  linen  had  ac- 
quired the  requisite  whiteness. 

For  the  first  improvement  in  this  tedious  process, 
which  was  faithfully  copied  from  the  Dutch  bleach- 
fields,  manufacturers  were  indebted  to  Dr  Home  of 
Edinburgh,  who  proposed  to  substitute  water,  acidu- 
lated with  sulphuric  acid,  for  the  sour  milk  previous- 
ly employed.  This  suggestion  was  in  consequence 
of  the  new  mode  of  making  sulphuric  acid,  contriv- 
ed some  time  before  by  Dr  Hoebuck,  which  reduced 
the  price  of  that  acid  to  less  than  one-third  of  what 
it'  had  formerly  been.  It  is  curious,  that  when  this 
change  was  first  adopted  by  the  bleachers,  there  was 
the  same  outcry  against  its  corrosive  effects  as  we 
have  seen  some  years  ago,  when  oxymuriatic  acid 
was  substituted  for  crofting.  No  allegation,  how- 
ever, could  be  worse  founded,  and  it  was  completely 
destroyed  by  the  publication  of  Dr  Home  {Essay  on 
Bleaching),  who  demonstrated  the  perfect  innocence 
and  the  superior  efiicacy  and  cheapness  of  sulphuric 
acid,  when  properly  applied,  over  sour  milk.  Ano- 
ther advantage  resulted*  from  the  use  of  sulphuric 
acid,  whfch  was  of  the  greatest  importance  to  the 
merchant.  A  souring  with  sulphuric  acid  required 
at  the  longest  only  twenty-four  hours,  and  often  not 
more  than  twelve ;  whereas,  when  sonr  milk  tras  cm- 
ployed,  six  weeks,  or  even  two  months,  were  recjui- 
aite,  according  to  the  state  of  the  weather.  In  con- 
sequence of  this  improvement,  the  process  of  bleach- 
ing was  shortened  from  eight  months  to  four,  which 
enabled  the  merchant  to  dispose  of  his  goods  so 
much  the  sooner,  and  consequently  to  trade  with  so 
much  less  capital. 

The  bleaching  art  remained  in  this  state,  or  near- 
ly so,  till  the  year  1787»  when  a  most  important 
change  began  to  take  place  in  it,  in  consequence  of 
a  discovery  which  originated  in  Sweden  about  thir- 
teen years  before.  •  In  the  year  1774,  there  appear- 
ed in  the  Memoirs  of  the  Royal  Academy  of  Slock" 
Mm  a  paper  on  manganese,  by  Mr  Scheele.   Among 


other  experiments  to  which  he  subjected  this  mine*  BietebiB^ 
ral,  he  mixed  it  with  muriatic  acid,  put  the  mixture  *  ' 

in  a  retort,  and  applied  heat.  He  perceived  a  smell 
similar  to  that  of  aqua  regia.  This  induced  him  to 
collect  what  came  over  in  a  receiver,  and  he  found  it 
to  be  muriatic  acid,  altered  in  a  remarkable  manner 
by  the  action  of  the  manganese  on  it.  Its  smell  was 
greatly  heightened,  it  was  become  less  soluble  in  wa- 
ter, and  it  possessed  the  property  of  destroying  those 
vegetable  colours  on  which  it  was  allowed  to  act. 
M.  Berthollet  repeated  the  experiments  of  Scheele 
on  this  new  acid  in  1785,  and  added  considerably  to 
the  facta  already  known.  He  showed  that  this  new 
acid  (called  by  Scheele  dephlogisticated  mtttiaHc 
acid)  is  a  gas  soluble  hi  water,  to  which  it  gives  a 
yellowish  green  colour,  an  astringent  Jtaste,  and  the 
peculiar  smell  by  which  the  acid  is  distinguished. 
When  water,  impregnated  with  this  acid,  is  exposed 
to  sunshine,  it  gradually  loses  its  colour,  while,  at  the 
same  time,  a  quantity  of  oxygen  gas  is  disengaged 
from  the  water.  If  the  liquid  be  now  examined,  it 
will  be  found  to  contain,  not  the  new  acid,  but  com- 
mon muriatic  acid.  This  experiment  Berthollet 
considered  as  exhibiting  an  analysis  of  the  new  acid, 
and  as  demonstrating  that  it  is  a  compound  of  muri- 
atic acid  and  oxygen.  On  that  account,  he  gave  it 
the  name  of  oxygenated  muriatic  add,  which  was  af- 
terwards shortened  into  oxymuriatic  acid,  an  appel- 
lation by  which  it  is  still  known  among  bleachers* 

The  property  which  oxymuriatic  acid  possesses  of 
destroying  vegetable  colours,  led  Berthollet  to  sus- 
pect, that  it  might  be  introduced  with  advantage  in- 
to the  art  of  bleaching,  and  that  it  would  enable 
practical  bleachers  greatly  to  shorten  their  processes. 
At  what  time  these  ideas  first  struck  his  mind,  we 
do  not  exactly  know ;  but  at  the  end  of  a  paper  on 
dephlogisticated  muriatic  acid,  read  before  the  Aca- 
demy of  Sciences  at  Paris  in  April  1785,  and  pub* 
lished  in  the  Journal  de  Physique  for  May  of  the 
same  year  (Vol.  XXVI.  p.  325),  he  mentions  that 
he  had  tried  the  effect  of  the  acid  in*  bleaching  cloth, 
and  f9und  that  it  answered  perfectly.  This  idea  ia 
developed  still  farther  in  a  paper  on  the  same  acid, 
published  in  the  Journal  de  Physique  for  1786.  In 
1786,  he  exhibited  the  experiment  to  Mr  Watt,  who. 
Immediately  upon  his  return  to  England,  commenced 
a  practical  examination  of  the  subject,  and  was  ac« 
cordingly  the  person  who  first  introduced  the  new 
method  of  bleachrng  into  Great  Britain. 

Mr  Parkes,  in  his  Chemical  Essays,  published  in 
1815,  has  mentioned  some  facts  upon  this  subject, 
which  it  will  be  proper  to  state.  In  the  early  part 
of  the  year  1787»  Professor  Copland  of  Aberdeen 
accompanied  the  present  Duke  of  Gordon  to  Geneva, 
and  he  was  shown  the  discolouring  property  of  oxy- 
muriatic acid  by  M.  de  Saussure.  Mr  Copland  was 
much  struck  with  the  importance  of  the  experiment, 
and  on  his  return  to  Aberdeen  in  July  1787,  men- 
tioned the  circumstance,  and  repeated  the  experi- 
ment before  some  eminent  bleachers  in  his  own 
neighbourhood.  These  gentlemen  were  Messrs 
Milnes  of  the  house  of  Gordon,  Barron,  and  Com- 
pany, Aberdeen.  They  immediately  began  the  ap* 
plication  of  the  process  to  the  bleaching  of  linen  oa 
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Bleadiiag*  ft  greftt  scale ;  and  Mr  Parkca  assures  us  that  they 
^•^■V^^  were  the  first  persons  who  applied  the  new  process 

to  pradlical  bleaching  in  Great  Britain, 
New  Pro-       ^ut  this  statement,  though  it  may  appear  plausi- 

doee?iino  ^^^  ^^  ^™^  8Jg**t>  ^  <l**^^c  incorrect.  The  writer  of 
Britain  by  ^^  article  took  the  liberty  of  applying  to  Mr  Watt 
Mr  Walt  himself  for  information  on  the  subject.  Mr  Watt 
has  preserved  copies  of  all  his  letters  since  the  year 
17 S2,  taken  by  means  of  his  copying  machine.  He 
allowed  the  writer  of  this  Itrticle  to  peruse  such  of 
them  as  bore  any  reference  to  this  subject.  Now,  two 
letters  were  found,  which  entirely  set  the  matter  at  rest. 
The  first  of  these  is  to  liis  father-in-law,  Mr  Macgre- 
gor,  dated  Birmingham,  March  ]9,  1787*  In  this 
letter  he  gives  a  particular  detail  of  the  new  bleach- 
ing process,  states  its  advantages,  and  says  that  he 
had  sent  Mr  Macgregor  a  quantity  of  the  whitening 
liquor.  The  second  letter  is  to  Berthollet,  and  is 
dated  Birmingham,  May  9,  1787*  The  following  is 
a  part  of  that  letter,  which  we  have  transcribed  ver- 
batim :  "  Je  ne  sais  pas  si  j'ai  encore  fait  la  liqueur 
acid  si  fort  que  vous  avez  fait,  mais  je  vous  donnerois 
les  moyens  de  juger.  Je  trouve  que  4  onces  de  mon 
acide  mele  avec  la  quantite  necessaire  d'alkali  de 
pearl-ash  peut  blanchir  un  gros  de  toUe  brune,  telle 
comme  j'ai  vu  chez  vous.  II  est  vrai  qu'il  ne  la  fait 
•  tout  a  fait  blanc ;  mais  il  le  fait  aussi  blanc,  que  je 
puis  le  faire,  meme  en  ajoutant  une  second  dose 
d'acide.  Je  bouille  la  toile  par  avance  dans  une  so- 
lution d*alkali  faible  ;  et  a  mi  blanc,  je  la  bouille  une 
second  fois.  Je  trouve  que  le  savon  est  meilleur 
que  Talkali  pur  pour  la  second  bouillon.  J*ai  blan- 
ch! toute  k  fait  le  coton,  mais  je  ne  suis  encore  par- 
venu i.  blanchir  parfaitement  la  toile  de  lin."  The 
reader  will  observe,  that  the  date  of  both  of  these 
letters  is  some  months  before  Mr  Copland's  return 
from  the  Continent.  M.  Berthollet.  had  published 
his  process  in  1785,  and  as  Watt  had  brought  it  to 
Engliuid  in  the  end  of  1786,  and  had  put  it  in  prac- 
tice, and  introduced  it  into  Mr  Macgregor's  bleach- 
field,  near  Glasgow,  in  the  morith  of  March  17.87,  it 
is  clear  that  Saussure  has  no  claim  to  the  original 
discovery,  nor  Mr  Copland  to  the  first  introduction 
of  the  new  process  into  Great  Britain. 

Dr  Henry  quotes  a  letter  of  Mr  Watt,  dated  1788, 
February  S3,  in  which  he  says,  ''  I  have  Jbr  more 
than  a  twelvemonth  been  in  possession  and  practice 
of  a  method  of  preparing  a  liquor  from  common  salt, 
which  possesses  bleaching  qualities  in  an  eminent  de- 
gree; but  not  being  the  inventor,  I  have  not  at- 
tempted to  get  a  patent  or  exclusive  privilege  for  it.*' 
{Annals  of  Philosophy,  VI.  423.)  This  letter  alone 
is  sufficient  to  show,  that  Mr  Watt's  experiments 
were  of  an  earlier  date  than  those  of  Messrs  Milnes. 
He  says,  farther,  that  ^'  at  that  very  time  1500  yards 
*of  linen  were  bleaching  by  the  new  process,  under 
his  directions/*  This  great  experiment  was  con* 
ducted  in  the  bleachfield  of  his  fatlier-in-law,  Mr 
Macgregor,  near  Glasgow ;  where,  as  he  wrote  to  v 
M.  Berthollet,  soon  after,  500  pieces  were  bleached 
hy  the  new  method,  and  Mr  Macgregor  was  so  sa- 
tisfied of  the  importance  of  the  new  process,  that  he 
resolved  to  continue  it.  Mr  Watt  ooade  several  im- 
fnroTemmts  in  the  method  of  M.  Berthollet   Instead 


of  employing  muriatic  acid  and  manganese,  as  had  Bleaching, 
been  done  by  Scheele  and  Berthollet^  he  had 
recourse  to  the  cheaper  mode  of  a  mixture  of  com. 
mon  salt,  black  oxide  of  manganese,  and  sulphuric 
acid.  He  made  use  of  wooden  vessels  to  hold  the 
water,  which  was  tot  be  impregnated  with  the  oxy- 
muriatic  gas,  coating  them  within  with  a  mixture  of 
wax  and  pitch,  which  rendered  the  air  light,  and 
prevented  the  gas  from  acting  on  the  wood.  Mr 
Watt  likewise  contrived  a  test  to  indicate  the 
strcngtli  of  the  water  impregnated  with  oxymuriatie 
acid,  as  far  as  its  bleaching  effects  were  concerned. 
He  took  a  determinate  quantity  of  the  infusion  of 
cochineal,  and  ascertained  how  much  of  the  bleach- 
ing liquor  was  iiecessary  to  destroy  the  colour.  The 
strength  of  the  bleaching  liquor  was  obviously  in- 
versely as  the  quantity  necessary  to  destroy  the  co- 
lour. But  M.  Welter  hit  upon  another  method 
about  the  same  time,  which  has  been  considered  as 
preferable,  and  has  in  consequence  come  into  gene- 
ral use.  He  employed  a  solution  of  indigo  in  sul- 
phuric acid  instead  of  the  infusion  of  cochineal.  Ia 
other  respects  the  two  methods  were  the  same. 

Mr  Thomas  Henry  of  Manchester  began  his  ex- 
periments on  bleaching,  by  means  of  oxymuriatie 
acid,  nearly  as  early  as  Mr  Watt,  and  without  any^ 
previous  knowledge^of  what  he  had  done.  He  was 
very  assiduous,  and  very  successful  in  his  trials.  At 
a  meeting  of  the  bleachers,  held  at  Manchester,  ear- 
ly in  1788,  he  exhibited  half  a  yard  of  calico,  bleach- 
ed by  the  new  method,  which  was  considered  as  su- 
perior in  whiteness  to  half  a  piece  of  calico,  bleach- 
ed by  the  same  process  by  Messrs  Cooper,  Baker, 
and  Charles  Taylor.  In -consequence  of  this  exhibi- 
tion he  was  applied  to  by,  Mr  Ridgway  of  Horwich, 
to  be  instructed  in  the  new  process.  And  the  in- 
structions which  he  accordingly  received,  were  the 
'first  step  of  a  series  of  improvements  carried  on 
by  Mr  Kidgway  and  his  Son,  with  an  ability  and 
spirit  of  enterprise,  which  have  raised  their  es- 
tablishment to  its  present  extent  and  importance. 
(See  Annals  of  Philosophy^  VI.  423.)  These  two 
gentlemen,  Messrs  Watt  and  Henry,  had  the  chief 
merit  of  introducing  the  new  mode  of  bleach- 
ing into  Lancashire,  and  the  neighbourhood  of*Glas- 

In  the  year  1789,  M.  Berthollet  published  a  me- 
moir on  the  subject,  in  the  second  volume  of  the 
Annales  de  Chimie  (p.  151).  In  this  memoir,  which 
constituted  the  first  publication  on  the  mode  of 
bleaching  by  means  of  oxymuriatie  acid,  Berthol- 
let gives  a  detail  of  the  progress  of  his  experiments, 
and  states  the  attempts  that  had  been  made  to  intro- 
duce the  new  mode  of -bleaching  into  France.  M. 
Bonjour,  who  had  assisted  him  in  his  experiments, 
associated  himself  with  M.  Constant,  a  manufacturer 
of  cloth  at  Valenciennes,  to  form  a  bleaching  esta- 
blishment in  that  city  upon  the  new  plan.  But  their 
project  was  prevented  by  the  prejudices  of  the  inha- 
bitants^ and  by  the  jealousy  of  the  bleachers,  who 
were  afraid  of  being  injured  by  the  introduction  of 
any  new  improvements.  M.  le  Comte  de  BeJlaing, 
Jiowever,  who  approved  of  the  project,  granted  a 
piece  of  ground  possessed  of  all  the  requisite  conve- 


324 


BLEACHING. 


niracliinr*  niences ;  but  rather  at  too  great  a  distance  from  Va- 
lenciennes. M.  Bonjour  applied  to  the  Board  of 
Commerce  for  the  exclusive  privilege  of  bleaching 
for  some  years,  according  to  the  new  method  in  Va- 
lenciennes and  Cambray,  aad  for  two  leagues  around 
these  places,  offering  at  the  same  time  to  explain  the 
new  process  in  all  its  details  to  those  who  wished  to 
make  themselves  acquainted  with  it.  But  the  re- 
quest was  refused. 

It  does  not  appear,  from  Berthollet*s  account,  that 
th^  new  mode  of  bleaching  had  been  able  to  esta- 
blish itself  in  any  manufactory  in  France,  before  the 
publication  of  his  Memoir.  One  of  the  great 
difficulties  in  the  way  of  applying  oxymuriatic  acid 
to  bleaching  was  the  very  disagreeable  and  noxious 
odour  which  characterizes  it,  and  which  rendered  it 
not  only  very  offensive,  but  highly  injurious  to  the 
health  of  the  workmen.  He  describes,  at  consider- 
able length,  a  vessel  contrived  for  impregnating  water 
with  it,  by  M.  Welter,  and  likewise  the  mode  of  pre- 
paring the  gas  from  common  salt,  black  oxide  of 
manganese,  and  sulphuric  acid.  But  his}improve- 
ments,  though  considerable,  were  far  from  obviating 
the  inconveniences  complained  of.  Some  method 
was  wanted  which  should  deprive  water  impregnated 
with  this  gas  of  its  smell,  witliout  depriving  it  of  its 
bleaching  qualities.  The  first  attempt  to  accom- 
plish this  object  originated  from  M.  Berthollet  him- 
self. 

When  he  first  began  to  bleach,  by  means  of  water 
impregnated  with  oxymuriatic  acid,  he  employed 
that  liquid  as  concentrated  as  passible ;  but  he  found 
that  the  texture  of  the  cloth  steeped  in  this  liquid 
was  considerably  injured.  To  prevent  this  effect,  he 
at  first  added  a  little  alkali  to  the  liquid,  to  saturate 
a  portion  of  the  acid.  But  he  found  afterwards 
that  it  was  better  to  dilute  the  liquid  with  water. 
Before  this  last  method  occurred  to  him,  he  was  re- 

auested  to  go  to  Javelle,  to  show  the  bleachers 
lere,  the  method  of  preparing  the  oxymuriatic  acid, 
and  making  the  bleaching  liquor.  He  went  twice  in 
consequence,  prepared  the  liquor  before  the  bleach- 
ers, and  added  some  potash  to  prevent  the  acid  from 
injuring  the  texture  of  the  cloth.  Sometime  afler 
the  manufacturers  of  Javelle  announced  in  the  dif- 
ferent  journals  that  they  had  discovered  a  peculiar 
liquid  which  they  called  Lessive  de  Javelle^  and  which 
possessed  the  property  of  bleaching  cloth  immersed 
m  it  for  a  few  hours.  This  liquid  they  prepared  by 
dissolving  potash  in  the  water  which  they  were  go- 
ing to  impregnate  with  oxymuriatic  acid.  The  con- 
sequence was,  that  the  liquid  absorbed  a  much 
greater  quantity  of  gas,  and  might  be  diluted  with  a 
considerable  proportion  of  water,  without  losing  its 
bleaching  quality. 

Being  disappointed  in  their  attempts  to  introduce 
this  liquor  among  the  French  bleachers,  they  came 
over  to  England,  and  applied  to  Parliament  for  the 
exclusive  privilege  of  supplying  the  British  bleachers 
with  this  liquid.  The  patent  was  to  be  given  to 
MM.  BourboUon  de  Bonnueil  and  Company.  In  con- 
sequence of  this  application,  a  meeting  of  the 
bleachers  of  Lancashire  was  advertised,  in  the  be- 
ginning of  the  year  1788.    It  was  at  this  meeting 


that  Mr  Henry  exhibited  the  half  yard  of  calioo  Bletdiiiv. 
bleached  according  to  the  new  method.  Mr  Watt 
had  written  a  letter  to  Dr  Percival  on  the  subject, 
which  was  communicated  to  the  meeting.  He  stated 
in  it  that  he  had  been  in  possession  of  a  new  method 
of  bleaching,  by  means  of  oxymuriatic  acid,  for  above 
a  year ;  that  he  had  learned  it  from  Berthollet,  and 
that  he  had  every  reason  to  believe  that  the  liquor 
of  MM.  Bourboilon  de  Bonnueil  and  Company,  con- 
sisted of  oxymuriatic  acid,  or  of  some  proportion  of 
it.  In  consequence  of  tliis  meeting,  the  county . 
members  of  Parliament  were  requested  to  oppose  the 
intended  monoply.  Mr  Watt  also  exerted  all  his 
influence ;  and  Mr  Pftrkes  informs  us  likewise^  that 
one  of  the  Messrs  Milnes  of  Aberdeen,  who  bad 
been  informed  of  the  use  of  oxymuriatic  acid  by  Mr 
Copland,  happened  to  be  in  the  gallery  of  the  House 
of  Commons  when  this  application  in  favour  of  these 
gentlemen  was  made.  He  took  immediate  measures 
to  inform  the  principal  members  that  this  was  not 
a  new  process ;  that  he  himself  had  long  ago  prepared 
an  article  equally  advantageous,  and  that  he  was 
ready  to  substantiate  the  truth  of  his  statement  when 
required.  (Parkes*s  Chemical  Essays,  IV.  62.)  In 
consequence  of  the  united  exertions  of  all  thc^se  dif- 
ferent gentlemen,  the  bill  was  thrown  out,  and  the 
monopoly  prevented. 

It  seems  to  have  been  partly  in  consequence  of 
this  application  of  the  French  gentlemen  that  Mr 
Henry  of   Manchester   was    inducied   to   attempt 
bleaching  in  the  large  way  with  ox3rmuriatic  add. 
His  attention  had  been  first  drawn  to  the  subject  by 
the  papers  of  Berthollet,  published  in  the  Journal  de 
Physique,  during  the  years  1785  and  1786.   He  was 
at  that  time  engaged  m  a  course  of  lectures  on  Dye- 
ing, Printing,  and  Bleacliing.   An  acquaintance  with 
the  prgggrties  of  oxymuriatic  add,  which  be  had  re- 
peatedqntad  occasion  to  exhibit  in  his  course  of 
lectures,  and  the  general  hints  previously  throwu  out 
by  Berthollet,  led  him  to  conclude,  that  the  liquor 
of  Bourboilon  and  Company  could  be  nothing  else 
than  oxymuriatic  acid,  or  some  compound  of  it.  Hii 
first  operations  on  the  large  scale  consisted  in  ex- 
posing the  goods,  in  a  moist  state,  in  air-tight  cham- 
bers, to  the  action  of  oxjrmuriatic  acid  gas.    He 
likew|^  began  to  prepare  for  sale  a  bleaching  liquor, 
in  which  the  gas  was  condensed  in  a  very  weak  so- 
lution of  potash ;  which,  as  we  learn  from  Berthollet, 
was  the  very  same  wiCh  the  Lessive  de  Javelle.  This 
liquid  possessed  two  advantages  over  water  simply 
impregnated  with  oxymuriatic  gas.    Its  smell  was 
less  noxious,  and  it  might  be  employed  to  whiten 
printed  calicos  without  destroying  the  colours  which 
had  been  dyed  upon  the  cloth.    But  these  advan- 
tages were  much  more  than  counterbalanced  by 
equivalent  disadvantages.     It  was  foimd  not  to  go 
nearly  so  far  as  water  impregnated  with  oxjrmuriatic 
add,  and  when  kept  for  some  time,  it  lost  its  bleach- 
ing properties  altogether.    The  reason  of  this  last 
alteration  is  now  sufficiently  understood;  the  oxy- 
muriatic acid  in  the  liquid  was  gradually  destroyed, 
and  converted  into  common  muriatic  acid  and  chlo- 
ric acid ;  the  water  containing  merely  common  mu- 
riate of  potash  and  chlorate  of  potash.    In 
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Bleaching,  quence  of  these  disadvantages,  the  addition  of  pot- 
ash to  the  bleaching  liquid  was  soon  laid  aside. 

The  next  attempt  to  destroy  the  noxious  smell  of 
the  liquid,  without  destroying  its  bleaching  property, 
was  the  addition  of  lime  to  the  liquid.  Mr  Henry  of 
Manchester  was  one  of  the  first  persons  who  thought 
of  this  addition.  On  the  floor  of  his  air-tight  cham- 
bers rested  a  stratum  of  thin  cream  of  lime,  through 
which  the  goods  were  passed  by  means  of  a  wince ; 
and  were  afterwards  exposed,  on  quitting  the  liquor> 
to  oxymuriatic  acid  gas.  Hence  tlie  oxjrmuriate  of 
lime  was  formed  upon  the  cloth.  But  this  method 
was  objectionable  in  the  case  of  some  coloi]ired 
goods,  the  colours  of  which  were  injured  or  destroy- 
ed by  that  earth.  It  admitted,  therefore,  of  only  a 
partial  application. 

Other  persons  made  similar  attempts,  but  none  of 
them  appear  to  have  been  attended  with  success. 
But  Mr  Tennant  of  Glasgow,  afler  a  ffreat  deal  of 
most  laborious  and  acute  mvestigation,  nit  upon  the 
method  of  making  a  saturated  liquid  of  oxymuriate 
of  lime,  which  was  found  to  answer  perfectly  all  the 
purposes  of  the  bleacher.  This  was  certainly  a  most 
important  improvement.  Without  it,  the  prodigious 
extent  of  business  carried  on  by  some  of  our  bleach- 
ers could  not  possibly  have  been  transacted.  To 
ffive  son^e  idea  of  the  rapidity  with  which  bleaching 
u  conducted  according  to  the  new  process,  we  may 
mention  the  following  fact,  which  we  state  on  what 
we  consider  as  very  good  authority.  A  bleacher  in 
Lancashire  received  1400  pieces  of  grey  muslin  on 
a  Tuesday,  which  on  the  Thursday  immediately  fol- 
lowing were  returned  bleached  to  the  manufacturers, 
At  the  distance  of  16  miles,  and  they  were  packed 
up  and  sent  off  on  that  very  day  to  a  foreign  market. 
The  quick  return  of  capital  which  is  thus  made  is  a 
benefit  entirely  to  be  ascribed  to  the  new  mode  of 
bleaching. 

In  the  year  1798,  Mr  Tennant  took  out  a  patent 
for  his  new  invention,  and  offered  the  use  of  it  to 
practical  bleachers,  for  a  fair  and  reasonable  portion 
of  the  savings  made  by  its  substitution  for  potash, 
then  in  general  use.  Many  of  the  bleachers,  how- 
ever, used  it  without  paying  him,  and  a  combination 
was  formed  to  resist  the  right  of  the  patentees.  In 
December  1802,  Mr  Tennant  and  Company  brought 
an  action  for  damages  against  Messrs  Slater  and 
Varley,  the  nominal  defendants ;  but  who,  in  fact, 
were  backed  and  supported  by  a  combination  of  al- 
most all  the  bleachers  in  Lancashire.  In  conse- 
quence of  this  action,  the  patent  riffht  was  set  aside 
by  the  verdict  of  a  jury  and  the  decision  of  Lord 
Ellenborough,  who  used  very  strong  language  a- 
gainst  the  patentees*  The  grounds  of  this  decision 
were,  that  the  patent  included  ^  mode  of  bucking 
with  quicklime  and  water,  which  was  not  a  new  in- 
dention. It  was  decided  that,  because  one  part  of 
the  patent  was  not  new,  therefore  the  whole  must  be 
set  aside.  Had  the  writer  of  this  article  constituted 
the  jury,  the  verdict  would  have  been  very  different. 
Lime  was  indeed  used  previous  to  the  patent  of  Mr 
Tennant ;  but  it  was  employed  in  a  quite  different 
manner  fVom  his,  and  he  would  have  allowed  all  of 
4iem  to  continue  their  peculiar  method  without  any 


objection  or  injury  to  his  emoluntent.  If  the  very  BIfachliv;. 
same  process  as  that  of  Mr  Tennant  was  employed  '  ~  ~ 
before  he  took  out  his  patent,  there  could  be  no 
doubt  tliat  the  process  originated  with  him,  and  that 
those  who  used  it  had  been  induced  to  do  so  from 
the  information  which  they  derived  from  him.  lu 
the  opinion  of  the  writer  of  this  article,  Mr  Tennant 
was  hardly  used,  and  the  words  employed  by  Lord 
Ellenborough  were  quite  inapplicable  to  him.  But 
when  a  very  powerful  combination  is  formed  against 
any  individual,  the  sentiments  with  ^ich  they  are 
actuated  propagate  themselves  with  rapidity,  and  it 
is  difficult  for  the.  most  upright  jury  to  avoid  being 
swayed  by  prejudices  so  much  the  more  formidable^ 
because  their  existence  is  not  perceived* 

In  consequence  of  this  decision,  the  use  of  liquid 
oxymuriate  of  lime  in  bleaching  was  thrown  open  to 
all,  and  appears  now  to  be  universally  employed  by 
all  the  great  bleachers  in  Britain.  Mr  Tennant,  thus 
deprived  of  the  fruits  of  several  years  of  anxious  and 
laborious  investigation,  advanced  a  step  farther,  to 
what  may  be  considered  as  the  completion  of  the 
new  method.  ITiis  consisted  in  impregnating  quick- 
lime in  a  dry  state  with  oxymuriatic  acid.  He 
had  taken  out  a  patent  for  this  on  the  iSth  of  April 
1799>  ai^d  his  right  fortunately  was  not  contested. 
He  began  his  manufactory  of  solid  oxymuriate  of 
lime  at^first  upon  a  small  scale,  which  has  been  ever 
since  gradually  extending,  and  is  now  very  consider- 
able indeed.  During  the  whole  period  of  the  dura- 
tion of  his  patent,  he  laboured  under  great  dlsadvan- 
tages.  The  oxymuriatic  acid  gas  with  which  the 
lime  was  impregnated,  was  obtamed  from  commoa 
salt.  Now,  his  patent  did  not  extend  to  Ireland,  in 
consequence  of  which,  manufactures  of  dry  oxymu* 
riate  of  lime  were  established  in  that  kingdom.  In 
Ireland,  the  manufacturer  obtained  bis  salt-duty 
free,  while  in  Scotland  Mr  Tennant  was  obliged  to 
pay  a  duty  of  7s.  6d.  per  bushel.  Such,  however, 
was  the  superiority  o£  tne  methods  employed  by  Mr 
Tennant,  that  he  was  able  to  compete  with  the  Irish 
manufacturers  in  their  own  country. 

In  the  year  1815,  in  consequence  of  the  joint  ap- 
plication of  the  bleachers,  the  duty  on  common  salt, 
formerly  charged  upon  all  bleachers  and  others  who 
employed  that  article  in  the  preparation  of  a  bleach- 
ing liquid,  was  taken  off,  and  they  were  henceforth 
aUowed  to  use  it  duty  free.  But  this  act,  while  it 
affords  great  advantages  to  bleachers  on  a  large 
scale,  precludes  those  who  only  work  on  a  smdl 
scale,  from  making  their  own  oxymuriate  of  lime ; 
the  consumption  of  the  powder,  Uierefore,  is  likely 
to  increase  very  much  among  the  little  bleachers 
and  calico  printers.  Its  use  is  also  considerable  in 
partially  discharging  the  colour  of  Turkey  red  cloth. 
The  method  was  originally  a  French  invention ;  but 
a  patent  has  been  lately  granted  to  Mr  Thomson,  a 
Lancashire  bleacher^  for  the  process,  which,  we  be- 
lieve, he  imported  from  lony.  The  method  is  this : 
An  acid  paste,  consisting  of  citric  acid,  or  any  other 
acid  thickened  with  gum,  is  first  printed  on  the  Tur- 
key red  cloth,  which  is  then  passed  through  liquid 
oxymuriate  of  lime.  It  becomes  white  only  where 
the  acid  was  applied.    On  this  bleached  part  ai^ 
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Bleacbing.  other  colour  may  be  applied,  and  the  combinations 
produced  are  exceedingly  beautiful  and  striking.  * 

Such,  as  far  as  we  are  acquainted  with  the  sub- 
ject, is  the  history  of  the  progress  of  the  new  me- 
thod  of  bleaching  in  Great  Britain.  We  have  said  no- 
thing of  the  Irish  bleachers,  because  we  are  not  par- 
ticularly acquainted  with  the  progress  of  the  new  me- 
thod in  that  country ;  though  we  believe  that  oxymr- 
riatic  acid  was  tried  by  the  Irish  bleachers  almost  as 
early  as  it  was  in  Great  Britain.  Mr  Parkes  supposes 
that  Mr  Kirwan  might  have  proposed  the  trial  of  the 
new  reagent,  in  consequence  of  some  suggestion  from 
Scheele  or  Saussure.  (Parkes's  ChemicxU  Essay Sy  IV. 
43.)  But  we  have  no  evidence  that  this  was  the  case. 
Indeed,  it  would  be  quite  unreasonable  to  attempt,  by 
such  vague  suspicions,  to  detract  from  the  merit  due 
to  Berthollet  for  hi^  original  suggestion  of  the  appli- 
cation of  oxymuriatic  acid  to  bleaching, — a  merit 
which  he  has  enjoyed  without  a  com^^etitor  for  30 
years,  Scheele  was  dead  before  any  one  attempted 
to  introduce  the  new  acid  into  bleaching,  either  iil 
Great  Britain  or  Ireland.  And  there  is  every  rea- 
son for  believing  that  Saussure's  knowledge  of  the 
bleaching  qualities  of  oxymuriatic  acid,  originated 
from  BerthoUet's  publications  on  the  subject  in  1783 
and  1786. 

There  are  three  different  ways  of  employing  oxy- 
muriatic acid  in  bleaching,'  still  followed  by  different 
manufacturers ;  the  first,  the  simplest,  and  we  may 
add,  the  most  economical  and  efficacious  mode,  is  to 
impregnate  water  with  oxymuriatic  acid,  and  to  use 
this  liquid  without  any  addition  in  a  sufficiently  di- 
luted state.  Mr  Rupp,  long  ago,  demonstrated  the 
superior  economy  of  this  process,  and  even  at  pre- 
sent it  is  used  by  the  great  house  of  Obcrkampf, 
Widmcr,  and  Company,  of  lony,  near  Versailles, 
who  have  contrived  a  very  ingenious  apparatus  for 
its  preparation.  The  only  objection  to  this  mode 
of  using  the  gas,  is  its  suffocating  odour,  which  ren- 
ders it  injurious  to  the  health  of  the  workmen  em- 
ployed. 

But  the  method  universally  employed  by  the 
great  bleachers  of  Britain  and  Ireland,  itf  to  form 
a  liquid  oxymuriate  of  lime,  and  to  immerse  the 
goods  in  it.  The  gas  is  always  obtained  from  com- 
mon salt,  by  the  joint  action  of  sulphuric  acid 
and  black  oxide  of  manganese.  Various  propor- 
tions of  these  ingredients  have  been  recommended 
by  diilbrefit  persons ;  but  none  of  them  seem  to  have 
founded  their  numbers  on  scientific  considerations. 
Berthollet,  in  his  dissertation  on  this  subject,  pub- 


lished in  1789  (Annoles  de  Chimiey  II.  l65),  re-  Blcariioi. 
commends  the  following  proportions  as  the  best :       ^^^'^ 

6  parts  of  black  oxide  of  manganese, 
l6  parts  of  common  salt, 
12  parts  of  sulphuric  acid, 

8  or  12  parts  of  water. 

Boullon  La-Grange,  in    his   Elementary  Chemical 
work,  recommends 

3  parts  of  common  salti  . 
2  parts  sulphuric  acid, 

1  part  of  black  oxide  of  manganese, 

2  parts  of  water. 

Mr  Kupp  directed 

3  parts  of  manganese, 

8  parts  of  common  salt,  • 

6  parts  of  sulphuric  acid, 
12  parts  of  water. 

Mr  Tennant  of  Glasgow  directs 

3  parts  common  salt, 

3  parts  of  manganese, 

3  parts  of  sulphuric  acid, 

3  parts,  by  measure,  of  water. 

The  usual  proportions  in  France  are, 

3  parts  manganese, 
10  parts  common  salt, 

7  parts  sulphuric  acid, 

9  parts  water. 

The  numbers  recommended  by  Mr  Dalton,  as  agree- 
ing with  the  atomic  theory,  are, 

100  sulphuric  acid  of  the  specific  gravity  1.850, 

76  water, 

40  common  salt, 

35  black  oxide  of  manganese. 
^^  • 

These  numbers  are  founded  on  the  supposition,  that 

two  atoms  of  sulphuric  arid  are  requisite  to  disengage 
one  atom  of  muriatic  acid  from  common  salt,  which, 
at  the  common  temperature  of  the  atmosphere,  or 
when  the  heat  of  boiling  water  is  only  applied,  is 
probably  true ;  though  at  higher  temperatures  we 
knoW|  that  one  atom  of  sulphuric  acid  will,  drive  off 
one  atom  of  muriatic  acid.  If  we  consider  the  state 
of  the  common  salt,  as  it  is  employed,  and  the  fre- 
quent impurity  of  the  oxide  of  manganese  used,  pro- 


*  We  may  notice  here,  what  we  consider  as  a  very  improper  restriction  in  the  new  act  of  Parliament, 
which  takes  off  the  duty  on  the  common  salt  used  by  bleachers.  They  are  prohibited  from  using  the  rock- 
aalt  as  it  is  dug  out  of  the  min^,  but  must  employ  what  has  been  refined^  and  which,  of  course,  amounts 
to  four  times  the  price.  Surely  the  framers  of  the  act  might  have  easily  seen  that,  if  it  was  their  object  to 
prevent  smuggling,  it  would  have  been  answered  much  better  by  prohibiting  the  use  of  refined  salt,  than  by 
restricting  the  bleachers  to  it.  It  would  be  impossible  to  smuggle  rock-salt  without  actually  refining  it, 
which  no  bleacher  could  do  without  the  certainty  of  detection.  Indeed,  such  a  smuggling  trade  could  oaly 
be  followed  on  a  scale  totally  below  the  attention  of  a  bleacher. 

Since  the  preceding  note  was  writteoi  this  absurd  restriction  has  been  withdrawn,  and  the  use  of  rock- 
aalt  permittcdL  ' 
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]^feac!)tn9r>  bably  the  bleachers  would  find  the  following  pro- 
portions the  most  economicai  and  advantageous ; 

2  parts  sulphuric  acid, 

8  parts  water, 

1  part  common  salt, 

1  part  black  oxide  of  manganese. 

At  present  there  can  be  no  doubt  that  the  propor- 
tion of  common  salt  used  by  the  bleachers  is  too 
great.  It  is  well  known,  that  what  remains  in  the 
stills  after  the  process,  contains  still  a  considerable 
proportion  of  muriatic  acid.  Thus  Mr  Wilson 
ibund  the  salt  which  crystallized  in  the  liquid  resi- 
duum, afler  distillation,  was  composed  of 


Sulphate  Of  soda. 
Muriate  of  manganese. 
Muriate  of  lead, 
Water, 


55.47 

2^.79 

1.52 

16.22 

100.00 


This  residue  was  obtained  from  a  mixture  of 

3  parts  common  salt, 

1  part  black  oxide  of  manganese, 

4  parts  sulphuric  acid  of  the  sp.  gr,  1.500* 

See  Annals  of  Philosophy^  I;  S65. 

Dr  Henry  of  Manchester  found  veiy  large  pro- 
portions of  common  salt  and  muriate  of  manganese 
in  the  residue  Icfl  afler  distUlation ;  and  he  inform- 
ed the  writer  of  this  article,  that  he  had  known  a 
bleacher,  when  in  want  of  common  salt,  to  work 
twice  from  the  same  ingredients,  by  adding  fresh 
manganese  and  oil  of  vitrei.  This  is  a  sufficient  proof 
that  vastly  too  much  common  salt  is  employed.  In- 
deed, the  consumption  of  common  salt  by  the  bleach- 
ers is  enormous.  One  bleacher  in  Lancashire,  for  ex- 
ample, uses,  every  six  weeks,  four  waggon  loads  of 
common  salt,  each  load  containing  3  tons  13  cwt* 
This  is  almost  at  the  rate  of  two  tons  and  a  half  of 
salt  per  week.  Fie  employs,  for  his  process,  22 
leaden  stills,  each  22  inches  deep,  and  about  2  feet 
4  inches  in  diameter.  Eleven  of  these  are  worked 
on  alternate  days. 

The  temperature  of  steam,  under  the  pressure  of 
the  atmosphere,  is  sufficient  to  expel  the  whole  of 
the  oxymuriatic  acid,  and  nothing  is  gained  by  em- 
ploying a  stronger  heat.  Accordingly,  the  stills  are 
universally  heated  by  steam.  The  calculation  is, 
that  25  square  feet  of  surface  in  the  boiler,  is  suffi- 
cient to  heat  six  stills  of  the  dimensions  given  above, 
into  each  of  which  are  put  112  lbs.  of  common  salt. 
The  gas  is  received  into  cream  of  lime,  in  which  the 
lime  is  kept  sui^ended  by  mechanical  agitation. 
When  the  process  is  finished,  the  undissolved  lime 
is  allowed  to  subside,  and  the  clear  liquid  is  drawn 
off.  Its  specific  gravity  is,  generally,  about  1.0125. 
Liquid  of  this  strength  is  usually  mixed  with  five  or 
six  times .  its  bulk  of  water,  before  the  goods  are 
inymersed  in  iu  It  has  been  said,  that  muriate  of 
lime  always  injures  the  texture  of  cloth  immersed 
in  lU  But  this  is  true  only  when  the  solution  is 
concentrated,  and  when  it  is  used  boiling  hot ;  but 


by  no  means  applies  to  the  processes  of  the  bleach-  Bkachjiy. 
er. 

The  third  state  in  which  the  oxymariatic  acid  is 
employed  by  bleachers,  is  combined  with  lime,  con- 
stituting dry  oxymurtate  of  lime.  Hitherto  the  ma- 
nufacture of  this  salt  in  Great  Britain  has  been  con- 
fined to  Mr  Tennant  of  Glasgow,  the  inventor  of 
the  process.  But  his  patent  being  now  at  an  ends 
other  persons  have  begun  to  make  it  in  the  neigh- 
bourhood of  Mahchester.  For  the  manufacture  of 
this  salt,  leaden  stills  are  employed,  similar  to  those 
used  in  makuig  liquid  oxymurtate  of  lime,  and  like- 
wise cast-iron  stills.  The  gas  is  conveyed  into  a 
close  wooden  vessel,  on  the  bottom  of  which  is 
spread  some  quicklime,  newly  slaked  and  sifted. 
As  the  gas  passes  over,  it  combines  with  the  lime, 
and  gradually  forms  the  salt  required.  It  is  a  soft 
white  powder,  possessing  little  smell.  Wjien  heat- 
ed it  gives  out  oxygen  gas ;  but  if  it  be  mixed  with 
sulphuric  acid,  oxymuriatic  gas  is  given  out  when 
the  heat  of  a  lamp  is  applied.  It  is  partially  solu- 
ble in  water,  and  the  solution  gradually  disengages 
bubbles  of  oxygen  gas,  while  the  salt  is  changed  into^ 
common  muriate  of  lime.  This  change  appears  to 
take  place  gradually,  even  when  the  sfut  is  kept  in  a 
dry  state.  Mr  Dafton  has  analyzed  this  salt,  and 
found  it  composed  of 


Oxymuriatic  acid. 

Lime, 

Water, 


23  or  1  atom, 
38  or  2  atoms, 

S9  or  6  atoms, 

» 

100 


When  the  salt  is  dissolved  in  water,  one-half  of  the 
lime  is  precipitated,  so  that  the  compound  whidh 
was  formerly  a  subchloride  of  lime,  is  now  convert- 
ed into  a  chloride.    Its'  constituents  are, 

Oxymuriatic  acid,       54.7  or  1  atom. 
Lime,  -  45.3  or  1  atom. 


100.0 


When  a  current  of  oxymuriatic  gas  is  passed  to  sa- 
turation through  water  in  which  lime  is  suspended,  a 
bichloride  of  lime  is  formed.    It  is  composed  of 

Oxymuriatic  acid,       70.7  or  2  atoms. 
Lime,  -  29.3  or  1  atom.    ' 


000.0 
See  Annals  of  Philosophy ^  I.  15,  and  II.  6. 

From  Mr  Dalton's  experiments,  the  oxjrmuriate 
of  lime  of  commerce  contains  one-third  of  its  weight 
of  common  muriate  of  lime  ;  but  this  portion  varies 
according  to  the  age  of  the  salt,  always  increasing,   . 
till  at  last  the  whole  is  converted  into  common 

muriate  of  lime. 

* 

II.  In  the  article  BirS aching  in  the  Encyd<yHedia,lfreB^t 
very  copious  extracts  have  been  given  from  Airwan,  Method  of 
BerthoUet,  Decharmes,  Ojreilly,  Rupp,  &c.  with  de-®*®»^»"«' 
scriptions  and  drawings  of  the  different  apparatus 
recommended  by  them.     But  the  reader  of  that  ar- 
ticle will  be  at  a  loss  to  form  any  idea  of  tlie  method 
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Blearhing.  of  bleaching  at  present  employed  by  the  most  en- 
lightened bleachers  in  Great  Britain  On  that  ac- 
count, we  conceive  that  it  will  be  requisite  to  give  a 
concise  sketch  of  the  different  processes  as  they  oc- 
cur in  a  practical  bleachfield.  We  shall  omit  most 
of  the  descriptions  of  apparatus,  which  would  oblige 
us  to  repeat  many  things  contained  in  the  article  to 
which  this  is  a  supplement*  The  bleaching  appa- 
ratus is  sufficiently  simple  to  be  easily  conceived  by 
the  reader  without  many  particular  descriptions. 
Cotton  being  much  more  easily  bleached  than  linen, 
it  will  be  requisite  (though  the  processes  are  nearly 
the  same)  to  give  the  method  of  bleaching  each  se- 
parately, because  the  quantity  of  materials  employed 
differ  for  each. 

1.  Bleaching  of  Linen. 

It  would  appear  from  the  new  process  of  Mr  Lee, 
who  separates.the  woody  matter  from  the  fibre  of 
flax  without  steeping  it,  by  means  of  mechanical  ac- 
tion, and  then  bleaches  his  flax  by  simply  washing  it 
in  warm  water,  that  the  colouring  matter  is  not  che- 
mically combined  with  the  fibrous  matter,  while  the 
plant  IS  vegetating,  or  afler  it  is  pulled,  but  that  the 
chemical  combination  takes  place  while  the  plant  is 
steeped  in  water.  The  object  of  this  steeping  is  to 
induce  a  fermentation,  which  loosens  and  destroys  a 
cement  which  bound  the  fibres  of  flax  to  each  other 
and  to  the  wood.  This  fermentation  weakens  con- 
siderably the  strength  of  the  flax  fibres,*  and  even 
destroys  many  of  them. .  Mr  Lee's  process,  there- 
fore, if  it  be  practicable  on  a  large  scale,  would  be 
a  prodigious  improvement.  It  would  render  the  flax 
fibres  much  stronger,  it  would  increase  their  quan- 
tity, and  it  would  save  the  expence  of  the  materials 
employed  in  bleaching  the  linen.  The  writer  of  this 
article  has  been  informed  that  Mr  Lee's  process  has 
uniformly  failed  of  success,  when  tried  in  Ireland. 
If  this  account  be  true,  it  is  extremely  difficult  to 
explain  it.  We  have  seen  Mr  Lee's  process  per- 
formed by  workmen  under  his  own  direction  at  Old 
Bow,  near  London,  with  the  most  complete  success ; 
not  merely  upon  handfuls  of  flax,  but  upon  whole 
fields  of  it.  Indeed,  the  whole  is  so  extremely  simple, 
that  we  cannot  well  see  how  it  should  fail,  if  proper- 
ly conducted.  We  cannot,  therefore,  help  suspect- 
ing tliat  the  prejudices  of  the  Irish,  with  which  it 
would  have  to  contend,  have  been  too  powerful  for 
it ;  but  that,  as  soon  as  it  shall  meet  with  fair  play. 
It  will  be  found  just  as  practicable,  and  cert^nly 
much  cheaper  and  better,  than  the  methods  at  pre- 
sent in  use. 

It  is  during  the  steep,  then,  that  flax  acquires  its 
permanent  dark  colour ;  and  four  processes,  which 
we  shall  now  briefly  describe,  are  requisite  to  re- 
store it  to  its  original  white  colour,  or  to  separate 
the  colouring  matter,  wbich  b  chemically  combined 
with  the  fibres  of  the  flax. 

1.  When  the  flax  is  converted  into  thread,  it  is 
repeatedly  moistened  with  the  saliva  of  the  spinner, 
whjch  leaves  attached  to  it  a  quantity  of  albumen. 
When  the  thread  is  woven  into  linen,  it  is  covered 
with  the  weaver's  dressing,  which  consists  of  a  paste, 
made  of  flour  and  water.  The  first  step  of  the 
blj^acher's  process  is  to  remove  these  foreign  bodies^ 


that  the  colouring  matter  of  .the  flax  itself  may  be  Blncla^. 
laid  open  to  his  subsequent  operations.  For  this^ 
purpose,  the  goods  are  immersed  in  warm  water,  or 
in  a  warm  alkaline  ley;  which  has  already  been  used 
in  the  bleaching  processes  to  be  described  imme- 
diately. In  this  situation  they  are  allowed  to  remain 
till  some  degree  of  fermentation  appears  on  the  sur- 
face of  the  liquid  with  which  they  are  covered. 
This  appearance  takes  place  sooner  or  later,  accord- 
ing to  the  nature  of  the  goods  and  the  heat  of  the 
weather,  and  it  is  allowed  to  continue  longer  or 
shorter  according  to  circumstances.  The  goods  are 
then  taken  out,  and  well  washed  in  pure  water,  which 
now  removes  all  the  foreign  matter  added  during  the 
spinning  and  weaving. 

2.  The  second  process  consists  in  exposing  the 
goods  to  the  action  of  alkaline  leys. 

The  alkali  universally  employed  by  the  bleachers 
in  Great  Britain  is  Russian  or  American  potash, 
which  contains  about  two-thirds  of  its  weight  of 
caustic  potash,  according  to  the  experiments  of 
Vauquelin  (Annates  de  Chemie^  XL.  273).  The  other 
ingredients  are  sulphate  of  potash,  muriate  of  potash, 
carbonic  acid,  and  siliceous  earth.  It  has  been  alleged 
that  the  potash  of  commerce  is  oflen  adulterated  ar- 
tificially with  common  salt*  This  the  bleacher  should 
always  ascertain  before  employing  it.  Indeed,  every 
bleacher,  who  wishes  to  be  exact,  ought  to  be  in  pos- 
session of  a  mode  of  determining  the  exact  quantl^ 
of  potash  which  the  alkali  that  he  intends  to  use 
contains.  There  are  two  methods  which  may  be 
employed  for  this  purpose.  The  first  is  to  dissolve 
a  certain  quantity  of  the  potash  in  water,  and  to  try 
how  much  acid  of  a  known  strength  is  requisite  to 
saturate  the  alkali  contained  in  this  solution.  Ample 
directions  for  reducing  this  method  to  practice,  are 
contained  in  the  dissertation  of  Vauquelin  above  re- 
ferred to.  The  second  mode  of  testing  the  alkali  is 
more  rapid ;  but  would  be  less  convenient  for  the 
bleacher,  unless  he  were  in  possession  of  a  mercurial 
pneumatic  trough ;  but  if  he  is  supplied  with  this  part 
of  chemical  apparatus,  the  method  is  very  easy ;  and, 
perhaps,  in  the  hands  of  persons  not  very  conversant 
with  chemical  experiments,  more  to  be  depended  on 
than  the  first  described  method.  It  is  this.  A  glass 
tube  of  the  capacity  of  10  or  12  cubic  inches,  diut 
at  one  end,  and  flat  at  the  other,  so  as  to  stand  on 
the  mercurial  trough  when  filled  with  mercury,  is  to 
be  graduated  into  cubic  inches  and  tenths.  The 
tube,  when  the  strength  of  the  alkali  is  to  be  tried, 
is  to  b^  filled  with  mercury,  and  placed  inverted  on 
the  trough.  Then  let  up  20  grains  of  the  alkali  to 
be  examined,  which  will  rise  to  the  top  of  the  tube. 
Add  now  about  1^0  grains  of  sulphuric  acid.  As  soon 
as  the  acid  comes  in  contact  with  the  potash,  an  ef- 
fervescence takes  place,  and  the  carbonic  acid  is  ex- 
tricated. Observe  the  number  of  cubic  inches  and 
tenths  of  this  gas  extricated,  taking  care  to  sink  the 
tube  so  far  in  the  trough  that  the  mercury  in  the 
tube  and  trough  are  upon  the  same  level.  Multiply 
the  bulk  of  the  carbonic  acid  by  die  number  0.4631 3  ; 
the  product  is  the  weight  of  carbonic  acid  present 
in  grains.  Multiply  this  weight  by  2.18  ;  the  pro- 
duct is  the  weight  in  grains  of  real  potadi  contained 
in  20  grains  of  the  pearl  ashes  under  examination* 
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BiMdiinf.  This  lut  method  is  Tonnded  upon  sereral  chetni- 
^■^■V^^cai  fecta  which  have  been  sufficiently  eaubliahed. 
Hie  potash,  as  it  exists  in  American  or  Russian 
potash,  is  comhined  with  carbonic  acid  in  such  a 
proportion,  that  one  atom  of  acid  is  combined  with 
one  atom  of  alkali.  An  atom  of  carbonic  acid  weighs 
X.75O,  and  an  atom  of  potash  6>  The  weight  of  a 
cubic  inch  of  carbonic  acid  ^as  is  0.46313  grains. 
Hence,  if  we  multiply  the  bulk  of  carbonic  acid  in 
cubic  inches  and  tenths,  by  0.46313,  we  obtain  its 
weight  in  grains.  The  numbers  2.750  and  6,  are 
very  nearly  to  each  other  as  I  to  2.18.  H(;nce,  if 
we  multiply  the  weight  of  carbonic  acid,  found  by 
3.18,  we  obtain  the  weight  of  potash  with  which  it 
''  was  combined.  It  is  proper  to  know,  that  this 
method  will  giTe  the  proportion  of  potash  rather 
below  the  tru£,  because,  a  little  of  the  carbonic  acid 
will  be  held  in  solution  by  the  acid  employed..  If 
we  add  such  a  quantity  of  sulphuric  acid,  that,  after 
the  expulsion  of  the  gas,  the  whole  shall  remain  in 
a  liquid  state,  the  result  wilt  be  almost  perfectly  ex- 
act, if  the  bidk  of  the  liquid  be  added  to  that  of  the 
caseous  product,  and  the  whole  be  considered  as  car- 
'c  acid  gas. 


different  bleaching-housea.  But  they  may  be  all  re-  We"»*|nj. 
dured  to  one  or  other  of  the  following  three:  l.The  "^^i"^^ 
goods  are  placed  loosely  in  a  proper  vessel,  the 
heated  ley  m  made  to  run  upon  them,  and  to  pass 
through  them.  As  it  comes  to  the  bottom  of  the 
vessel  containing  the  goods,  it  is  pumped  back  again 
into  the  boiler,  where  it  is  heated  a  second  time,  and 
then  made  to  pass  through  the  goods  as  before. 
This  process  is  repeated  as  odea  as  is  thouffht  re- 
quisite. 2.  The  alkaline  solution  is  put  into  the  bot* 
torn  of  a  large  boiler,  having  a  platform  of  wood, 
n-ith  holes  through  it,  placed  a  litUe  way  above  the 
surface  of  the  ley.  Through  the  middle  of  this 
platform  there  passes  a  pipe  of  a  convenient  size,  the 
lower  end  of  which  reaches  nearly  to  the  bottom  of 
the  boiler,  being  immersed  deep  in  the  ley,  while  the 
upper  end  rises  as  high  as  the  mouth  of  the  boiler. 
The  goods  are  placed  upon  the  platform,  and  round 
the  tube  within  the  boiler  to  a  convenient  height. 
When  heat  is  applied  to  the  boiler,  the  steam  gene- 
rated is  prevented  from  making  its  escape  by  the 
wooden  platform  and  the  goods.  It,  therefore,  acts 
upon  the  surface  of  the  ley,  and  forces  it  to  ascend 
through  the  tube.     A  kind  of  umbrella  is  suspended 


Fonnerly,  the  Irish  bleachers  were  in  the  habit  of     over  the  top  of  the  tube,  which  t 


using  barilla  instead  of  potash.  But  there  are  two 
objections  to  the  use  of  this  alkali.  In  the  first 
place,  the  weight  of  real  alkali  contained  in  the  same 
proportion  of  barilla,  is  much  smaller  than  in  pearl- 
ash  ;  and,  in  the  second  place,  the  weight  of  an  atom 
of  soda  being  greater  than  th^  of  an  atom  of  potash, 
it  is  probable,  that  the  second  will  >  go  farther  in 
bleaching  than  the  former.  When  to  this  fact  we 
add  the  difference  of  the  price,  which  is  always  in 
&vour  of  potash,  there  can  be  no  hesitation  in  af- 
firming, that  no  bleacher  who  studies  the  principles 
of  economy,  would  make  use  of  barilla  if  he  can  be 
Bupplied  with  pearl-ash.  In  trying  the  strength  of 
barilla,  the  second  of  the  two  methods  ubove  de- 
scribed cannot  be  employed,  because  barilla  contains 
both  carbonate  of  lime  and  carbonate  of  magnesia. 
Hence  the  quantity  of  carbonic  acid  will  always  be 
much  greater  than  it  would  be,  if  barilla  contained 
only  carboiuite  of  soda.  According  to  the  experi- 
ments of  Kirwan,  a  great  proportion  of  the  soda  in 
barilla  is  in  a  caustic  state.  But  if  we  attend  to  the 
way  in  which  this  substance  is  procured  by  burning 
the  talcola  vermiculata,  we  shall  scarcely  be  induced 
to  adopt  this  opinion.  For,  during  the  combustion 
of  vegetable  substances,  carbonic  acid  is  always 
evolved  in  considerable  quantities,  this  acid  would, 
of  course,  combine  with  the  alkali,  and  the  heat  of 
the  combustion  is  insufficient  to  decompose  the  car- 
bonate of  soda  when  once  formed. 

Two  methods  of  applying  pearl-ash  to  the  pur- 
poses of  bleaching,  are  generally  followed.  l1ie>e 
methods  are  called  Boiling  and  Bucking- 

Boiling  needs  no  description.  The  alkaline  ley 
and  the  goods  are  put  together  into  a  boiler,  and  the 
whole  kept  at  the  boiling  temperature  for  the  re- 
quisite length  of  time. 

Bucking  is  somewhat  more  complicated.  It  con- 
iiaU  in  making  the  ^ilkuiine  ley,  raised  to  a  boiling 
heat,  to  pats  repeatedly  through  the  goods.  Various 
modes  of  performing  this  process  are  followed  in 
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the  ley  over  the  surface  of  the  goods.  iJy  this  con- 
trivance, it  is  made  to  spread  over  and  tnckle  down 
through  tlie  goods,  till  it  gets  again  to  the  bottom  <^ 
the  boiler,  to  be  heated  and  forced  up  by  the  steam 
as  formerly.  This  method  is  more  efficacious  than 
simple  boiling,  because  the  temperature  of  the  ley  is 
heated  some  degrees  higher  than  SIS",  which  has  a 
considerable  effect  upon  the  goods. 

The  following  are  sections  of  the  vessels  used  for 
these  two  different  methods  of  bucking:  This  figure 
shows  the  vessels  employed,  when  the  ley  is  limply 
pumped  back  into  the  boiler,      *    ■-  *'■"  w^.i™ 


I  the  boiler 


for  heating  the  alkaline  ley.  B  is  the  large  wooden 
vessel  in  which  the  goods  are  placed.  C  the 
cock  and  pipe,  by  means  of  which  the  ley  is  con- 
veyed upon  the  goods,  D  a  square  box  designed  for 
spreading  the  ley  over  the  goods  within  the  vessel 
B.  E  the  pump  for  raising  the  liquor  asain  out 
of  the  vessel  B,  from  which  it  is  coaieyea  by  the 
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Bleaching,  spout  I  back  again  into  the  boiler.  F  is  the  fiirnace 
'  for  heating  the  ley.  G  represents  the  false  bottom 
of  the  wooden  vessel,  full  of  holes,  for  the  passage  of 
the  ley  when  it  has  run  through  the  goods.  H  is  a 
round  wooden  staff,  which  completely  fits  a  hole  at 
the  bottom  of  the  bucking  vessel.  It  is  called  a  duck, 
and  is  intended  to  be  pulled  up  whenever  the  spent 
alkaline  liquor  is  to  be  run  off. 

This  figure  represents  the  second  kind  of  bucking 
apparatus.  A  is  a  metallic  boiler  to  be  fixed  in  brick 
work,  as  in  the  preced- 
ing figure.  BB  is  the  top 
part  of  wood,  called  a 
crib,  with  the  bottom 
full  of  holes.  In  this, 
the  goods  are  placed  one 
above  another,  oflen  a- 
mounting  to  many  hun- 
dred pieces  at  one  ope- 
ration. C  is  the' pipe 
through  which  the  leys 
boil  up,  and  dd  is  the 
umbrella  suspended  o- 
ver  the  pipe,  for  the 

purpose  of  spreading  the  ley  more  effectually  over 
the  eoods. 

The  third  method  of  bucking  is  a  modification  of 
the  second.  It  is  considered  as  preferable,  and  is 
perhaps  most  generally  used  by  experienced  and  ex- 
tensive bleachers.  The  platform  and  its  ascending 
pipe  are  placed,  not  in  the  boiler,  but  in  a  conve- 
nient tub  or  cistern.  The  requisite  quantity  of  ley 
is  put  into  the  cistern  below  the  platform.  A  tube 
passes  into  it,  which  conveys  steam  from  a  steam- 
boiler,  in  such  quantity  as  first  to  heat  up  the  ley  to 
the  boiling  point,  and  then  to  force  it  up  through  the 
central  tube,  to  be  deposited  over  the  surface  of  the 
goods,  and  to  filter  through  them  into  the  space 
below  the  platform.  This  method  of  bucking  so 
nearly  resembles  the  last,  that  the  nature  of  the 
vessel  employed  will  be  easily  understood  without  a 
figure. 

The  quantity  of  pearl-ash  required  for  bleaching 
linen  in  general,  amounts  to  -r^th  or  -j^th  of  the  weight 
of  the  goods  to  be  bleached.  This  quantity,  how- 
ever, is  not  to  be  used  air  at  once  ;  but  is  to  be  di- 
vided into  six  or  eight  portions,  to  be  employed  each 
in  as  many  bucking  processes.  When  the  goods  are 
boiled  in  an  alkaline  ley,  the  boiling  is  usually  con- 
tinued for  four  or  six  hours.  In  bucking,  the  process 
is  generally  continued  till  the  liquor  is  so  far  evaporat- 
ed, that  the  whole  of  it  which  remains  is  retained  by 
the  goods  themselves.  This  generally  requires  from 
six  to  eight  hours.     ' 

Heavy  yams  for  making  ducks  and  similar  fabrics 
are  most  advantageously  bleached  before  being 
woven  into  cloth.  These  yarns  are  usually  boiled 
with  from  16  to  20  per  cent,  of  their  weight  of  pearl- 
ash,  divided  among  two,  three,  and  sometimes  four 
boils,  in  proportion  to  the  nature  of  the  fabric,  and 
the  degree  of  whiteness  required.  When  two  boils 
are  required,  ^  th  of  the  weight  of  the  goods  may  be 
used  in  the  first,  and  ^^tli  in  the  second  boil.  If 
the  goods  are  difficult  to  bleach,  or  if  a  greater  degree 
«f  whiteness  be  required,  it  is  sometimes  cuj»tomary 


to  give  them  a  third,  or  even  a  fourth  boil,  diminish-  Bfesckiq^ 
ing  the  allowance  of  potash  each  time.  .  In  the  last 
boil,  one- third  or  one«half  of  the  potash  is  frequently 
kept  out,  and  its  place  supplied  by  an  equal  quantity 
of  soft  soap.  When  tlie  weather  is  favourable,  the 
goods  are  sometimes  exposed  on  the  grass  after  each 
boiling. 

S.  The  third  process  is  to  expose  the  goods  to 
the  action  of  oxy muriatic  acid  in  some  one  of  the 
three  states  described  in  a  preceding  part  of  this 
article, — namely,  dissolved  in  water,  combined  with 
lime  in  the  state  of  liquid  oxymuriate  of  lime*  or 
in  the  state  of  solid  ox3anuriate  of  lime.  The 
first  of  these  states  is  the  most  economical ;  but  its 
very  noxious  odour  renders  its  application  scarcely 
practicable,  on  a  great  scale.  The  second  state 
consists  of  two  atoms  of  oxymuriatic  acid,  combin- 
ed with  one  atom  of  lime,  or  it  is  a  bichloride  of 
lime ;  and  the  third  state,  or  the  dry  powder,  is  a 
compound  of  one  atom  of  oxymuriatic  acid  and  one 
atom  of  lime,  or  it  is  a  chloride  of  lime.  Of  these 
two  last  substances  there  can  be  little  doubt  that 
the  first,  or  the  one  made  in  the  liquid  way,  is  the 
most  efficacious.  But  we  shall  suppose  the  dry 
chloride  of  lime  to  be  the  substance  used ;  as  its 
employment  is  likely  to  increase  very  much,  espe- 
cially among  those  bleachers  who  are  the  most  like- 
ly to  require  instructions.  Besides,  it  is  not  diffi* 
cult  to  apply  the  observations  made  on  chloride  of 
lime  to  the  liquid  bichloride. 

The  quantity  of  oxymuriate  of  lime  required  for 
.  bleaching  linen  varies  considerably,  according  to  the 
nature  of  the  linen  operated  upon, — according  to 
the  season  of  the  year,  and  the  degree  of  exposure 
on  the  grass, — ^and  according  to  the  whiteness  re- 
quired. But  we  may  state  the  average  quantity  as 
varying  between  ^^^th  and  ^^^th  of  the  weight  of  the 
goods  employed.  This  quantity  may  be  divided  in- 
to three  or  four  processes.  If  three  processes  be 
reckoned  sufficient,  -j^ths  of  the  oxymuriate  may 
be  expended  on  the  first  operation,  ^ths  in  the  se- 
cond, and  -^ths  in  the  third.  If  four  processes  are 
considered  as  requisite,  then  -^gths  of  the  oxymu- 
riate should  be  used  in  the  first  operation,  f^^Uis  in 
the  second,  -fifths  in  the  third,  and  -j^ths  in  the 
fourth.  Two  wine  pipes  may  be  employed  for  the 
solution  of  the  bleaching  powder.  They  should  be  ^ 
placed  on  one  end,  tlie  other  end  being  open ;  and 
a  plug-hole  should  be  made  in  each,  about  10  or 
12  inches  above  the  bottom.  From  20  lbs.  to 
100  lbs.  of  the  bleaching  powder  is  to  be  put  into 
a  small  tub  or  bucket,  where  it  is  to  be  well  bruised 
and  mixed  with  a  little  water.  This  mixture  is  to 
be  thrown  into  one  of  the  wine  pipes,  more  water  is 
to  be  added,  and  the  whole  carefully  stirred  toge- 
ther for  a  few  minutes.  A  cover  is  then  to  be  put 
upon  the  pipe,  and  the  whole  is  allowed  to  stand 
till  the  insoluble  part  of  the  powder,  consisting  of 
quicklime,  subsides  below  the  plug-hole.  The  clear 
solution,  called  stock4iquorj  is  now  to  be  drawn  off 
through  the  plug-hole,  and  may  either  be  used  im- 
mediatelv,  which  is  most  expedient,  or  it  may  be 
kept  under  a  close  cover  till  wanted. 

Repeated  portions  of  powder  may,  in  this  manner, 
be  dissolved  m  tiia  same  pipe,  till  the  sediment  ar> 
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Ui^diinf^  euinulate  to  the  height  of  the  pIug->hoIe.  When 
this  happensy  fresh  stock -liquor  must  be  prepared 
in  the  otner  pipe.  But  instead  of  using  pure  water, 
as  in  the  first  operation,  the  sediment  in  the  first 
pipe  should  be  repeatedly  washed,  by  filling  ud  the 

Sipe  with  water,— «tirring  the  sediment  well,— -aJlow- 
ig  it  to  settle,  and  then  drawing  off  the  clear  liquor 
by  the  phig-hole. .  These  washings,  as  long  as  Uiey 
show  any  bleaching  power,  are  to  be  used  in  the 
second  pipe,  instead  of  pure  water,  for  preparing 
stock-liquor.  The  sediment,  in  every  future  opera- 
tion, should  be  exhausted  in  a  similar  manner. 

Tlie  strength  of  this  liquor  is  deter- 
mined by  means  orthe  graduated  glass 
tube,  figured  in  the  margin,  which  is 
known  by  the  name  of  the  Test'tube. 
The  method  is  as  follows :  One  part  of 
the  bc^t  indigo  is  dissolved  in  nine  ports 
of  strong  sulphuric  acid,  and  the  solu- 
tion is  mixed  with  990  parts  of  water, 
making  a  solution,  jA^th  part  of  which 
is  indigo.  Of  this  liquid  a  quantity  is 
to  be  poured  into  the  test-tube,  so  as  to 
fill  it  up  to  0,  or  the  commencement  of 
the  scale.  The  bleaching  liquor,  whose 
power  is  to  be  tried,  is  then  to  be  dropt 
gradually  in  and  mixed  with  the  blue 
Cquor,  by  shaking  the  tube  from  time  to 
time,  till  the  blue  is  changed  into  a 
clear  brown.  As  soon  as  this  takes 
place,  the  degree  df  the  scale  to  which 
the  mixture  reaches  is  observed,  and  the 
figure  marked  at  that  degree  indicates 
the  strength  of  the  steep-liquor.  The 
lowest  on  the  scale  is,  of  course,  the 
strongest  in  bleaching  power,  being  ca- 
pable of  destroying  most  colour.  The 
liquor,  whose  strength  is  thus  ascertained,  is  deno^ 
minated  Steep-liquor,  of  1,  2,  3,  4,  69  and  6  de- 
grees ;  the  last  of  which  is  the  weakest  ever  used 
for  any  kind  of  goods.  By  adding  stock-liquor, 
when  the  steep-liquor  is  too  weak,  and  water  when 
too  strong,  this  liquor  may  be  obtained  of  any 
strength  which  is  required. 

The  bleacher's  operations  should  go  on  in  regular 
rotation.  The  whitest  goods  are  put  into  the  clean 
firesh  steeps.  As  these  goods  do  not  exhaust  the 
bleaching  power  of  the  liquor,  its  strength  is  restor- 
ed after  they  are  taken  out,  by  the  addition  of  fresh 
stock-liquor.  It  is  tlien  used  for  goods  in  a  less 
advanced  state  of  whiteness.  If  the  second  opera*- 
tion  has  not  exhausted  its  bleaching  powers,  or  ren- 
dered it  foul,  it  maybe  used  a  third  time  by  another 
addition  of  stock-liquon  But  if  it  has  been  render^ 
ed  very  foul,  and  indicates  only  12  or  15  degrees  in 
the  test-tube,  it  is  not  worth  preserving  or  using. 

One  pound  of  the  bleaching  powder,  as  it  is  pre- 
pared by  Mr  Tennant  and  Company  of  Glasgow,  is 
capable  of  forming  from  ten  to  twelve  gallons  of  liquor 
ofone  degree. 

The  exposure  of  the  goods  to  the  action  of  the 
oxymuriate  of  lime  should  not  commence  till  after 
the  third  boil  or  buck,  if  they  are  to  be  exposed 
three  times  to  the  action  of  this  substance ;  and  af- 
ter the  second^  if  they  are  to  be  exposed  to  four  ope* 
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rations,  with  muriate  of  lime.  These  operations  Blesdung. 
should  alternate  with  the  last  bucks  or  boils.  In  all 
cases,  the  oxymuriate  of  lime  roust  be  dissolved  in 
such  a  proportion  of  water  as  to  allow  the  goods  im- 
mersed in  It  to  fioat  loosely  and  easily  in  the  solution, 
that  the  liquid  may  come  into  free  contact  with  eve- 
ry part  of  them. 

Though  the  method  of  immersion  or  steeping  the 
goods  in  the  solution  of  oxymuriate  of  lime  is  roost 
generally  used,  yet,  in  some  cases,  great  advantage 
ts  obtained  by  tvincing  the  goods  through  the  solu- 
tion, instead  o£  allowing  them  to  rest  for  any  length 
of  time  in  it.  When  the  method  of  wincing  is  fol- 
lowed, a  solution  of  twice  or  thrice  the  ordinary 
strength  may  be  safely  used,  and  much  time  in  con- 
sequence saved.  When  the  goods  are  coarse  and 
heavy,  such  as  yarn  for  ducks,  this  last  method  is  al- 
most universally  preferred.  These  heavy  yams  re« 
quire  from  yVth  to  -^th  of  their  weight  of  oxvmuriate 
of  lime,  divided  into  a  number  of  operations  cor- 
r^ponding  to  that  of  the  boils^  and  following  these 
boils,  or  these  boils  with  exposure  on  the  grass,  when 
such  exposures  are  employed.  In  the  first  oxymu^ 
riatic  operation,  they  are  winced  through  a  strong 
solution,  produced  by  adding  about  three  or  four 
ounces  of  dry  oxymuriate  of  lime  to  each  gallon  of 
water.  The  yams  are  huag  over  a  roller  fixed  in  the 
mouth  of  the  trough  or  tub  that  contains  the  solu- 
tion, which  covers  part  of  its  surface.  This  roller 
being  then  turned  rapidly  round  by  means  of  a  crank 
fixed  on  one  of  its  ends,  the  yarn  is  made  to  pass 
rapidly  and  repeatedly  through  the  liquor  for  the 
space  of  thirty  or  forty  minutes.  Fresh  parcels  (^ 
yarn  are,  in  succession,  passed  through  the  liquor^ 
its  strength  being  restored  by  additions  of  oxymu- 
riate when  necessanr,  and  the  whole  changed  when 
exhausted  of  bleaching  powers  and  foul.  In  this 
way,  a  very  powerful  bleaching  effect  is  produced^ 
and  yams  which  have  undergone  one  process  in  this 
way,  may  receive  the  remaining  oxymuriatic  pro* 
cesses  to  which  they  are  to  be  exposed  in  the  or- 
dinary way  of  immersion,  which  is  less  expensive  in 
point  of  labour^  though  less  efficacious. 

The  oxymuriatic  process  then  is  repeated  three 
or  four  times,  banning  after  the  second  or  third 
boil  or  buck,  and  alternating  with  every  subsequent 
boil  or  buck.  The  time  during  which  the  goods  are 
exposed  to  the  oxymuriatic  solution  dunng  each, 
process,  is  firom  six  to  twelve  hours. 

4.  The  fourth  process  consists  in  steeping  the 
goods  in  an  add  solution.  -  Tliis  is  called  the  acid 
process.  We  have  already  observed,  that  the  acid 
at  first  used  for  this  purpose  was  sour  milk ;  but  that» 
when  Dr  Roebuck  contrived  his  new  method  of  pre* 
paring  sulphuric  acid,  Dr  Home  proposed  this  acid 
as  a  substitute  for  sour  milk ;  tliat  it  speedily  came 
into  general  use,  and  very  much  improved  and  short- 
ened the  tedious  bleaching  processes  at  that  time  in 
general  use.  This  steeping  io  sulphuric  acid  is  re- 
peated twice,  and  sometimes  thrice,  once  after  each 
of  the  last  two  or  three  immersions  in  the  oxymu- 
riate of  lime.  For  this  purpose,  a  quantity  of  strong 
sulphuric  acid  is  taken,  amounting  to  about  ^th  or 
~  th  of  the  weight  of  the  goods  to  be  immersed. 

is  acid  is  diluted  _with  60  or  80  times  its  weight 
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Bleaching^  of  water»  which  reduces  it  to  the  specific  gravity  of 
about*  1.01 5.  Now,  sulphuric  acid  of  this  specific 
gravity  contains  about  1^  per  cent,  of  its  weight  of 
real  sulphuric  acid.  In  this  liquid  they  are  steeped 
frpm  eight  to  twelve  hours.  When  linen  fabrics 
are  intended  for  printing,  they  require  two  or  three 
additional  processes  in  alkali,  and  one  in  acid,  and 
the  solution  of  the  sulphuric  acid  is  generaUy  made 
one-third  stronger  when  the  goods  are  intended  for 
the  madder  copper. 

Such  are  the  different  processes  at  present  follow- 
ed by  the  practical  bleachers  in  Great  Britain.  After 
each  of  them,  whether  boiling  or  bucking  in  an  alka- 
line solution,  immersion  in  oxymuriate  of  lime,  or 
steeping  in  sulphuric  acid,  the  goods  must  be  care- 
fully washed  in*  pure  water,  either  by  machinery  or 
otherwise,  till  all  the  materials  employed  are  com- 
pletely washed  out  of  them.  Upon  this  much  of  the 
economy  and  success  of  bleaching  depends.  It  is 
likewise  of  great  advantage  to  free  the  goods  from 
the  water  which  they  contain  after  each  washing,  be- 
fore subjecting  them  to  the  next  operation.  For 
this  purpose,  Bramah's  press  is  employed  in  almost 
all  the  large  bleaching-houses,  and  constitutes  one 
of  the  greatest  improvements  introduced  of  late 
years. 

2.  Bleaching  of  Cottons^ 

Cotton  is  a  kind  of  down  which  fills  die  seed  pods 
of  various  species  of  plants,  pi^ticularly  the  Gossypi" 
urn  herbaceum,  kirsututnf  and  arboreum^  from  all  of 
which  it  is  extracted  in  considerable  quantity  for  the 
purposes  of  manufacturers.  This  substance  was 
known  to  the  ancients,  and  made  by  them  into  thread 
and  cloth.  Cotton  cloth  appears  to  have  been  ge- 
nerally worn  in  Egypt  and  the  neighbouring  coun- 
tries at  a  very  early  period ;  and  no  doubt  the  plant 
was  cultivated  in  India  and  China  for  similar  pur- 
poses before  the  time  at  which  the  history  of  these 
nations,  as  far  as  we  are  acquainted  with  it,  com- 
mences. Pliny  gives  a  short  description  of  the  goS' 
stfpium  which  grew  in  Upper  Egypt,  which  is  suffi- 
cient to  show  us  that  it  was  the  same  with  our  cotton 
plant.  "  Superior  pars  ^gypti  in  Arabiam  vergens 
gignit  fruticem,  quem  aliqui  gassipion  vocant,  plures 
xylony  et  ideo  Una  inde  facta  xylina.     Parvus  est,  si- 

'  milemque  barbatae  nucis  defert  fructum,  cujus  ex 
interiore  bombyce  lanugo  netur.  Nee  uUa  sunt  eis 
in  candore  mollitiave  preeferenda.*'  {Pliniif  Natur. 
Hist.  Lib.  xix.  c.  2.)  The  byssus  mentioned  in  the 
same  chapter  was  probably  likewise  a  species  of  cot- 
ton ;  though  the  account  of  it  given  by  Pliny  is  not 
sufficiently  precise  to  enable  us  to  make  out  the 
point  with  certainty. 

Since  the  discovery  and  colonization  of  America 
and^the  West  Indies,  and  our  great  connection  with 
East  India,  cotton  has  become  a  very  common  article 
of  clothing  in  Europe.  The  manufacture  of  cotton 
cloth  in  consequence  has  increased  prodigiously,  and 
m  Great  Britain  constitutes  one  of  the  great  branches 

•*of  manufacturing  industry.  As  it  does  not  go 
through  the  complicated  processes  of  flax  and  hemp, 
and  is  naturally  (for  the  most  part  at  least)  of  a 
lighter  colour^  the  art  of  bleaching  it  is  much  more 


easy  and  less  expensive.     Hie  processes  are  nearly  Btetduf, 
the  same  as  those  for  linen  ;  but  it  will  be  requisite  '  ~  -  - 
to  go  over  them  shortly,  in  order  to  point  out  the 
difference  in  the  proportions  of  the  ingredients  em- 
ployed, and  some  other  little  circumstances  which 
ought  to  be  generally  known. 

1.  The  first,  or  fermenting  process,  is  the  same  for 
cottons  as  for  linens.  This  must  be  the  case,  be- 
cause the  weaver's  dressing,  which  it  is  the  object  of 
the  process  to  remove,  is  the  same  in  both  cases. 

2.  But  there  is  a  difference  in  the  second  process, 
which  consists  in  exposing  the  goods  to  the  action 
of  alkaline  leys. 

Cotton  goods  are  generally  exposed  to  the  action 
of  lime  diffused  through  water,  so  as  to  constitute 
what  is  called  milk  of  lime.  The  liquid  is  heated  to 
the  temperature  of  200^,  and  the  cloth  is  kept  in  it 
from  four  to  six  hours.  Two  or  three  alkaline  pr€>- 
cesses  will  be  required  after  this,  and  tlie  quantity 
of  potash  which  ought  to  be  used  should  amount  to- 
■^th  of  the  weight  of  the  goods.  When  the  applica- 
tion is  to  be  made  at  twice,  the  first  of  the  opera- 
tions should  have  |ths,  and  the  second  fths  of  the 
whole  potash.  If  three  processes  are  to  be  gone 
through,  the  first  and  second  should  have  fths  each, 
and  the  third  §ths  of  the  potash. 

When  heavy  cottons  are  bleached,  either  boilinip 
or  bucking  may  be  employed,  as  described  under 
the  head .  of  linens.  When  the  cotton  fabrics  are 
light,  or  contain  dyed  colours,  boiling  is  generally 
preferred,  and  the  proportion  of  alkali  diminished 
one-third,  while  a  quantity  of  hard  or  soft  soap,  equal 
to  the  diminution  of  the  alkali,  is  added  to  the  ley. 

3.  The  third,  or  oxymuriatic  process,  is  nearly  the 
same  for  cottons  as  for  linens.  The  quantity  of  oxy* 
muriate  of  lime  used,  should  amount  to  ^th  or  3^th  of 
the  weight  of  the  cotton  cloth  to  be  bleached.  This 
quantity  is  divided  among  two  or  three  operations,  an 
oxymuriatic  process  following  each  alkaline  process. 
When  three  operations  are  to  be  performed,  the  first 
must  have  Atbs,  the  second  i^ths,  and  the  third  -^ths 
of  the  whole  oxymuriate  of  lime.  When  only  two 
operations  are  to  be  performed,  the  first  should  con- 
tain two-thirds,  and  the  last  one-third  of  the  whole. 
The  duration  of  each  steep  should  be  from  six  to 
twelve  hours,  but  not  longer.  If  wincing  throu^ 
the  solution  be  preferred,  a  stronger  liquor  may  be 
used,  and  the  operation  may  be  finished  in  filteen  of 
twenty  minutes. 

4.  The  fourth,  or  acid  process,  is  pretty  much  the 
same  for  cottons  as  for  linens ;  the  quantity  of  sulphu- 
ric acid  should  amount  to  about  ^th  or  ^^th  of  the 
weight  of  the  cotton  goods.  It  must  be  diluted  with 
water  till  its  specific  gravity  be  reduced  to  1.010. 
A  steep  in  this  diluted  acid  from  six  to  twelve 
hours  after  each  of  the  two  last  oxymuriatic  pro- 
cesses is  generally  made  use  of. 

When  the  fabrics  are  very  light,  or  contain  dyed 
colours,  the  souring  is  only  once  used,  and  the 
strength  of  the  acid  is  reduced  to  1.008.  This  sour- 
in|f  is  applied  after  the  last  oxymuriatic  process.  In 
this  case  thorough  washing  or  rinsing  in  water,  is 
most  strictly  to  be  attended  to  before  exposure  to 
the  sulphuric  acid  in  souring.    When  cotton  fiibricft 
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Blesching.  are  intended  for  printing  wiih  madder  colours^  they 
~   '  require  one  or  two  additional  bucks  or  boilsy  and 
the  sours  should  be  one-third  stronger. 

The  intermediate  washings  in  pure  water,  and  the 
proper  draining  of  the  goods  after  washing,  must  be 
observed  with  as  much  c^re  in  bleaching  cotton  as 
in  bleaching  linen.  It  is  only  in  the  bleaching  of 
those  goods  intended  for  printing,  that  any  exposure 
to  the  light  and  ainis  now  usedi  and  that  bat  seldom 
even  in  this  case. 
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-     3-  Bleaching  ofRagsJbr  the  Papermaker. 

The  rags  to  be  whitened  should  be  well  washed  in 
the  engine,  and  when  reduced  to  what  is  called  half- 
stuff,  the  water  should  bet  run  oif,  leaving  just  enough 
to  allow  them  to  be  easily  turned.  While  the  rags 
are  thus  preparing,  a  solution  o^  the  bleaching«pow- 
der  is  to  be  got  ready,  by  putting  the  powder  into  a 
pitcher  or  other  convenient  vessel,  and  pouring  up* 
on  it  two  or  three  gallons  of  water,  stirring  and 
bruising  it  well,  till  every  thing  soluble  is  taken  up. 
After  it  has  stood  some  time  to  allow  the  insoluble 
sediment  to  fall  down,  it  is  fit  for  use,  and  the  pure 
solution  should  be  poured  into  the  engine.  The  se- 
diment may  be  repeatedly  washed  with  fresh  por- 
tions of  water  to  exhaust  any  remains  of  soluble 
matter,  which  alone  is  useful  in  the  whitening  pro- 
<;ess.  While  this  last  operation  is  going  on,  the 
engine  is  to  be  kept  moving,  and  to  continue  so  for 
about  an  hour,  which  will  generally  be  sufficient  to 
produce  the  requisite  degree  of  whiteness*  The 
water  may  now  be  returned  upon  the  engine,  and 
the  washing  continued  as  usuaf  till  the  process  be 
completed.  The  quantity  of  powder  usually  allow- 
ed, is  from  two  pounds  to  four  pounds  for  every  hun- 
dred weight  of  rags,  in  proportion  to  the  whiteness 
required,  and  the  difficulty  of  whitening  the  stuff. 

Rags  Containing  dyed  colours,  to  be  discharged, 
should  be  well  washed  and  reduced  to  half-stuff. 
They  are  then  removed  from  the  engine  and  put  into 
a  puncheon,  made  water  tight,  but  having  a  sufficient 
opening  in  the  side  to  admit  with  ease  the  putting  in 
and  taking  out  of  the  stuff,  and  capable  of  being  shut 
up  so  as  to  retain  the  water.  Having  put  the  stuff 
into  this  puncheon,  take  for  every  cwt.  of  the  rags 
a  solution  containing  from  five  to  eight  pounds  of 
bleaching  powder,  according  to  the  strength  and 
fixedness  of  the  colours  to  be  discharged.  Pour  the 
solution  into  the  puncheon  among  the  stuff,  allowing 
liquid  enough  to  let  the  stuff  float  easily,  and  for 
each  pound  of  powder  used,  add  half  a  pound  of  sul- 
phuric acid.  Then  shut  up  and  secure  the  opening 
80  as  to  make  the  puncheon  air  tight ;  then  turn  the 
puncheon  round  upon  its  axis,  by  means  of  a  crank 
fixed  at  one  end  of  it.  Moving  it  in  this  manner 
gives  facility  and  uniformity  to  the  discharging  pro- 
cess. 

We  have  now  finished  the  sketch  which  we  pro- 
posed to  give  of  the  processes  at  present  followed  by 
the  practical  bleachers  of  Great  Britain.    For  several 


other  applications  of  the  same  operations,  we  refer  Bleaching, 
to  the  article  Bleaching  in  the  Encyclopadia,    But  ^^^^Y*^^ 
probably  a  £evr  words  will  be  expected  from  us  on 
the  theory  of  the  art.     Upon  this  subject,  the  fol- 
lowing observations  are  all  we  have  to  offer : 

The  fibres  of  hemp,  linen,  and  cotton,  are  naturally  Hieoiy  of 
white ;  but,  before  bleaching,  they  are  combined  with  Bleacninf. 
a  substance  which  gives  them  their  grey  or  brown 
colour.  The  object  of  bleaching  is  to  remove  this 
substance.  From  the  experiments  which  have  been 
miade  upon  the  subject,  it  would  appear  that  this 
substance  is  partly  in  the  state  of  resin,  and  partly 
in  a  state  analogous  to  that  of  the  volatile  oils.  Re« 
sins  dissolve  readily  in  the  alkalies,  which  they 
neutralize  and  convert  into  a  species  6f  soap.  But 
this  is  not  the  case  with  the  colouring  matter, 
which  is  in  a  state  analogous  to  tliat  of  volatile  oil. 
Afler  the  weaver's  dressing  has  been  removed,  the 
cloth  is  boiled  or  bucked  repeatedly  in  alkaline  leys, 
which  dissolve  and  separate  the  whole  of  the  colour- 
ing matter,  which  possesses  the  characters  of  resin. 
The  alkaline  ley,  afler  this  process,  is  turbid,  has  a 
brownish  red  colour,  a  strong  smell,  and  has  lost  its 
alkaline  properties.  When  muriatic  acid  is  poured 
into  it,  a  copious  flocky  precipitate  subsides,  consist- 
ing of  the  colouring  matter.  This  substance,  when 
properly  edulco^ated,  has  a  greenish  grey  colour, 
which  It  retains  when  separated  from  the  water  by 
the  filter.  But,  when  dry,  it  becomes  blackish  ex- 
ternally, though  it  retains  internally  its  greenish  tint. 
It  is  soluble  in  alcohol,  insoluble  in  oil  of  turpentine, 
but  dissolves  readily  in  the  alkalies.  It  tinges  the 
strong  acids,  but  does  not  readily  dissolve  in  them. 
When  thrown  upon  a  redrhot  iron,  it  bums  with  a 
yellow  flame  and  a  black  smoke,  leaving  a  charry  re- 
siduum. These  properties,  for  the  knowledge  of 
which  we  are  indebted  to  Mr  Kirwan,^^  are  sufficient  ^ 

to  show  us  that  the  substance  which  the  alkalies  se- 
parate from  linen  is  analogous  to  the  resins. 

.  By  repeated  boiling  in  alkaline  leys  the  cloth  is 
rendered  whiter.  But  it  is  not  yet  bleached;  be- 
cause a  colouring  matter  still  remains,  .which  the 
alkalies  are  incapable  of  dissolving.  The  action  of 
oxymuriatic  acid,  or  exposure  to  the  air  and  light, 
produces  a  change  on  this  colouring  matter,  and 
renders  it  capable  of  being  dissolved  in  alkalies*  In 
short,  by  these  processes  it  is  converted  into  a  resi- 
nous matter,  similar  to  that  which  the  alkalies  had 
previously  removed..  There  can  be  no  doubt  that 
this  change  is  produced  by  the  union  of  the  colour* 
ing  matter  with  oxygen.  When  the  oxymuriatic 
acid  is  used,  the  oxygen  is  suflplied  by  the  water 
which  is  decomposed  by  the  mutual  action  of  the 
chlorine  and  the  colouring  matter.  The  chlorine 
combines  with  the  hydrogen  of  the  water,  and  is,  con- 
verted, into  muriatic  acid  ;  while  the  colouring  mat- 
ter combines  with  the  oxygen  of  the  water,  and  is 
converted  into  resin. 

It  would  appear,  that  this  change  in  the  colouring 
matter  renders  it  white  ;  for  linen  will  appear  bleach- 


*  See  his  Experiments  on  the  Colouring  Matter  qf  Linen  Yarn  and  its  Solvents^  in  the  Transactions  tf 
the  Royal  Irish  Academy  for  1789* 
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Blttchiog  ed  if  it  be  treated  with  a  sufficient  quantity  of  oxy- 
Bl  kad  '^^'^^  ^^  lime.  But  this  state  of  the  colouring 
matter  is  not  permanent.  If  it  be  allowed  to  remain 
in  the  cloth  it  speedily  becomes  yellow.  Hence  the 
reason  why  cloth,  bleached  with  oxymuriatic  acid 
alone,  soon  loses  its  whit«  colour  again.  This  hap- 
pened to  BerthoUety  in  his  first  trials  to  bleach  in  the 
large  way,  by  means  of  oxymuriatic  acid.  It  hap- 
pened likewise,  at  first,  to  several  bleachers  in  this 
country.  It  is  requisite,  that  the  colouring  matter, 
now  become  soluble,  should  be  removed  by  alkalies. 
Hence  we  conceive,  contrary  to  the  practice  of 
bleachers,  that  the  last  process  ought  always  to  be 
boiling  IB  an  alkaline  ley.  In  great  towns,  as  in 
London,  where  linen  cannot  be  exposed  to  the  air 
and  sun  upon  the  grass,  it  would  be  a  great  advan- 
tage, if  it  were  steeped,  for  some  time  before  it  is 
washed,  in  a  solution  of  oxymuriate  of  lime.  It 
might  then  be  boiled  in  an  alkaline  ley.  Linen  or 
cotton,  thus  treated,  would  not  become  yellow  by 
-age,  as  is .  too  often  the  case  with  linens  in  large 
towns. 

The  precise  use  of  the  steeping  of  the  goods  in 
sulphuric  acid  has  not  been  ascertained ;  though  it  is 
known  to  be  indispensable.  It  is  supposed,  that 
both  linen  and  cotton  contain  a  portion  of  iron,  and 
that  the  acid  removes  this  substance,  which  both 
renders  the  colour  whiter  and  the  cloth  fitter  for  the 
subsequent  processes  of  dyeing  and  calico-printing. 


This^  explanation  is  not  improbable,  though  we  are  Btetdiios 
not  aware  of  any  accurate  experiments,  by  means  ^  »,  j  ^ 
which,  the  preseqce  of  iron  in  the  sulphuric  acid  ^  '  * 
solution,  employed  as  a  souring,  has  been  ascertained* 
But,  probably,  the  great  use  of  the  add  is  to  remove 
or  neutralize  the  alkali,  which,  if  allowed  to  remain 
in  the  cloth,  would  gradually  injure  its  texture. 

We  have  taken  no  notice,  in  the  preceding  article, 
of  a  proposal,  made  a  good  many  years  ago  in  Ire* 
land,  and,  in  support  of  which,  a  pamphlet  was  pub- 
lished by  Mr  Higgins  of  Dublin ;  we  mean  the  sub- 
stitution of  the  bydrogureted  sulphoret  of  lime  for 
the  alkali.  The  reason  of  this  omission  is,  that  we 
are  not  in  possession  of  any  facts  on  the  subject* 
But  we  consider  the  circumstance  of  no  British 
bleacher  having  introdaced  this  substitute  into  his 
work,  as  sufficient  to  entitle  us  to  infer,  that  the  sub- 
stitute would  not  answer  the  purposes  for  which  it 
was  recommended.  Several  objections  to  its  use 
will  readily  present  themselves  to  those  who  consider 
the  subject.  Among  others,  we  may  mention,  that 
if  any  metallic  substance,  as  iron,  were  to  come  in 
contact  with  the  goods  which  are  under  the  in- 
fluence of  bydrogureted  sulphuret  of  lime,  this  last 
substance  would  act  as  a  mordant,  and  fix  the  metsl 
on  the  cloth  ;  from  which  it  could  not  be  again  re- 
moved  without  some  expence,  and  without  the  risk 
of  injuring  the  strength  of  the  substance*         ( J.) 


^^tion.  BLOCKADE,  in  war,  the  shutting  up  of  any 
place  or  port  by  a  naval  or  military  force,  so  as  to 
cut  off  all  communication  with  those  who  are  without 
the  hostile  line. 

There  is,  perhaps,  no  part  of  the  law  of  nations 
which,  in  practice,  presents  so  many  perplexing 
questions,  as  that  which  concerns  the  respective 
rights  of  neutral  and  belligerent  states.  No  definite 
line  of  distinction  has  yet  been  drawn  between  the 
privileges  of  war  and  peace ;  and  the  consequence 
has  been,  that,  in  all  the  wars  which  have  been 
waged  in  Europe,  the  general  tranquillity  of  the 
world  has  been  endangered  by  the  jarring  of  these 
two  different  interests.  It  has  commonly  happened, 
too,  that  all  these  important  questions  have  been 
agitated  during  a  season  of  war,  when  the  passions 
of  the  contending  parties  were  keenly  engaged  in 
the  dispute,*— when  principles  were  already  subvert- 
ed,— and  when  the  minds  of  men,  exasperated  by 
the  glarings  infraction  of  acknowledged  rights,  were 
not  in  a  state  to  agree  on  any  system  of  general 
equity,  by  which  to  regulate  and  reform  the  erring 
policy  of  states.  In  these  circumstances,  many  points 
of  international  law,  which  appear  to  rest  on  the 
most  obvious  principles,  and  which  are  very  clearly 
settled  in  the  writings  of  civilians,  have,  neverthe- 
less, been  the  occasion,  in  practice,  of  no  small  con- 
troversy, and  have  frequently  involved  nations  in  all 
the  miseries  of  protracted  war.  Tins  has  been,  in 
fiome  measure,  manifested  in  the  case  of  the  Rights 
^ Blockade  $  respecting  which,  though  nodiference 
^  opinion  has  ever  prevailed  among  apeculative 


writers,  a  controversy  arose  during  the  late  contests 
in  Europe,  which,  along  with  other  points,  ultimate- 
ly involved  Great  Britain  in  a  war  with  the  neutral 
powers.  We  propose,  in  the  course  of  the  sub- 
sequent observations,  to  state,  Ist^  The  general 
principles  from  which  the  most  anproved  vrriters 
have  deduced  the  rights  of  bloclcade;  and,  Std^ 
To  give  a  short  account  of  the  recent  differences 
whicm  have  taken  place  between  the  neutral  and 
tlie  belligerent  states,  respecting  the  extent  of  those 
rights. 

In  regulating  the  respective  privileges  of  the  neu-  FouidiiiM 
tralandthe  belligerent,  it  has  been  generally  held  ^tiie 
as  a  fundamental  principle,  by  writers  on  the  law  ^^^ 
of  nations,  that  those  rights,  from  the  exercise  of 
which  less  benefit  would  accrue  to  the  one  party 
than  detriment  to  the  other,  should  be  abandoned  ; 
and  in  all  cases  where  the  rights  of  peace  and  the 
rights  of  war  happen  to  come  mto  collision,  the  ap- 
plication of  this  rule  will  decide  which  of  the  two 
parties  must  yield  to  the  convenience  of  the  other. 
Thus  the  neutral  state  is  debarred  from  carrying  on 
any  trade  with  either  of  the  belligerents  in  warlike 
stores.  The  general  right  to  a  free  trade  is  modi- 
fied, in  this  particular  mstance,  by  the  paramount 
rights  of  the  belligerent.  To  refrain,  for  a  time, 
from  trading  with  an  individual  state  in  warlike 
stores,  cai),  at  most,  only  impose  a  trifling  inconve- 
nience on  the  neutral  power,  while  the  continuance 
of  such  a  trade  nught  terminate  in  the  destruction 
of  the  belligerent.  The  detriment  occasioned  to 
the  one  party,  by  the  existence  of  such  a  trade>  is^ 
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Block«d«.^  in  this  manDer,  infinitely  greater  than  the  loss  suifer- 
'  ed  by  the  other  from  its  abandonmebt.  Warlike 
stores,  and  whatever  else  bears  a  direct  reference  to 
war,  are,  accordingly,  proscribed  as  unlawful  articles 
of  trade,  and  made  liable  to  seizure  by  either  of  the 
belligerents.  To  this  inconvenience  the  neutral  is 
exposed,  to  avoid  the  greater  inconvenience  and 
damage  whidi  might  ftdl  on  the  belligerent,  by  the 
licensing  of  such  a  trade.  On  the  other  hand,  the 
neutral  state  enjoys  the  most  unlimited  freedom  of 
trade  in  all  other  articles,  with  either  of  the  powers 
at  war ;  and  though,  by  means  of  this  beneficial  in« 
tercourse,  ^  they  may  be  both  furnished  with  the 
means  of  carrying  on  a  protracted  contest,  this  is  a 
contingent  and  incidental  consequence  of  the  trade, 
which,  in  its  character,  is  substantially  pacific,  and 
which  is  attended  with  such  great  and  immediate 
advantages,  that  they  could  not,  with  any  regard  to 
equity,  be  sacrificed  to  the  remote  convenience  of 
the  belligerent. 

Applying  these  principles  to  a  siege  or  to  a  block- 
ade, it  is  evident,  that  the  belligerent  who  had  an  ex- 
pensive scheme  of  hostile  operations  of  either  kind  in 
dependence,  would  be  far  more  seriously  injured  by  its 
interruption,  than  the  neutral  would  be  benefited  by 
a  free  intercourse  with  the  blockaded  place.  On 
this  ground,  therefore,  a  belligerent  who  has  formed 
a  siege  or  a  blockade,  has  an  indisputable  right  to 
debar  the  neutral  from  all  intercourse  with  those 
who  are  included  within  his  lines ;  and  any  attempt 
to  penetrate  the  blockade  for  the  purposes  of  trade, 
subjects  those  who  attempt  it  to  destruction,  and 
their  properties  to  confiscation.  The  very  exist- 
ence, indeed,  of  a  siege  or  a  blockade,  as  a  lawful 
act  of  hostilityi  implies  the  right  of  enforcing  it  by 
^an  indiscriminate  exclusion  of  all  who  seek  access  to 
the  besieged. 

But  though  this  view  of  the  nature  of  a  blockade, 
tiU^  ^^  ®^  ^®  ^'S^**  attaching  to  it,  is  clearly  laid  down 
rights.  ^7  ^  writers  on  the  law  of  nations,  and  though  it 

has  been  acknowledged,  in  practice,  by  all  civuized 
states,  a  question  has  been  agitated  in  the  late  wars  ' 
of  Europe,  between  the  neutral  and  the  belligerent 
powers,  as  to  the  degree  of  restraint  necessary  to 
constitute  a  blockade,  and,  of  course,  to  entitle  the 
blockading  party  to  all  the  rights  consequent  upon 
this  scheme  of  operations;  and  it  is  this  dbpute 
which  was,  in  a  great  measure,  the  occasion  of  a 
general  war  with  the  neutral  powers. 

The  unexampled  success  which  attended  the  na- 
val operations  of  Great  Britain,  during  her  late  wars 
witii  France,  naturally  suggested  to  her  rulers  the 
possibility  of  extending  this  species  of  annoyance, 
and  of  converting  the  aD-powerful  navy  which  they 
possessed,  into  an  instrument  of  active  hostility. 
With  this  view,  in  place  of  confining  its  eflPorts  to 
the  mere  watching  of  the  enemy's  already  ruined 
trade,  it  was  resolved  to  give  greater  scope  to  such 
an  immense  engine  of  maritime  power,  by  placing 
tmder  blockade  the  enemy's  ports, — the  mouths  of 
navigable  rivers, — and  even  extensive  tracts  of  his 
coast.  Proclamations  to  this  effect  were,  accord- 
ingly, issued, — the  neutral  trader  was  duly  warned 
o^  and  prohibited,  under  the  peril  of  detentiooi  fir om 
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all  intercourse  with  the  interdicted  coast.  But  the  Bkwkade. 
legality  of  these  blockades  by  proclamation  being 
disputed,  both  by  the  neutral  powers  and  by  the 
enemy,  their  execution  was  resisted  by  a  counter- 
decree,  which,  on  the  plea  of  retaliation,  placed  un- 
der blockade  the  whole  island  of  Great  Britain,  and 
subjected  all  neutral  vessels  to  detention  and  cap- 
ture, which  should  have  been  found  touching  at  any 
of  its  ports.  On  the  same  plea  of  retaliation,  seve- 
ral decrees,  or  Orders  in  Council,  were  issued  by 
Britain,  ordaining,  that  no  neutral  vessel  should 
have  any  intercourse  with  France. and  her  depend- 
encies, except  such  vessel  should  first  touch  at  a 
British  port,  where,  in  some  cases,  the  cargo  was  to 
be  landed,  and  was  to  pay  certain  duties  to  the  Bri- 
tish government.  From  this  period  the  maxims 
of  equity,  and  the  rules  of  international  law,  were 
set  aside,  and  the  ocean  became  a  scene  of  proscrip- 
tion and  pillage.  All  this  anarchy  originating  in  a 
disaffreement  respecting  the  nature  and  extent  of  a 
blockade  or  siege,  it  becomes  of  importance  to  settle 
this  important  question. 

The  object  of  a  blockade  is  to  reduce  the  inhabi-  priaciples 
tants  of  the  blockaded  town  to  such  straits,  that  they  accordtog 
shall  be  forced  to  surrender  to  the  discretion  of  their  |®  ^''*^\|- 
enemies  in  order  to  preserve  their  lives ;  and  the  le-  ^J^i  7o  bt 
gality  of  every  blockade,  except  with  a  view  to  cap-  exercised, 
ture,  has  been  questioned.    But  without  entering  in- 
to this  question,  it  seems  obvious,  that,  in  order  to 
constitute  the  blockade  of  a  town,  either  with  a 
view  to  capture,  or  to  temporary  annoyance,  the 
line  by  which  it  is  surrounded  should  be  so  com- 
plete, as  entirely  to  obstruct  all  access  into  the 
place.     When  a  place  is  blockaded,  with  a  view  to 
capture,  the  task  of  maintaining  a  real  blockade  may 
be  safely  left  to  the  blockading  party.     But  when  a 
port  is  blockaded,  witli  a  view  to  mere  maritime  an- 
noyance, the  case  is  widely  different;  because,  in- 
these  circumstances,  the  belligerent  will  equally  at- 
tain his  end  by  ^maintaining  the  mere  show  of  a 
blockade,  while  he  is  in  possession  of  all  its  substan- 
.  tial  rights.     He  may,  to  save  himself  expcnce  and 
trouble,  relax  the  blockade  of  his  enemy's  ports, 
while  he  enforces  the  exclusion  of  all  neutrals,  as 
rigorously  as  if  he  were  maintaining  an  effectual 
blockade :  and,  in  this  case,  his  proclamations,  while 
they  are  issued  ostensibly  for  the  blockade  of  the 
enemies'  ports,  would,  in  reality,  amount  to  edicts  for 
the  suppression  of  the  neutral  trade.    The  urgent, 
immediate  and  obvious  interests  of  the  neutral  would 
here  be  sacrificed  to  the  remote,  and  in  many  cases^ 
imaginary,   convenience    of  the    belligerenL     Tha 
edict  might  be  issued  for  the  blockade  of  the  ene- 
mies' ports,  or  for  extei>sive  tracts  of  his^  coast,  round 
which  no  hostile  line  can  ever  be  drawn  so  as  to  con- 
stitute a  real  blockade,  and  the  whole  trade  of  the 
neutral,  with  those  interdicted  parts  of  the  enemies 
territory,  must  be  immediately  given  up  at  the  arU- 
trary  mandate  of  one  of  the  belligerents.     The  neu- 
tral trade, — in  place  of  being  carried  on  as  a  matter  of 
right, — in  place  of  being  regarded  as  a  common  bene- 
fit to  the  civilized  world,  and  on  tliis  account  to  be 
cherished  and  encouraged,  would,  under  such  a  sys- 
tem be  looked  upon  in  the  light  of  a  tolerated  avil^ 
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Blockade  existing  only  by  the  sufferance  of  those  who  im^in- 


ed  they  had  an  interest  in  obstructing  and  in  crush- 
ing it.  The  law  of  nations  is  not  a  partial  system, 
modelled  to  suit  the  convenience  of  one  party.  It 
is  a  system  of  general  equity,  and  its  edicts  are 
founded  on  a  comprehensive  view  of  what  is  for  the 
common  advantage  of  all.  In  this  view,  then,  the 
consequences  to  the  neutral  of  those  extensive  and 
nominal  blockades  are  sufficient  to  constitute  them 
illegal.  The  damage  to  the  neutral  is  infinitely 
greater  than  the  benefit  to  the  belligerent.  The 
rights  of  blockade,  and  the  limitation  of  those  rights, 
must  stand  upon  the  same  principle  of  justice  and  of 
public  law  ;  and  their  extension  beyond  this  equitable 
principle,  must  terminate  in  universal  confusion  and 
anarchy. 

In  opposition  to  those  arguments  in  favour  of  the 
neutral  powers,  it  has  been  urged,  that  the  new  system 
of  naval  annoyance,  introduced  by  Great  Britain  in 
1806iwas  legal  according  to  the  strictest  construction 
of  the  law  of  blockade,  because  the  proclamations  for 
interrupting  all  intercourse  between  the  different  parts 
of  the  French  coast,  were  not  issued  until  it  was  ascer- 
tained, by  the  most  particular  inquiries,  that  Great 
Britain  possessed  an  effectual  naval  force  to  blockade 
the  enemy's  coast  from  Brest  harbour  to  the  mouth 
of  the  Elbe.  It  is  solely  upon  this  principle  that  the 
ministers  of  this  country  maintained  the  leg^ity  of 
those  blockades,  and  any  breach  in  the  line  of 
blockade,  thev  admitted,  would 'be  sufficient  to  con- 
stitute them  illegal.  Such,  then,  is  the  present  state 
of  this  important  controversy,  which  seems  to  resolve 
itself  into  a  mere  question  of  fact,  naisely,  whether 
the  blockading  power  has  actually  carried  into  effect 
the  blockade,  of  which  notice  by  proclamation  has 
been  given  to  the  neutral  powers. 

At  the  conclusion  of  the  last  treaty  between 
Great  Britain  and  America,  no  settlement  took  place 
of  those  disputed  questions.  The  main  war  between 
the  European  belligerents,  out  of  which  the  American 
dispute  had  incidentally  sprung,  being  at  an  end,  the 
controversy  respecting  rights,  which  could  only  be 
exercised  in  a  state  of  war,  had  lost  all  practical  im- 
portance. It  had  become  a  mere  question  of  abstract 
right,  the  decision  of  which  was  wisely  adjourned  by 
the  powers  at  war,  and  not  suffered  to  clog  the  great 
work  of  a  general  peace.  It  is  likely,  however,  that 
,on  the  breaking  out  of  finy  new  war,  this  and  other 
questions  of  a  like  nature  would  recur  ;  and  on  this 
account  it  might  be  of  importance  to  the  future 
peace  of  the  world,  if,  in  the  present  interval  of  uni- 
versal peace,  while  men's  passions  are  at  rest,  these 
questions  could  be  settled  according  to  some  ac- 
knowledged rule  of  equity  or  policy,  and  not  left,  in 
the  case  of  another  war,  to  tlie  rude  arbitration  of 
force.  (o.) 

BLOCH  (Mark  Eleazar),  an  Ichthyologist 
and  Helminthologist,  born  at  Anspach,  about  the 
year  1730.  He  was  of  the  .Jewish  nation,  and  his 
parents  being  indigent,  his  early  education  was  much 
neglected ;  but,  having  entered  into  the  employment 
of  a  surgeon  at  Hamburgh,  he  supplied  the  deficien- 
cy by  his  own  exertions,  and  made  great  progress  in 
the  study  of  anatomy,  as  well  as  in  the  other  de- 
partments of  the  medical  sciences.    He  established 
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himself  as  a  physician  at  Berlin,  and  found  means  to 
collect  there  a  valuable  museum  of  the  subjects  o 
all  the  three  kingdoms  of  nature,  as  well  as  an  ex- 
tensive library ;  and  these  objects  often  attracted  to 
his  house '  an  assemblage  of  the  most  accomplish- 
ed naturalists  of  his  age  and  country. 

He  applied  himself,  however,  more  particularly  to 
those  parts  of  natural  history  which  are  the  most 
connected  with  the  practice  of  physic :  and,  on  oc- 
casion of  a  prize  question  of  the  Academy  of  Copen- 
hagen, he  entered  into  a  very  elaborate  examination 
of  the  different  species  of  worms,  which  are  found  in 
the  bodies  of  other  animals.  In  his  Essay  on  this 
subject,  to  which  the  prize  was  adjudged,  he  main- 
tains, that  the  parasitical  species  are  only  found 
within  the  animal  body ;  and  since  they  often  occur 
'in  the  foetus,  and  in  cavities  which  are  completely 
inclosed,  he  infers  that  they  must  be  generated  in 
some  unknown  way,  and  not  taken  in  with  the  food 
in  the  form  of  eggs.  Foi:  the  general  remedy  in 
cases  of  worms  in  the  intestinal  canal,  he  recom- 
mends large  draughts  of  cold  water,  followed  by  ca- 
thartics. He  has  added  to  his  Essay  a  complete 
classification  and  description  of  all  the  species  of  in- 
testinal worms,  accompanied  by  figures. 

M.  Bloch  also  published  a  variety  of  papers  on 
different  subjects  of  natural  history,  and  of  compa- 
rative ao atomy  ^d  physiology,  in  the  Collections  of 
the  various  Academies  of  Germany,  Holland,  and 
Russia,  particularly  in  that  of  the  Friendly  Society 
of  Naturalists  at  Berlin.  But  his  great  work  was  his 
Ichthyology,  which  occupied  the  labour  of  a  consi- 
derable portion  of  his  life.  His  attention  was  first 
directed  to  the  subject  by  receiving  a  present  of  a 
species  of  salmon,  which  he  <;ould  not  find  described 
in  the  Linns^an  System  of  Nature ;  and  he  discover- 
ed a  number  of  similar  omissions  in  Artedi,  and  in' 
all  former  ichthyologists.  He  undertook  to  collect 
into  one  work  every  thing  that  was  known  respect- 
ing the  natural  history  of  fishes,  and  to  give  figures 
of^ll  the  species;  and  he  passed  several  summers  by 
the  sea  side,  and  among  fishermen  and  their  nets, 
comparing  the  descriptions  of  authors  with  nature, 
and  taking  bold  sketches  of  the  most  interesting 
subjects,  not  uncommonly  on  board  of  the  veiy 
boats  which  furnished  them.  His  publication  was 
encouraged  by  a  large  subscription,  and  it  passed 
rapidly  through  five  editions  in  German  and  in 
French.  He  made  little  or  no  alteration  in  the  sys* 
tematical  arrangement  of  Artedi  and  Linn^,  although 
he  was  disposed  to  introduce  some  modifications 
into  the  classification,  depending  on  the  structure  of 
the  gills,  especially  on  the  presence  or  absence  of  a 
fifth  gill,  without  a  bony  arch ;  a  character  which 
affords  some  useful  subdivisions  of  several  genera.  To 
the  number  of  genera  before  established,  he  found  it 
necessary  to  add  19  new  ones;  and  he  described 
176  new  species,  many  of  them  inhabitants  of  the 
remotest  pfirts  of  the  ocean ;  and  by  the  brilliancy 
of  their  colours,  or  the  singularity  of  their  forms,  as 
much  objects  of  popular  admiration  as  of  scientific 
curiosity. 

In  1797)  he  paid  a  visit  to  Paris,  where  he  was 
secure  of  finding  a  variety  of  collections  of  such 
subjects  of  natural  history  as  had  been  inaccessible 
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Dfock  t6  him  on  the  shores  of  the  Baltic ;  and  he  returned 
Ulock-M  ^  Berlin  by  way  of  Holland.  His  health,  which 
cbincry. '  ^^  hitherto  been  unimpaired,  began  now  to  decline. 
He  went  to  Carlsbad  for  its  recovery,  but  his  consti« 
tutipn  was  exhausted,  and  he  died  there  the  6th  of 
August  1799-  {Coquebert  in  Rapport  de la  SocihS 
Phuomathique^  Vol.  IV.  8vo,  Par.  1800.)        s.  x. 

BLOCK,  an  instrument  or  machine  of  wood, 
chiefly  employed  in  the  rigging  and  other  parts  of  a 
ship,  by  means  of  which  a  facility  is  gi¥en  to  the 
hoisting  up  or  lowering  down  the  masts,  yards,  and 
sails,  or  to  the  moving  of  any  great  weight,  as  guns, 
anchors,  bales,  casks,  &c  It  is,  in  fiu^t,  a  modifica- 
tion of  the  puUey,  and  the  names  may  almost  be 
considered  as  synonymous. 

There  is  nothing  in  the  appearance  of  a  block 
which,  to  an  unpractised  eye,  would  seem  to  re- 
quire any  stretch  of  mental  mgenmty  or  of  manual 
dexterity  to  manufacture.  It  is  a  machine  apparent^ 
ly  so  rude  in  its  structure^  and  so  simple  in  its  con- 
trivance, that  the  name  was  probably  given  to  it 
from  its  general  resemblance  to  a  loff  of  wood,  as  is 
obviously  the  case  with  a  butcher's  blocks  a  barber's 
blacky  the  bU)ck  of  the  executioner,  &c.  Of  the  two 
constituent  parts  of  a  ship's  block,  the  external  shell 
and  the  internal  sheave^  every  carpenter  might  make 
the  one,  and  every  turner  the  other ;  and  yet,  when 
blocks  were  made  by  the  hand,  it  seldom  happened 
that  the  several  parts  were  adjusted  to  each  other 
with  sufficient  accuracy,  or  that  a  strict  uniformity 
was  observed  in  the  various  sorts  and  sizes,  without 
which  they  cannot  be  expected  to  work  with  that 
degree  of  ease  and  truth,  which  is  so  desirable,  and 
even  necessary  in  the  important  office  they  are  de- 
signed to  fulfil,  in  the  riggmg  and  other  parts  of  a  ship. 

BLOCK-MACHINERY.  To  acquire  a  greater 
degree  of  accuracy  and  uniformity,  as  well  as  celeri- 
ty in  the  making  of  blocks,  Mr  Walter  Taylor  of 
Southampton  took  out  a  patent  in  the  year  1781,  to 
secure  to  himself  the  benefit  of  some  improvement 
he  had  made  in  the  construction  of  the  sheaves ;  he 
also  shaped  the  shells,  cut  the  timber,  &c.  by  machi-> 
nery,  which  was  put  in  motion  by  water  on  the  river 
Itchin,  near  Southampton,  where  he  carried  on  so 
extensive  a  manufactory  of  blocks,  as  to  be  able  to 
contract  with  the  Commissioners  of  the  Navy  for 
nearly  the  whole  supply  of  blocks  and  blockoiakers' 
wares  required  for  the  use  of  the  royal  naVy.    - 

Mr  Dunsterville  oi  Plymouth  bad  also  a  set  of 
machines  for  making  the  principal  parts  of  blocks, 
which  was  wrought  by  horses  ;  his  manufacture,  how- 
ever, of  this  article  was  not  carried  to  any  great  ex- 
tent ;  but  the  blocks  made  by  this  machinery,  as  well 
as  those  by  Mr  Taylor's,  were  said  to  be  of  a  superior 

Duality  to  those  constructed  by  hand,  though  still 
eficient  in  many  respects. 
No  objection,  however,  would  probably  have  been 
made  to  the  quality  of  the  blocks  furnished  by  Mr 
Taylor,  and  used  in  the  navy.  It  would  rather  ap- 
pear that  the  enormous  quantity  consumed  in  the 
course  of  a  long  protracted  war  first  called  the  at- 
tention of  the  Admiralty  or  Navy  Board  to  the  pos- 
sibility of  some  reduction  being  made  in  the  cxpenct* 
of  so  indispensable  and  important  an  article  in  the 
naval  service ;  and  that  it  was  not  prudent  to  de- 
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pend  entirely  on  a  smgle  contractor,  whom  accident  Block-Mi- 
or  misfortune  might  disable  from  fulfilling  his  con-    ^'^n^^y- 
tract :   A  fire  might  destroy  his  wood-mills,  in  which 
case  it  w«uld  have  been  difficult  to  procure,  in  all 
England,  an  adec^uate  supply  of  blocks  for  the  navy. 

On  these  considerations,  it  seems  to  have  been 
the  intention  of  government  to  introduce,  among 
other  improvements  then  carrying  on  in  Portsmouth 
Dock- Yard,  a  set  of  machines  for  making  blocks,  at 
the  new  wood-mills  erected  in  that  yard  in  1801. 
About  this  time,  the  improvements  which  had  been 
introduced  into  private  concerns  were  gradually 
finding  their  way  into  the  great  public  establish- 
ments of  the  country.  Still,  however,  an  old  maxim 
■seemed  to  prevail,  that  government  ought  not  to  be 
its  own  manufacturer.  This  maxim,  though  perhaps 
generally  just  in  political  economy,  is,  we  conceive, 
neither  just  nor  wise  when  applied  to  those  articles 
which  are  of  the  first  necessity  in  the  King  s  navy. 
Indeed,  where  the  safety  of  %o  many  thousand  lives 
depends  wholly,  as  is  sometimes  the  case,  on  the 
strength  of  materials  and  goodness  of  ^workmanship, 
it  is  most. desirable  that  the  whole  ship,  and  every 
part  thereof,  from  the  pin  of  a  sheave  to  the  sheet 
anchor,  should  be  manufactured  under  the  immedi- 
ate superintendence  of  respectable  officers  in  t^e 
King's  service. 

About  this  time,  too,  Mr  Brunell,  an  ingenious 
mechanist  from  America,  had  completed  a  working 
model  of  certain  machines  for  constructing,  by  an 
improved  method,  the  shells  and  sheaves  of  blocks. 
This  model  was  submitted  to  the  inspection  of  the 
Lords  Commissioners  of  the  Admir^ty,  and  by  them 
referred  to  General  Bentham,  the  Inspector-General 
of  Naval  Works,  who  represented  that,  as  the 
making  of  blocks  was  one  of  the  purposes  for  which 
a  part  of  the  force  of  the  steam-engine,  erecting  at 
the  wood-mills,  was  intended  to  be  applied,,  he  did  not 
hesitate  to  recommend  the  new  machine,  as  an  in- 
vention which  would  enable  the  government  to  con- 
struct its  own  blocks  with  a  greater  degree  of  cele- 
rity and  exactness  than  those  which  were  tlien  in 
use  ;  and  that  it  appeared  to  be  well  suited  for  ma- 
nufacturing blocks  of  every  description  and  size, 
with  a  degree  of  accuracy,  umformity,  and  cheap- 
ness, far  beyond  any  of  the  methods  hitherto  prac- 
tised. The  adoption  of  Mr  Brunell's  machinery  was 
the  consequence  of  this  opinion. 

The  advantages to*J[)e expected  from  blocks  so  made 
were  stated  by  Mr  Brunell  to  consist,  first,  in  bring- 
ing the  shape  of  the  outside  of  the  ^shell  to  certain  < 
determined  dimensions,  so  that  those  of  the  same 
size  should  actually  be  so,  and  not  differ  from  one 
another,  either  in  the  proportion  of  the  mortices,  or 
in  the  shape  and  dimensions  of  the  outside.  Second- 
ly, in  adding  strength  where  it  was  wanted,,  by 
making  the  head  and  bottom  more  substantial,  and 
less  liable  to  split ;  and,  thirdly,  in  leaving  the  wood 
between  the  two  mortices  thicker,  so  as  to  admit  a 
sufficient  bearing  for  the  pins ;  all  of  which  would 
be  accomplished  without  requiring  any  dexterity  on 
the  part  of  the  workman,  but  entirely  by  the  opera- 
tion of  the  machinery.  The  uniformity  and  exact- 
ness with  which  they  were  to  be  made,  would  be  at- 
tended with  another  important  advantage  to  the 
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Block-Ma-  public — the  difficulty  of  couuterfbitlng  Ifiera  would 
^j^^jy*  ^  act  as  a  precaution  against  embezzlement.  Aiiother 
very  considerable  advantage  would  be  derived  from 
the  employment  of  much  waste  wood  in  the  dock- 
yard, usually  sold  for  liftie  or  nothing,  for  firewood 
and  other  purposes. 

The  sheaves  or  shivers  would,  by  this  new  ma*- 
chinery,  be  made  so  mathematically  true,  and  so  ex- 
act to  each  other  in  their  thickness  nnd  diameters, 
that  every  sheave  of  any  particular  size  would  equally 
fit  any  shell  of  the  size  for  which  it  was  intended ; 
atid  the'  inconvenience  to  which  ordinary  blocks  are 
liable  from  the  friction  of  the  ropes  against  one  or 
alternately  both  of  the  sides  of  the  mortices,  yi^  in- 
tended to  be  removed,  by  placing  a  sheet  of  metal 
on  the  upper  part  of  the  mortice,  bent  to  the  pro- 
per shape  by  an  engine  adapted  for  the  purpose* 
Brunell  also  proposed  a  new  form  for  the  clae-line 
and  due'garnet  blocks  so  as  to  secure  the  sails  from 
splitting,  by  preventing  the  points  of  the  sails  getting 
into  the  bJockSy  which  has  since  been  adopted  and 
greatly  approved  of  in  the  navy* 

In  the  sheaves,  instead  of  the  double  coak  or  cogue 
inserted  in  two  halves,  he  substituted  a  mixed  metal 
coak  of  a  new  and  particular  form,  which  will  be  de-  * 
scribed  hereafter,  of  increased  strength  and  durabi- 
lity. This  coak  was  to  be  cast  with  a  precision  in 
moulds,  and  fitted  by  an  engine  with  the  greatest 
nicety;  the  pins  or  axes  of  the  sheaves  to  be  of 
wrought  iron,  caie-hardened  and  coated  with  tin, 
which  would  preserve  the  hron  from  rust  in  the  parts 
which  are  not  kept  free  from  it  by  friction ;  as  it 
has  been  found  by  experience  that,  however  tight 
the  pin  be  forced  into  the  shells,  the  water  will  in- 
sinuate itself  and  corrode  the  pin ;  when  this  is  the 
case,  the  rust  soon  extends  itself  to  the  parts  on 
which  the  sheave  turns,  and  renders  it  unfit  for 
use* 

From  the  machines  that  were  already  completed 
for  manufacturing  blocks  of  certain  dimensions,  Mr 
Brunell  was  enabled  to  make  a  calculation  of  the 
€aving  as  to  the  first  cost  compared  with  the  contract 
prices,  which  would  be  efiected  by  the  adoption  of 
his  invention.     It  was  as  uuder : 

Blocks  qfS  inch*  12  inch.  l6  inch.  21  inch.  ^ 
••     d.      8.      da       •«      d<       s. .   d. 
BrunelFs  prices,       1     8|4     5       811^18 

Contract  prices^       2     s|    6  11^  13     6     27 


Saving  in  fins t  cost,  0    6^    2    6^      4    6^     8  lOf 

These  savings,  if  realized  to  the  full  extent,  were 
probably  not  more  important  than  the  increased 
strength,^  durability,  and  facility  of  working,  which 
have  been  gained  by  the  adoption  of  the  block-ma- 
chinery. 

Those  parts  of  the  machinery  which  Brunell 
had  completed  in  London,  under  his  patent,  were 
transferred  to  Portsmouth,  and,  in  the  course  of  the 
year  1804,  were  in  operation,'  but  the  increased 
number  of  machines,  the  improvements  that  suggest- 
ed themselves  to  the  ingenrous  inventor,  the  appli- 
cation of  other  machines  for  makine  dead-eyes, 
trucks,  and  all  manner  of  block-maker  s  wares,  be- 
sides circular  and  upright  saws,  latlies,  engines  for 


turning  pins,  rivettrog,  pcdishing,  ^c*  exercised  his  Btork  Mi. 
tfkill  and  ingenuity  till  the  year  1808^  when  he  con-  ^'''"^'>' 
sidered  the  whole  system  to  be  coinplete  in  every  ^"^*''''^ 
part,  and  incapable,  so  far  as  he  could  judge,  of 
forfher  improvemenV.  From  that  tkne  to  the  pre- 
sent, the  block-machinery  has  been  in  full  and  con- 
stant employment,  without  requiring  the  least  alter- 
ation, and  very  little  repair,  beyond  the  unavoidable 
tear  and  wear  of  engines  that  are  kept  in  almost 
constant  motion  ;  and,  which  is  still  more  extraordi- 
nary, without  requiring  the  aid  of  the  inventor, 
though  attended  only  by  a  few  common  workmen 
or  labourers;  but  they  are  superintended  by  Mr 
Burr,  the  master  of  the  wood-mills,  who  is  consider- 
ed as  an  able  and  ingenious  machinist.  The  quan- 
tity of  blocks  of  every  description,  manufactured  by 
the  machinery  in  Portsmouth  wood-mills,  is  more 
than  sufficient  fi)r  the  consumption  of  the  whole  navy 
and  the  Board  of  Ordnance,  and  if  pushed  to  the 
utmost  extent  of  the  works,  would  s^so  have  been 
sufficient  to  supply  a  great  part  of  the  shipping  em- 
ployed in  the  transport  service. 

It  may  be  a  matter  of  some  curiosity  to  know  the 
results  of  this  system  of  machinery.     It  is  put  in 
motion  by  a  steam-engine  of  thirty-two  horses'  power, 
which,  however,  is  applied  to  a  great  variety  of  other 
purposes  at  the  same  time,  wholly  independent   of 
the  block-machinery*     It  has  been  found  by  cal- 
culation, that  four  men  with  the  machinery,  ao  it 
now  stands,  can  complete  the  shells  of  as  many 
blocks  as  fifYy  men  could  do  by  the  old  method ; 
and  that  six  men  will  fbmish  as  many  sheaves  as  be- 
fore required  sixty ;  and  that  these  ten  men,  in  dis- 
placing the  labour  of  one  hundred  and  ten  men,  can 
with  ease  finish  in  one  year  from  130,000  to  140,000 
blocks' of  different  sorts  and  sizes,  the  total  value  of 
which  cannot  be  less  than  L.  50,000;  and  this  is 
stated  to  be  the  average  number  which  has  annnallj 
been  made  from  ^e  year  1808,  to  the  conclusion  oi 
the  war*    This  number  is  found  to  be  fully  suffi- 
cient for  supplying  the  wear  and  tear  of  blocks,  not 
only  in  the  naval,  but  also  in  the  ordnance  depart- 
ment.    The  consumption,  however,  must  depend  on 
other  circumstances  besides  the  number  of  ships  in 
commission,  and  will  be'greater  or  less  according  as 
ships  have  been  employed  on  severe  or  easy  service, 
in  a  good  or  bad  climate,  in  fine  or  rough  weather, 
&c.     Nor  will  the  number  here  stated  appear  to  be 
enormous,  when  it  is  considered  what  a  multitude  of 
blocks  are  required  for  a  thousand  sail  of  ships, 
which,  at  one  period  of  the  war,  were  in  commission 
at  the  same  time.     A  ship  of  74  guns,  for  instance, 
requires  the  following  blocks  for  her  equipment : 

Ko. 
Single  blocks  from  5  to  20  inches,  -  622 

Double  ditto  from  7  to  26  ditto,  -  130 

Various  other  blocks  generally  large,  and  se- 1 
veral  of  them  treble,  j 

For  each  of  the  74  guns,  6  blocks,  -  444 

Total,      •  1270 

Besides  dead-eyes,  hearts,  parrels,  and  put-1      g^ 
tock-plates,  all  manufactured  at  the  mills,  J 

Of  all  kinds  in  a  74  gun  ship,     1450 
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The  avemi^  wmket  of  riiipt  cf  iha  line  in  oenif 
mission,  apfkeacs  <•  hanie  been  Abovt  1^;  ttuwe 
would  require  liS^OOO^  <iN[)d  alloving  the  nenMiaiag 
900  ships  and  vessels  to  oeqiiwe  ovij  twice  lUs 
number,  there  wouki  be  wanted  Sor  the  first  €quip<- 
menc  of  tiie  1000  ships  of  war,  429*000  blocks* 
which,  at  the  ordinary  rate  of  making  them  at  the 
mills,  would  require  tbree  years  in  completing. 

The  difiVsrent  sorts  and  sizes  of  blocks  used  in  the 
n4vy  exceed  two  hundred^  and  they  vary  from  foiar 
to  twenty-eight  inches  in  length.  Those  above  eigh« 
teen  inches  are  more  sparingly  used,  and  the  shells 
of  the  largest  kinds  are  made  in  parts,  and  fitted  to- 
gether by  band. 

To  the  cpnipletion  of  this  ingenious  machinery, 
Brunei  1  gave  his  whole  attention  irom  the  month  of 
September  1802  to  June  1808,  during  which  time 
he  received  no  other  compensation  be3rond  the  daily 
allowance  of  one  guinea ;  but  as  it  was  now  in  full 
operation,  and  ascertained  to  be  capable  of  making 
a  sufficient  number  of  blocks  for  the  whole  naval  and 
ordnance  departments,  it  became  a  question  in  what 
manner  the  author  of  the  invention  should  bo  re- 
warded. It  was  suggested  by  General  Bentham,  and 
agreed  to  by  Brunell,  that  the  savings  of  one  year, 
Bs  compared  with  the  contract  prices,  would  be  a  fair 
and  not  an  unreasonable  remunemtion  for  the  time, 
labour,  and  ingenuity,  bestowed  on  these  extraordi- 
nary machines.  It  was  no  easy  matter,  however,  to 
ascertain  with  precision  what  the  actual  savings 
amounted  to. 

Mr  Brunell,  by  estimate,  made  tliem 

amount  to  -  L.21,174    0     0 

Mr  Rogers,  clerk  to  General  Ben- 
tham, by  estimate  -  12,742     0    0 

Generd  Bentham,  afler  going  into  every  possible 
details  of  expence  with  the  utmost  minuteness  that 
could  be  expected  in  a  private  manufacturing  con- 
cern, calculated  them  at  -  L.  1 6,621  0  0 
Add  six  years*  allowance  at  a  gui- 
nea a-day,  about  -  2,400  0  0 
For  the  working-model            -  1,000     0    0 

Total  amount  received  by  Bnmell, 

about  -  -  L.  20,000    0    0 

Supposing,  therefore,  the  whole  cost  of  the  build- 
ings, steam-engine,  machinery,  interest  of  money. 
Sec,  to  amount  (which  we  understand  to  be  about  the 
mark)  to  L.  58,000,  and  the  net  compensation  for 
profits  to  about  L.  18,000,  the  whole  expence  of  the 
concern  was  completely  cleaned  in  four  years.  The 
savings  of  L.  18,000  on  one  year's  manuifactured  ar- 
ticles of  the  value  of  L.  50,000,  amounts  to  some- 
what more  than  Brunell  had  originally  made  it  by 
computation. 

It  would  occupy  too  much  space  to  enter  into  a 
minute  description,  and  require  more  time  than  we 
can  spare,  to  prepare  engravings  in  detail  of  the  va- 
rious complicated  systems  of  machinery  that  are  em- 
ployed for  the  completion  of  a  block ;  and,  after  all, 
they  would Bfford  but  little  use  or  instruction,  except- 
ing perhaps  to  a  professed  machuiiBt ;  and  perspec- 
tive views  of  the  several  systems  W4>ttld  tend  rather 
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40  mUetA  «r  ixmrmti,  than  4o  iutma  ^  gaiwal  ^Pf^;**^ 
«<eader.  But  m  w&ty  body  who  happens  to  inspect  ^  ^^ 
Perltmoutb  dock-yard,  makes  a  point  of  visiting  the 
Uodc-machmery,  we  think  it  may  be  of  some  use, 
in  conveying  a  general  idea  of  the  most  striking 
parts  of  the  machinery,  by  following  the  process  of 
making  a  block  from  the  roi;^  unsided  tree>  till  the 
last  finish  is  gvven  to  it. 

We  have  stated,  that  the  original  intention  of  the 
building  was  that  of  a  wood-null,  in  whiph  all  man- 
ner of  sawing,  turning,  boring,  rabbetting,  &^c.  was- 
te be  performed,  and  that  the  block-machinery  was 
superadded  to  the  first  design,  jvith  which,  howeverr 
it  has  interfered  so  litde,  that,  in  addition  to  the  im- 
mense number  of  blocks  manufactured  at  the  mill,, 
upwards  of  a  hundred  different  articles  of  wood  worfc 
ace  made  by  other  machinery«-put  in  motion  by  the 
same  steam-engine,  from  the  boring  of  a  pump  of 
forty  feet  in  length,  ts  tlie  turning  of  a  button  for 
the  knob  or  handle  of  a  drawer.  (See  Dock-yard,. 
Portsmouth.)  Lest,  however,  the  engine,  with 
such  a  variety  of  work,  might  be  Overloaded,  a  se- 
cond engine  has  been  added,  to  assist,  if  found  ne- 
cessary, or  to  substitute  in  the  event  of  accident 
happening  to  the  other.  Among  tlie  many  ingeni- 
ous machines  belonging  to  the  wood-mills,  exclusive 
of  those  for  making  blocks,  one  of  very  great  effect,, 
and,  at  the  same  time,  great  simplicity,  is  a  circular 
fiaw  for  cutting  rabbets  in  the  edges  of  deal  planks, 
invented  by  Mr  Burr,  the  superintending  master  of 
the  wood-mills. 

The  whole  of  the  machinery  in  these  mills  is  put 
in  motion  by  straps  passing  over  drum-heads,  bf 
which  the  several  movements,  numerous  as  they  are, 
arc  carried  on  wiUiout  the  least  noise ;  and  all  the 
engine-work,  and  every  part  of  the  machinery,  are 
so  truly  made,  jand  ^  firmly  put  together,  and  wonk 
with  such  accuracy  in  all  their  motions,  that,  though 
the  spectator  is  surrounded  on  all  sides  with  move- 
ments in  every  possible  direction,  and  some  most  ra- 
pid and  violent,  the  only  noise  that  disturbs  him  arises 
from  the  cutting,  boring,  turning,  polishing,  and  other 
instruments  which  are  actually  in  contact  with  the 
work  that  is  under  execution,  and  none  of  it  from 
the  working  of  the  machinery.  All  the  iron  work* 
of  which  it  is  chiefly  composed,  was  made  by 
Mawdsiey ;  and  there  is  but  another  workman,  p^- 
haps,  in  the  United  Kingdom,  who  could  have  finish- 
ed the  engines  in  a  r.ianner  so  worthy  of  the  inven« 
tion. 

The  first  wing  of  the  building  is  chiefly "occupiecl 
by  npright  and  circular  saws,  used  for  a  variety  of  pur- 
poses not  immediately  connected  with  the  making  of 
blocks.  The  only  operation  for  this  department  is  that 
of  converting  the  rough  timber,  which  is  generally 
elm  or  ash,  most  commonly  the  former,  into  its  proper 
scantling ;  that  is  to  say,  squaring  it  by  the  upright 
or  straight-cutting  saw,  and  then,  hfk  circular  saw, 
cross-cutting  it  into  a  certain  number  of  parallelo- 
pipedons,  whose  lengths  may  bear  the  required  pro>- 
portion  to  the  thickness  of  the  log.  Some  of  these 
pieces  are  again  cut  longitudinally,*  according  to  the 
thickness  that  may  be  required  for  the  shell  of  the 
block,  especially  those  for  single  and  double  blocks, 
which  of  cpurse  are  thinner  than  three  and  four- 
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BIock-Ma-  fold  blocks.  Thw  operation  is  performed  by  what  is 
chinery.  cjjied  a  ripping-saw.  The  logs  thus  cut  out  are  then 
taken  into  the  second  wing  of  the  wood-mills,  where 
the  machinery  peculiar  for  the  construction  of  blocks 
is  erected;  and  here  the  first  process  may  be  said  to 
commence  in  making  the  Shell. 

This  operation  is  performed  by  the  Boring-Mo" 
chincy  which,  by  means  of  a  centre  bit  applied  to  the 
middle  of  the  shell,  bores  a  hole  for  the  centre  pin 
of  the  sheave,  while  another  bores  one,  two,  or  three 
holes,  at  right  angles  to  the  direction  of  the  first,  to 
admit  the  first  stroke  of  the  chisel,  and,  at  the  same 
time,  to  serve  for  the  head  of  the  mortice  or  mor. 
tic^,  according  as  the  intended  block  is  to  con- 
tain one,  two,  or  three  sheaves.  When  thus  bored, 
the  log  is  carried  from  hence  to  the 

Morticing^ Machine y  which   is  an  ingenious  and 
striking  piece  of  mechanism.   The  block  being  firmly 
fixed  on  a  moveable  carriage,  the  latter  is  so  con- 
trived as  to  be  made  to  advance  to  the  cutting  chisels, 
which  are  set  fast  in  a  moveable  frame.     Every  time 
the  frame,  with  the  chisels,  ascends,  the  block  in  its 
carriage  advances  a  little,  so  as  to  present  to  the 
chisels  a  fresh  surface  of  wood  to  be  acted  upon  at 
each  stroke  of  their  descent ;  and  this  up  and  down 
motion  is  continued  with  such  rapidity,  that  the  chisels 
make  from  one  hundred  to  one  hundred  and  thirty 
strokes  in  a  minute,  until  the  prescribed  length  has 
been  morticed  out ;  when,  by  raising  a  handle,  which 
is  done  by  a  boy,  the  machine  is  stopped  precisely 
when  the  chisels  stand  at  their  greatest  elevation ; 
and  are  thus  left  in  the  proper  position,  ready  to 
commence  a  second  operation.     No  harm,  however, 
would  happen  either  to  the  block  or  the  machi- 
nery, should  the  attending  boy  neglect  to  stop  the 
work  at  the  proper  time,  or  even  to  fall  asleep,  not- 
withstanding the  force  and  rapidity  of  the  stroke ; 
for,  by  a  particular  contrivance,  the  farther  advance 
of  the  block  is  stopped,  and  the  chisels,  therefore, 
act  in  full  space,  and  cut  only  the  air.    It  is,  indeed, 
a  general  characteristic  of  Bruneli's  machinery,  to 
be  so  constructed  as  to  carry  with  it  a  defence  or 
protection  against  its  own  operations,  and  to  coun- 
teract all  ill  effects  that  might  otherwise  arise  from 
.  any  neglect  or  inattention  of  the  workmen. 

The  chips  cut  by  the  chisels  are  thrust  out  of  the 
mortice  by  small  pieces  of  steel  attached  to,  and 
projecting  from,  the  back  of  each  chisel.  They  are 
each  of  them,  besides,  armed  with  two  cutters  placed 
at  right  angles  to  the  edge,  called  scribersy  which 
mark  out  the  width  of  the  chip  to  be  cut  by  the 
chisel  at  each  stroke.  These  scribers  answer  another 
purpose ;  their  cutting  is  so  true  as  to  leave  the  two 
tides  of  the  mortice  so  perfectly  smooth,  as  to  re- 
quire no  further  trimming  or  polishing. 

The  next  process  is  to  remove  the  block  from  the 
morticing  machine  to  a  circular  saw,  in  order  to  have 
the  four  comers  taken  off,  by  which  operation  it  is 
reduced  to  an  octagonal  shape.  This  saw  being  fix- 
ed into  a  table  or  bench,  the  workman  has  notJiing 
more  to  do  than  to  slide  each  log  along  the  surface 
of  the  table,  in  the  direction  of  ti^e  line  marked  out 
for  the  saw  to  cut  it. 

The  next  operation  is  to  place  the  block  upon  the 
Shaping  Machine*    This  is  perhi^s  one  of  the  most 


ingenious  and  most  effective  contrivances  in  the  whole  Block-Mi 
machinery  of  the  wood-mills.  It  consists  principally  ^^ 
of  two  equal  and  parallel  circular  wheels  moving  on 
the  same  axis,  to  which  one  of  them  is  firmly  fixed, 
but  on  which  the  other  is  made  to  slide ;  so  that 
these  two  wheels  may  be  placed  at  any  given  dis- 
tance from  each  oilier,  and  blocks  of  any  size  ad- 
mitted between  their  two  rims  or  peripheries.  For 
this  purpose,  both  rims  are  divided  into  ten  equal 
parts,  for  the  reception  often  blocks,  which  are  firmly 
and  iramoveably  fixed  between  the  two  wheels.  When 
the  double  wheel  with  its  ten  attached  blocks  is  pat 
in  motion,  the  outer  surfaces  of  the  blocks,  or  those 
which  are  farthest  from  the  centre,  strike  with  great 
violence  against  the  edge  of  a  chisel  or  gouge  fixed 
in  a  moveable  frame,  which,  being  made  to  slide  in 
a  curved  direction  in  the  line  of  the  axis^  cuts  thos* 
outward  faces  of  the  blocks  to  their  proper  curva- 
ture, which  can  be  altered  in  any  way  the  workman 
pleases,  by  a  contrivance  attached  to'  the  cutting 
tool.  As  soon  as  the  tool  has  traversed  the  whole 
length  of  Uie  block,  or  over  the  space  contained  be- 
tween the  two  peripheries  of  the  wheels,  the  machine 
is  thrown  out  of  the  gear,  and  its  prodigious  velocity 
checked  by  a  particular  contrivance.  The  ten  blocks 
are  then,  by  a  single  operation,  and  without  remov- 
ing them,  each  turned  one  fourth  part  round,  and 
another  fourth  part  of  their  surface  brought  out- 
wards, which,  being  exposed  to  the  cutting  instru- 
ment traversing  in  the  same  direction  es  before,  have 
the  same  curvature  given  to  these  new  surfaces.  A 
third  side  is  then  turned  outwards,  and,  afler  that, 
the  fourth  and  last  side,  when  the  whole  ten  blocks  are 
completely  shaped,  and  ten  other  octagonal  logs  applied 
to  the  peripheries  to  undergo  the  same  operation. 

The  immense  velocity  with  which  the  wheels  re- 
volve, and  the  great  weight  with  which  their  periphe- 
ries are  loaded,  would  make  it  dangerous  to  the 
workmen  or  byestanders,  If,  by  the  violence  of  the 
centrifugal  force,  any  of  the  blocks  should  happen  to 
be  thrown  off  from  the  rim  of  the  wheels ;  to  prevent 
the  possibility  of  such  an  accident,  an  iron  cage  or 
guard  is  placed  between  the  workman  and  the  machine. 

The  shell  of  the  block  being  now  mortised  and 
completely  shapen,  the  last  operation  is  performed 
by  the  Scoring  Machine^  which,  by  means  of  cutters, 
scoops  out  a  groove  round  the  longer  diameter  of  the 
block,  deepest  at  the  ends  and  vanishing  to  the 
central  hole  for  the  pin  on  which  the  sheave  turns. 
The  intention  of  this. groove  or  channel  is  to  receive 
the  hempen  or  iron  strap  which  surrounds  the  block. 
The  only  thing  that  now  remains  for  completing 
the  shell,  is  the  removal  of  the  little  roughnesses 
from  the  surface,  and  giving  to  it  a  kind  of  polish, 
which  is  done  by  the  hand.. 

The  hSh EAVES.  The  wood  generally  used  for 
making  sheaves  is  lignum  vitae;  but  iron  or  bell- 
metal  have  occasionsJly  been  substituted  for  this 
wood.  An  attempt  was  made  to  introduce  sheaves 
of  a  kind  of  porcelain,  which  answered  well  enough 
for  some  particular  purposes,  but  were  not  to  be 
trusted  in  situations  where  they  were  liable  to  sud- 
den jerks  and  irregular  motions.  In  tlie  navy  they 
are  almost  invariably  of  lignum  vitse,  a  few  perhaps 
of  ebony.    The  machinery  employed  for  malong  tl^s 
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Bioek-liCt-  part  of  the  block,  consistfl  of  a  Circular  Stno  by 
^o^jjy^  which  the  log  is  cut  into  plates  of  the  thickness  re- 
quired for  the  sheaves,  according  to  their  several  dia- 
meters. These  plates  are  next  carried  to  a  Crown 
Saw  which  bores  the  central  hole,  and,  at  the  same 
time,  reduces  them  to  a  perfect  circle  ot  the  assign- 
ed diameter.  The  sheave,  thus  shaped,  is  next 
brought  to  the  Coaking  Machine,  a  piece  of  me- 
chanism, not  inferior  in  ingenuity  to  the  Shaping 
Machine^  for  the  shells.  It  would  be  useless  to  at- 
tempt to  describe,  by  words,  the  movements  of  this 
engine,  but  the  effect  of  the  operation  is  singularly 
curious.  A  small  cutter,  in  traversing  round  the 
central  hole  of  the  sheave,  forms  a  groove  for  the 
insertion  of  the  coak  or  bush,  the  shape  of  which 
is  that  of  three  semicircles  not  concentric  with 
each  other,  nor  with  the  sheave,  but  each  having 
a  centre  equally  distant  from  that  of  the  sheave. 
The  manner  in  which  the  cutter  traverses  from  tlie 
first  to  the  second,  and  from  this  to  the  third  semi- 
circle, after  finishing  each  of  them,  is  exceedingly 
curious,  and  never  fails  to  attract  the  particular 
notice  of  visitors.  So  very  exact  and  accurate  is  this 
groove  cut  for  the  reception  of  the  metal  coak,  and 
8o.  uniform  in  their  shape  and  size  are  the  latter  cast 
in  moulds,  that  they  are  invariably  found  to  fit  each 
other  so  nicely  and  without  preparation,  that  the  tap 
of  a  hammer  is  sufficient  to  fix  the  coak  in  its  place. 
The  coaks  arc  cast  with  small  grooves  or  channels 
in  the  inside  of  their  tubes,  which  serve  to  retain  tlie 
oil  or  grease,  without  which  it  would  soon  ooze 
out,  and  the  pin  become  dry. 

The  sheave,  with  its  coak  thus  fitted  in,  is  now 
taken  to  the  driUing'-machine^  which  is  kept  in  con- 
stant motion.  In  casting  the  coaxs  a  mark  is  left 
in  the  centre  of  each  of  the  three  semicircles.  This 
mark  is  applied  by  a  boy  to  the  point  of  the  moving 
drill,  which  speedily  goes  through  the  two  coaks  and 
the  intermediate  wood  of  the  sheave.  A  copper  pin, 
cut  from  wire,  of  the  proper  length  and  thickness,  is 
inserted  into  the  holes  thus  drilled.  And  the  sheave 
is  then  taken  to  the  rivetting'hammerf  which  is  some- 
thing like  a  small  tilt-hammer,  and  can  easily  be 
made  to  strike  on  the  pin  with  greater  or  less  velo- 
city, according  as  the  workman  presses  with  more  or 
less  force  on  the  treadle.  The  rivetting  being  perform- 
ed, the  next  operation  is  that  of  broaching  the  central 
hole  on  which  the  sheave  turns,  by  means  of  a  steel 
drill  or  cutter. 

The  last  process  is  that  of  turning  a  groove  for  the 
rope  to  run  in  round  the  periphery  of  the  sheave, 
and  this  operation  is  performed  by  a  lathe,  which  is 
so  constructed,  that  while  this  grove  is  cutting  round 
the  rim  of  the  sheave,  another  part  of  th$  engine  is 
turning  smooth  the  two  surfaces  or  faces  of  the 
.sheave ;  and  this  lathe  can  be  made  to  adapt  itself  to 
sheaves  of  different  diameters. 

The  shell  and  the  sheave  being  now  completed, 
there  remains  only  the  iron  pin,  which,  passing 
through  the  two  sides  of  the  former,  serves  as  the 
axis  on  which  the  latter  turns  within  the  mortice. 
These  pins  are  also  made,  turned,  and  polished  by 
engines  for  the  purpose,  so  that,  with  the  exception 
of  strapping  by  rope  or  iron,  the  whole  block  is 
completed  at  the  wood- mills.  It  may  here  be  re- 
marked, that  the  French,  in  the  dock-yard  of  Brest, 


have  long  been  in  the  practice  of  making  blocks  by  Block-Ma- 
machinery ;  but  they  have  not  attempted  anything     ^1""<>7 
like  a  Shaping- Machine t  nor  any  substitute  for  it ;  Blow  pipr. 
the  external  shape  of  tlie  shell  being  made  entirely  'i^>\/^ 
by  hand ;  nor  have  they  such  a  Coaking  Machine  as 
that  invented  by  Brunell.     The  machinery  at  Brest 
is  put  in  motion  by  horses.     (See  Dock- Yard.) 

BLOW-PIPE,  an  Instrument  for  directing  the 
fiame  of  a  lamp  or  candle  horizontally,  so  as  to  com* 
municate  an  intense  heat  to  small  bodies  placed  in  the 
flame.  This  is  effected  by  impelling  through  a  small 
aperture,  against  the  fiame,  a  stream  of  air  moved  with 
velocity,  by  means  of  the  muscles  of  respiration  and 
the  mouth,  or  by  a  bellows.  The  Blow-pipe  is  used  in 
soldering,  by  the  jeweller  and  goldsmith,  and  other 
artists,  who  fabricate  small  objects  of  metal ;  by  the 
glass-blower,  in  making  thermometers  and  barome^ 
ters,  and  other  instruments  made  from  the  'tubes 
which  are  got  from  the  glass-house ;  by  the  enamelf 
ler ;  and  in  glass-pinching,  which  is  the  art  of  forming 
glass  in  a  mould  fixed  on  a  pair  of  pincers,  into  the 
ornamental  pendants  for  glass  lustres.  This  is  one  of 
themany ingenious  processes  carried  on  at  Birming- 
ham. The  glass-blower,  the  enameller,  and  the 
glass-pincher,  work  their  blow-pipe  with  the  blast 
fi'om  a  pair  of  bellows.  As  the  process  of  soldering 
requires  a  shorter  continuance  of  the  blast,  the 
blow-pipe  for  this  purpose  is  blown  by  the  mouth. 
By  the  mineralogist  and  chemist,  the  blow -pipe  is 
used  as  an  instrument  for  extemporaneous  analysis 
in  the  dry  way. 

Fig.  l?Plate  XXXI  V.is  the  common  blow-pipe  used  Different 
in  soldering ;  it  is  of  brass.     Fig.  «.  is  Dr  Wollaston's  ^^^»  ^ 
blow-pipe,  which  is  composed  of  three  tubes  of  brass,     ^^^  ^' 
of  an  elongated  conical  form,  which  are  made  to  fit 
stiff  and  air-tight  into  each  other  when  in  use,  and 
the  two  smaller  pack  into  the  largest ;  so  that  the 
instrument,  when  not  in  use,  occupies  a  very  small 
space,  and  may  be  carried  in  the  pencil-case  of  a 
common  pocket-book.    This,  with  a  piece  of  platina- 
foil,  two  or  three  inches  long,  to  hold  the  object  of 
experiment  to  the  flame,  constitutes  a  commodious 
docimastic  apparatus  for  the  travelling  mineralogist. 
The  three  parts  of  the  tube  are  represented,  packed 
the  one  within  the  other,  at  A,  separate  at  B,  and 
put  together  ready  for  use  at  C,  fig.  2. 

A  second  divii>ion  of  blow-pipes  consists  of  those  Bulbed 
which  have  a  cavity  for  the  purpose  of  retaining  the  Blow-pipci. 
humidity  of  the  breath,  which,  without  this  precau- 
tion, collects  into  drops  when  the  blowing  is  con- 
tinued long,  and  is  at  last  driven  upon  the  matter 
under  operation  so  as  to  cool  it.  They  are  of  various 
forms ;  see  figures  3,  4, 5, 6, 7 ;  and  have  been  contri- 
ved for  the  purposes  of  the  chemist  and  mineralogist. 
Fig.  3.  is  of  glass  or  of  metal.  Fig.  4.  is  of.  brass  or 
of  silver,  containing  no  alloy  of  copper,  so  that  it 
may  not  be  subject  to  green  rust.  This  is'  the  form 
recommended  by  Bergman  in  his  treatise  on  the 
application  of  the  blow-pipe  to  the  purposes  of  the 
mineralogist,  which  is  contained  in  the  collection  of 
his  works.  (See  Bergmani  Opusculay  Vol.  II.)  For  the 
facility  of  cleaning,  it  is  in  three  pieces,  which  fit  in 
stiff  at  A  and  B.  Fig.  5.  is  of  tin,  that  is  to  say, 
tinned  iron ;  the  small  pipe  A  is  of  brass,  and  has  two 
or  three  caps  that  fit  on  stiff;  each  cap  is  pierced 
with  a  hole  of  a  different  diameter,  and  as  the  blast 
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BLOW-PIPE. 


Flame. 


Biow^i^pe.  issues  through  ihis  h^,  the  force  of  tlie  bJast  may 
{^^^"C^  be  varied  by  changing  the  cap :  this  is  called  Dr 
Btow-pipes.  ^^^^^*^  Blpw-pipe.   Fig,  6.  is  of.silver ;  the  adjutage, 
which  is  of  platina,  turns  on  an  axis  at  right  angles 
to  the  main  tube  at  A,  so  that  it  may  be  made  to 
form  different  angles  with  t^e  main  tube ;  the  pro- 
longation B,  serves  to  receive  the  condensed  vapour 
of  the  breath.     Fig.  7.  is  of  brass ;  A  is  cylindrical, 
the  axis  of  the  cylinder  being  at  right  angles  to  the 
axis  of  the  blow- pipe.    A  consists  of  two  pieces,  one 
,  of  which  fits  air-tight  into  the  other,  and  may  be 
turned  on  its  axis,  so  that  the  pipe  of  issue  may  be 
made  to  form  different  angles  with  the  axis  of  the 
blowpipe,  as  the  position  of  the  matter  under  experi- 
ment may  require. 

Flame  consists  of  vapour  in  a  state  of  incandescence. 
Many  substances,  both  of  the  vegetable,  aiiimal,  and 
mineral  kingdoms,  have  the  quality  of  giving  out  this 
incandescent  vapour.  For  domestic  uses,  and  for 
the  arts,  organized  bodies  of  the  vegetable  and  ani- 
mal kingdom  alone  are  employed  to  produce  it; 
such  as  oils,  some  of  which  are  solid,  others  fluid, 
at  the  usual  temperature  of  the  air,  alcohol,  ether, 
wood,  and  pit-coal.  This  latter,  though  found  amongst 
minerals,  is  composed'  of  organized  matter,  changed 
and  rendered  bituminous  by  a  particular  process  of 
decomposition.  The  blow-pipe,  by  directing  the  in- 
candescent particles  of  which  the  flame  consists,  so 
nA  to  strike  against  and  surround  a  small  body,  pro- 
duces the  efifect  of  heating  the  body  considerably. 
The  flame  used  with  the  blow-pipe,  may^ither  be 
the  flame  of  an  oil  or  spirit  lamp,  or  of  a  candle ;  the 
flame  of  the  carbonated  hydrogen  gas  proceeding 
from  the  distillation  of  pit-coal,  is  also  found  advan- 
tageous for  ijiis  purpose. 

In  order  to  use  die  blow-pipe,  the  breath  impelled 
through  tt  is  to  be  directed  across  the  flame  of  a 
lamp  or  candle,  applying  the  orifice  Iron  which  the 
air  issues  a  little  above*  the  upper  end  of  the  wick ;  a 
jet  of  flame  is  dius  formed,  as  represented  -at  flg.  8. 
This  jet  is  made  to  fall  on  the  body  to  be  heated. 
The  operation  may  be  continued  Ibr  a  eonsid^erable 
length  of  time ;  an  uninterrupted  blast  is  kept  op  by 
the  muscular  action  of  the  cheeks,  whilst  t^  ordi- 
nary respiration  goes  on  through  the '  nose :  a  llt&le 
practice  is  sufficient  to  enable  the  operator  to  suc- 
ceed. The  jet  of  flame  is  conoldal,  intemtdly  blue, 
and  externally' yellow,  by  more  or  less  iramersi<Mi  in 
this  jet  of  flame.  The  subject  of  operation  receives  a 
greater  or  less  degree  of  heat,  and  becomes  oxidated 
In  a  greater  or  less  degree.  If  a  bead  of  borax,  con- 
taining oxide  of  manganese,  be  kept  fused  for  s^mie 
time  in  the  inner  flame,  the  bead  becomes  colourless  ; 
when  it  is  afterwards  kept  fused  in  the  outer  flame, 
the  manganese  acquires  more  oxygen,  and  the  bead 
becomes  of  a  violet  eolaur.  This  violet  cobur  may  be 
made  to  appear  more  speedily,  by  adding  a  particle 
of  nitre. 

The  first  who  applied  the  blow-pipe  to  the  analysis 
Mineralogy.  Qf.  minerals  was  »wab,  Counsellor  of  the  College  of 
Mines  in  Sweden,  in  1738.  Its  application  to  the 
science  of  Afineralogy  was  afterwards  farther  im- 
proved by  Cronsted,  Rinman,  Gahn,  Scheele,  and 
Bergman,  and-  by  oAer  men  of  science  since  their 
time. 

7 


Mode  of 
Blowiflg. 


I  (A  Use  in 


The  blow-pipe  is  useffd  to  the  ntneralogist  and  My-W»* 
cheaiist,  «s  arording  a  ready  method  of  knowing  ^"^V^^ 
what  the  component  parts  of  bodies  are.  Trials 
with  the  blow-pipe  are  generally  made  by  the  che- 
mist in  order  to  know  the  nature  of  the  consti- 
tuent parts,  before  he  proceeds  to  the  odier  steps 
of  dry  or  humid  analjrsis,  which  are  requisite  for  as* 
certainkig  the  quantities  of  the  constituent  parts* 
Then  recourse  is  had  to  other  means  than  the  blow- 
pipe ;  for,  in  order  to  come  at  a  knowledge  of  the 
proportions  of  the  constituent  parts,  it  is  necessary 
diat  the  quantity  of  each  constituei^  part  be  large 
enough  to  be  weighed  in  a  balapce,  and,  for  tfiis 
purpose,  the  quantity  of  the  substance  employed 
must  be  larger  than  what  can  be  managed  with  the 
blow-pipe. 

In  experioienta]  mineralogy,  with  the  blow-pipe,  Sopport  of 
the  small  fragment  of  tiie  body,  subjected  to  trial,  ChircoC 
should  not  exceed  the  size^of  half  a  peppercorn ;  iF 
larger,  it  cannot  be  sufficiently  heated.     It  is  placed 
in  a  lenticular  cavity,  made  with  a  knife,  in  a  piece 
of  well  burnt  charcoal  of  wood,  free  from  cracks,  and 
not  too  porous,  and  of  the  length  of  four  or  five 
inches,  so  as  to  be  held  conveniently  in  the  left  hand. 
Some  blow-pipes  have  been  made  with  a  stand,  to 
which  they  are  connected  by  a  ball  and  socket  joint; 
the  stand  is  fixed  to  the  table  by  a  clamp ;  this  con- 
struction leaves  the  right  hand  at  liber^.    In  re- 
ducing fragments   of  metallic  ores  by  the   blow- 
pipe,  charcoal  should  be  used  as  a  support,    as 
the  charcoal  attracts  the  oxygen  from  the  metid- 
Jic  oxide,  and  reduces  it  to  a  metallic  form ;  and 
when  thus  reduced,  tlie  metal  may  be  kept  fused  on 
the  charcoal,  which  prevents  or  retards  its  again  at- 
tracting oxygen.    Itie  diarcoal  support  has  like- 
wise the  advantage  of  increasing  the  heat  by  its  in- 
candescence.    For  both  these  reasons,  to  prevent 
oxidation,  and  to  increase  and  reverberate  the  heat 
proceeding  from  the  jet  of  flame,  the  goldsmith  who 
solders  his  small  work  by  the  blow-pipe,  attaches  his 
work  to  a  piece  of  charcoal,  by  means  of  wires,  in 
the  process  of  soldering* 

When  it  is  required  that  the  fragment  of  a  mine- Support  of 
ral  should  be  heated,  without  the  contaet  of  ehar-Fhtioa. 
coal,  the  fragment  is  exposed  to  the  flame  in  a  small 
spoon  of  platina,  with  a  wooden  handle;  the  cavity  of 
^the  spoon  is  a  hemisphere  of  three-teifths  of  anindi 
in  diameter ;  or  on  a  l^in  lamina  of  platina  two  or 
three  inches  long,  and  half  an  inch  broad,  and  of 
the  tiiickness  of  common  writing  paper;  or  it  is  held 
by  a  forceps,  three  inches  long,  made  of  thin  platina. 
Bergman,  who  published  his  tn^atise  on  the  blow-pipe 
in  1780,  before  the  working  of  platina  had  come  in- 
to use,  employed  a  small  gold  spoon,  as  that  metal 
has  t!ie  quality  of  remaining  pure  and  unoontami** 
nated,  whilst  in  <^ntact  with  many  of  the  chemical 
agents ;  but  platina  is  prefersfble,  for,  besides  posses** 
ing  the  -quaht}'  of  resisting  the  action  of  mai^  che- 
mical agents,  it  has  likewise  the  advantage  of  diffi- 
cult fusibility.  It  has  now,  for  a  good  many  years, 
been  wrought  into  various  instruments  both  in 
London  and  Paris ;  when  wrought,  it  is  sold  at  the 
price  of  about  a  guinea  the  ounce,  which  is  one 

Juarter  the  price  of  gold^.     Some  platina  woricers,  as 
eanetti  of  Paris,  who  was  one  of  the  first,  form  the 
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Bl^^pipe  crude  granular  pUuina  into  masses,  by  melting  il 
'  whh  arsenic,  and  subsequent  heating  and  forging  ; 
others  dissolve  the  crutle  platina  in  nitro-nniriatic 
acid,  and  reduce  the  nitro- muriate  of  platina  to  a 
metallic  state  by  heat.  jPlatina,  however,  although 
mfosibie  alone  by  the  heat  of  the  common  blow-pipe, 
will  be  dissolved  and  melted,  if  heated  along  with 
some  of  the  metals.  Platina  supports,  therefore^ 
ahoold  not  be  used  where  they  are  liable  to  be  in 
contaoi  with  a  fused  metal.  These  elects  are  notable 
in  the  case  of  tin ;  when  tin  is  melted  in  contact  with 
a  vessel  of  platina,  the  tin  enters  into  a  combination 
with  the  platina,  corrodes  and  renders  it  brittle,  so 
tkait  pieces  of  the  platina  vessel  come  oiF  on  the  ap- 
plication of  a  small  force,  and  the  vessel  is  thus  rei>* 
dered  useless.  Platina  vessels  also  become  unser- 
viceable by  frequent  and  continued  exposure  to 
great  beat.  Platina  crucibles  that  are  much  used  be- 
come brittle,  and  crack  at  the  edges ;  and  care  should 
be  taken  to  cool  these  vessels  gradually,  that  they 
ma^  last  as  long  as  possible.  A  platina  vessel,  in 
which  sulphuric  acid  was  boiled,  for  a  loag  time,  at 
last  became  perforated  and  unserviceable. 

Borax  (borate  of  soda)  is  used  along  with  the  frag- 
ment of  mineral  in  many  cases.  When  exposed  to  the 
flame,  it  becomes  opaque,  swells  and  ramifies  much, 
in  consequence  of  parting  with  ita  water  of  crystalli- 
zation; afterwards  it  fuses  into  a  colourlesaand  trans- 
parent bead.  It  is  convenient  to  use  calcined  borax, 
which  is  borax  deprived  of  its  water  of  crystalliza- 
tion by  heat  in  a  crucible ;  this  melts  into  a  bead  on 
the  charcoal  at  once.  The  solubility  of  a  mineral  in 
borax,  with  efiervescencc,  or  without  effervescence, 
and  the  colour  that  the  mineral  communicates  to  the 
borax,  are  the  chief  distinctive  characters  obtained 
hj  treating  a  mineral  with  that  substance.  Phos- 
pMto  of  ammonia  is  also  sometimes  used  aa  a  flux  in 
the  same  manner  as  borax,  and  carbonate  of  soda ; 
but  both  these,  especially  the  latter,  have  the  incon- 
venience of  sinking  into  the  charcoal,  v^ch  borax 
is  free  from. 
Characicrift-  Mention  may  be  made  here  of  a  few  of  the  most 
•*^  **'**P^.  prominent  phenomena,  characteristic  o£  different  mi- 
™^^i^^neral  substances  when  treated  by  the  blow-pipe, 
ed  by' the  Some  minerals  are  fusible  alone,  such  as  garnet  and 
Blow-pipe,  felspar ;  this  last  is  rather  difficult  to  fuse.  Some  are 
infuiBible  and  change  colour  ;  bituminous  shale  loses 
its  bUick  colour,  and  becomes  white,  green,  and  dark ; 
coloured  steatite  become  white.  Some  dissolve  in 
borax  without  effervescence,  as  agate,  quartz,  felspar, 
amiantus,  garnet.  Some  dissolve  in  borax  with  ef- 
fervescence ;  this  is  the  case  with  carbonate  of  lime ; 
it  forms  with  borax  a  globule  transparent  whilst  in 
fusion,  but  in  cooling  it,  the  globule  becomes  opaque, 
the  lime  being  no  longer  held  in  solution  by  tne  bo- 
rax ;  in  like  manner,  as  the  watery  solutions  of  cer- 
tain Salts,  saturated  when  hot,  deposit  a  part  of  the 
salt  on  cooling.  Some  of  the  metals  communicate 
peculiar  colours  to  borax.  Copper,  in  certain  pro- 
portions, and  at  a  certain  degree  of  oxidation, 
gives  a  brown  colour  to  borax  when  heated  by 
the  blow-pipe.  Cobalt  gives  a  deep  blue  tinge. 
Manganese  a  violent  colour.  Iron  tinges  borax 
brown,  and  if  in  greater  quaptity  black.  These 
colours  are  produced   by  the  metak  in  a   state 


of  oxide.    The  small  emitted  by  some  mJaerak,  Btow.^pc. 
when  heated  by  the  blow-pipe,  is  another  character  ^^^V"^^ 
serving    to   distinguish  them.      That   of  minerals 
containing  sulphur,  is  the  peculiar  suffocating  smell 
of  sulphureous  gas ;  n^inerals  that  contain  arsenic, 
emit,  when  heated,  a  smell  like  that  of  garlic    The 
nature  of  some  minerals  is  recognised  by  the  parti- 
cular form  of  crystallization  which  they  assume  in 
cooling;  this  is  the  case  with  phosphate  of  lead, 
which,  afler  being  fused,  cools  on  the  charcoal  into   ' 
an  opaque  white  spheroidal  polyhedron.     Some  ores 
are  reduced  to  a  metallic  globule,  with  great  eaee, 
on  the  charcoal ;  thus  the  native  sulphuret  of  lead, 
called  Galsena,  being  heated  by  the  blow*pipe,  the 
sulphur  is  driven  off,  and  the  lead  remains  in  its  me- 
tallic state.     A  small  particle  of  silver  may  be  melt- 
ed by  the  blow-pipe,  likewise  gold,  copper,  and, 
Bergman  says,  cast-iron.     Metallic  zinc,  when  ex- 
posed to  the  flame  of  the  blow-pipe  on  the  diarcoal,  ' 
melts  and  burns  with  a  bluish  green  flame,  and  be- 
comes covered  with  oxide,  which  flies  off  and  floats 
in  the  air  in  light  white  flocks.     Metallic  antimony 
becomes  red  hot,  and  melts  on  the  charcoal ;  and  if 
the  operator  ceases  to  blow,  a  white  fume  rises,  and . 
oxide  of  antimony  forms  upon  the  globule,  in  whitish 
crystalline  spiculie :  if  the  globule,  in  a  state  of  fusion, 
be  thrown  upon  a  brick  floor,  it  runs  along  for  a  con- 
siderable way,  rebounding  several  times,  and  leaving 
a  trace  of  white  oxide  of  antimony. 

Some  substances  communicate  colour  to  the 
flame  of  the  blow-pipe.  Muriate  of  copper,  whose 
crystals  are  green,  communicate  a  vivid  green  to 
the  flame ;  sulphate  and  nitrate  of  copper,  whose  cnr- 
stals  are  blue,  likewise  impart  a  green  colour  to  the 
flame  when  they  are  exposed  to  its  action.  Some 
of  the  salts  of  strontian  give  a  purple  tinge  to  the 
flame. 

What  precedes  relates  to  the  blow-pipe  worked  Glass- RloW' 
by  the  breath.  When  it  is  required  to  continue  the  ^'s*  Bel- 
use  of  the  blow -pipe,  so  long  as  would  be  fatigumg  ^^^*' 
if  the  breath  merely  were  employed,  the  glass-blow- 
ers' table,  fig.  9.  Plate  XXXIV.is  used.  It  consists  of  a 
double  bellows,  so  fixed  as  to  be  worked  by  the  foot, 
and  to  impel  a  current  of  air  through  a  tin  blow-pipe,  . 
against  the  flame  of  a  lamp  fixed  on  the  table.  For 
the  sake  of  durabilit}',  the  blow-pipe  is  scunetimes  of 
brass,  on  which  is  screwed  a  nozle  of  platina. 
The  blow-pipe  may  have  a  stop-cock,  as  in  fig.  9. 
serving  to  regulate  the  blast.  The  lamp  has  a  cot- 
ton wick  of  nearly  an  inch  in  thickness ;  the  wick 
is  kept  together  by  a  tin  wick-holder,  whicli  is  sol- 
dered to  the  lamp ;  melted  tallow  fills  the  lamp,  and 
feeds  the  wick  with  fuel.  In  order  to  get  rid  of  the 
smoke,  which  is  in  considerable  quantity,  there  may ' 
be  placed,  at  a  convenient  distance  above  the  flame, 
a  tin  funnel  ending  in  a  tube,  which  conveys  the 
smoke  out  of  the  room.  A  convenient  method  of 
carrying  away  the  smoke  from  the  glass-blowers' 
lamp,  is  represented  in  fig.  IS.  It  consists  of  a  coyer 
of  thin  sheet  copper,  which  is  placed  on  the  table, 
covering  the  lamp  and  nozle.  The  fore-part  of  this 
cover  is  open,  so  as  to  allow  the  jet  of  flame  to  pass 
freely.  From  the  upper  part  of  the  -cover  two  tubes 
go  upwarda  for  the  exit  of  the  smoke;  betweefi 
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Blow-pipe.^  these  two  tubes  the  glass-blower  has  a  view  of  the 
object  he  is  at  work  upon,  whilst  his  eyes  are  screen- 
ed from  the  light  of  the  flame.     The  two  tubes  join 
^   above  in  one  short  tube.    Over  the  open  end  of  this 
short  tube,  at  a  small  distance  above,  is  a  tube  sus-> 
pended  from  the  ceiling  by  wires,  which  conveys  the 
smoke  into  the  chimney  of  the  room.     By  a  handle 
attached  to  the  cover,  the  cover  with  its  tubes  is 
removed  when   it  is  necessary  to   trim   the   wick. 
The  flame  of  gas  from  pit-coal  may  be  used  instead 
of  a  lamp,  with  a  btUows  of  this  kind. 
Water.pres-      The  regularity  of  the  blast  in  the  double  bellows, 
sore  Appa-  is  effected  by  means  of  a  weight  pressing  on  the  air 
™*™*  contained  in  the  second  copartment  of  the  bellows ; 

just  in  the  same  way  as  a  stream  of  air  is  made  to 
issue  regularly  from  a  tube  fixed  in  the  mouth  of  an 
-  inflated  bladder,  when  a  'weight  is  placed  on  the 
bladder.  A  regular  stream  of  air  may  also  be  ob- 
tained, by  subjecting  inclosed  air  to  the  pressure  of 
a  column  of  water,  mercur}',  or  some  other  liquid. 
If  a  vessel  containing  air,  and  open  at  the  mouth, 
be  plunged  into  water  with  the  mouth  downwards, 
and  if  the  water  on  the  outside  of  the  vessel  rise 
higher  than  the  surface  of  the  water  within  the  ves- 
sel, then  the  column  of  water,  whose  height  is  the 
difference  of  level,  exercising  its  pressure,  as  all  li- 
quids do,  in  every  direction,  acts  upwards  on  the 
inclosed  air ;  and  the  inclosed  air  will  be  pressed  and 
more  condensed  than  the  external  air,  and  will 
escape  in  a  current,  by  a  stop-cock  opened  on  the 
top  of  the  vessel  for  its  issue ;  this  issue  will  con- 
tinue till  the  surface  of  the  exterior  and  interior 
Water  come  to  a  level ;  for  then  the  air  in  the  vessel 
is  come  to  have  the  same  density  as  the  external  air. 
The  force  with  which  the  inclosed  air  is  pressed,  is 
equal  to  the  weight  of  a  volume  of  water  whose 
height  is  the  difference  of  levels,  and  its  base  the 
surface  of  water  exposed  to  the  inclosed  air.  The 
gasometers  used  by  Lavoisier,  to  afford  a  stream  of 
oxygen  gas  and  a  stream  of  hydrogen  gas,  for  ac- 
complishing the  composition  of  water,  are  construct- 
ed upon  this  principle.  An  apparatus  of  the  same 
nature  has,  for  many  years,  been  employed  in  the 
great  way,  in  different  parts  of  Britain,  to  regu- 
late the  most  powerful  blast  used  in  the  arts,— « 
that  for  reducing  ironstone  to  the  state  of  cast-iron. 
In  blast-furnaces  upon  this  construction,  the  blast 
is  raised  by  means  of  a  large  cast-iron  cyUnder 
which  acts  as  a  bellows,  having  a  valve  in  the  bot- 
tom that  opens  inwards,  and  that  admits  the  air 
during  the  ascent  of  the  piston ;  when  the  piston 
descends,  the  valve  shuts,  and  the  air  is  driven  into 
a  large  parallelopipedal  vessel,  less  in  height  than  in 
the  other  dimensions,  immersed  in  water,  and  having 
its  under  surface  closed  only  by  the  water.  In  this 
vessel  the  air  is  pressed  by  the  column  of  water, 
.  whose  height  is  the  distance  between  the  surfaces  of 
the  exterior  and  interior  water ;  a.pipe  of  issue  ter- 
minating in  a  nose-pipe,  conducts  the  blast  to  the 
furnace. 
Melo'^nioi**  Tlie  blow-pipe  of  the  Abb6  Melograni  of  Naples, 
Blow-pipc.  f^j,  ^j,p  ygg  Q^  ^g  mineralogist,  operates  by  the  pres- 
sure of  water.  It  is  composed  of  two  hollow  globes, 
the  upper  filled  with  water,  which,  by  running  into 
the  lower,  forces  the  air  contained  in  the  lower  to 


issue  through  a  node.     This  apparatus  is  described  Blriv.pi^ 
by   Mr  Greenough,   in    Nicholstm's  Joumaiy   Vol. '^^■V^ 
IX.  p.  25  and  143.     It  has  some  inconveniencies, 
and  does  ,not  appear  ever  to  have  come  into  mudi 
use. 

The  water-pressure    apparatus,    applied   to  tfaeWater-pnf. 
blow  pipe,  of  which  a  section  b  given  at  fig.  xo.*"**^.^*" 
was  contrived  by  Mr  Tilley,  an  ingenious  fancy  ^^'^j^ 
glass-blower.     It  consists  of  a  tin  box  with  a  par- en. 
tition  in  it,  reaching  within  half  an  inch  of  the 
bottom  ;  water  is  poured  in  equal  in  bulk  to  three- 
fourths  of  the  capacity  of  the  box.     The  water  in 
the  cavity  D£  is  open,  and  subject  to  no  other  pres- 
sure but  that  of  the  atmosphere,  being  onlj  covered 
by  the  lid  of  the  vessel ;  the  apartment  F  is  closed 
at  top,  so  as  to  be  air  tight,  and  the  water  in  it  is 
pressed  by  the  elasticity  of  the  air  confined  in  its 
upper  part.     The  tube  C  has  its  lower  extremity  al- 
ways'plunged  in  water,  so  that,  when  air  is  blowa 
in  through  it,  the  return  of  the  air  by  that  tube  is 
prevented.     Before  the  apparatus  is  set  to  work,  the 
surface  of  the  water  in  both  copartments  is  at  the 
same  height,  both  being  pressed  by  air  of  the  densi- 
ty of  the  surrounding  air ;  but,  when  air  is  blown  in 
throuffh  C,  the  air  rises  through  the  water  to  the 
top  of  the  copartment  F ;  and  as  the  only  issue  for 
the  air  is  through  the  small  aperture  of  the  blow-pipe, 
by  which  it  cannot  escape  nearly  so  fast  as  it  is 
blown  in,  the  air  consequently  becomes  condensed 
in  the  upper  part  of  the  copartment  F;  and  this 
condensed  air  pressing  on  the  water  in  F  more 
strongly  than  the  atmosphere  does  on  the  water  in 
D£,  depresses  the  surface  of  the  water  in  F,  and 
causes  it  to  rise  in  DE,  which  is  effected  by  a  por- 
tion of  the  water  passing  under  the  partition  into  the 
open  copartment  DE.     Thus  the  pressure  exerted 
by  the  column  of  water  whose  height  is  the  difier- 
ence  of  level  of  the  water  in  DE,  and  of  the  water 
in  F,  forces  the  air  firom  the  copartment  F  through 
the  blow-{>ipe  a,  which  is  directed  against  the  flame 
of  a  lamp ;  and  this  pressure  keeps  up  a  constant 
blast  till  the  water  in  the  two  copartments  comes 
nearly  to  the  same  height.     The  degree  of  conden* 
sation  of  the  inclosed   air,  and  the  height  of  the 
column  of  water  pressing  on  the  condensed  air,  are 
measures  of  each  other,  when  much  air  is  blown  in, 
so  as  to  occasion  a  considerable  degree  of  condensa- 
tion. The  difference  of  level  resulting  is  considerable ; 
and  the  column  of  water,  which  is  always  reacting 
with  an  equal  and  contrary  pressure  on  the  condensed 
air,  causes  it  to  issue  with  greater  velocity  from  the 
blow-pipc :  when  the  conden««ation  diminishes,  -so 
docs  the  column  of  water,  and  the  velocity  of  the  b- 
suing  stream  of  air.     More  air  is  to  be  blown  in 
with  the  mouth  through  the  tube  C,  from  time  to 
time,  so  as  to  keep  the  blast  regular.     Mr  Tilley  is 
of  opinion  that  this  apparatus  produces  a  more  regu- 
lar stream  of  air  than  a  double  bellows,  and  it  has 
likewise  the  advantage  that  the  operator  is  free  from 
the  trouble  of  movin?  a  pedal.     The  dimensions  of 
the  vessel  A  A,  which  is  either  of  tinned  iron  or  of 
tinned  copper,  are  1 7  inches  in  height,  5  inches  in 
width,  and  9  in  breadth ;  the  lid  of  the  vessel  opens 
and  shuts  on  hinges,  and  supports  the  tallow  lamp 
B.    The  bent  glass  tube  a,  which  terminates  in  a 
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BlowH>fp«.  nudl  hole,  fa  fitted  afar-t^t  into  ft  tin  tube,  which  u 
^«^V^^  made  conical,  and  which  forms  the  i«tue  from  the 
top  of  the  copartment  F ;  for  this  purpose,  paper  is 
wrapped  round  the  glass  tube,  and  then  cotton  wick 
yam,  in  a  conical  form,  so  that  the  glass  tube  thus 
clothed  may  fit  tight  into  the  socket,  and  may 
nevertheless  be  moved  round,  that  the  blast  may  act 
properly  on  the  flame.  The  bent  metal  tube  C  is 
also  fizied  into  its  socket  in  the  saose  manncnr  ;.its 
junction  with  the  socket  is  seen  in  fig.  10.  There  is 
a  screen  formed  of  a  tin  plate  sliding  vertically  in 
grooves  between  two  upright  pieces  of  tin ;  the  edge 
of  this  is  seen  at  S,  in  ng.  10.  It  is  intended  to  pro^ 
tect  the  eyes  of  the  operator  fi^oni  the  light  of  the 
lamp,  whilst,  at  the  same  time,  he  can  see  the  subject 
of  his  operation  over  the  top  of  the  screen.  This 
screen  is  not  soldered  to  the  vessel,  but  is  held  fast 
by  its  foot  being  placed  between  the  lid  of  the  ves* 
■el  and  the  top  of  the  close  chamber  F.  Two  rests 
for  supporting  the  operator's  arms  project  one  from 
each  jude  of  the  vessel ;  upon  these  the  arms  are 
placed  when  any  substance  is  held  to  the  flame. 
These  rests  are  wn^ped  round  with  woollen  list  or 
leather,  so  as  to  be  more  conv^iient  for  leaning 
upon.  The  whole  of  the  apparatus,  including  the 
kunp  and  case,  weighs  only  three  pounds  and  a  half. 
When  it  is  to  be  used,  the  vessel  is  fixed  to  a  table 
or  bench,  by  means  of  a  leather  strap  buckled  to 
two  loops,  which  are  on  the  sides  of  die  vessel  op- 
posite to  each  other ;  the  strap:  is  passed  under  the 
table  or  bench.  The  long  flat  cotton  wick  is  pre- 
ferred by  some  glass-blowers  to  the  usual  round  cot- 
ton wick.  The  lamp  is  filled  with  tallow,  which 
melts  after  the  lamp  has  been  lighted  for  some  time, 
and  then  it  bums  as  freely  as  oil,  and  with  a  less 
offensive  smell.  When  not  in  use,  the  tidlow  be- 
•omes  solid,  and  is  more  conveniently  carried  about 
than  oil :  hogs'  lard  also  does  well  for  burning  in  this 
lamp.  Some  glass-blowers  mix  cocoa-nut  oil,  which  ia 
aolid,  at  the  temperature  of  the  climate  of  Britain, 
with  hogs'  lard,  and  find  it  to  answer  well  in  the  lamp. 
The  lamp  is  placed  within  another  vessel,  marked  K, 
which  supports  it  at  a  proper  height,  leaving  a  space 
between  all  round,  to  receive  any  tallow  niat  may 
run  over  the  edge  of  the  lamp.  A  wire  bent  at  the 
end  is  convenient  for  trimming  the  wick,  and  form- 
ing it  into  a  channel  through  which  the  stream  of 
air  is  to  be  directed.  It  is  convenient  to  have  seve- 
ral lamps  with  wiCks  of  different  thicknesses,  name- 
ly, one  to  hold  two  flat  cottons  of  about  one  inch 
mul  a  quarter  broad,  another  to  hold  four,  a  third  to 
hold  six,  or  as  much  common  wick-yam  as  is  equal 
to  those  wicks  in  bulk,  and  glass  adjutages  of  differ- 
ent sized  apertures  to  suit  the  different  sized  wicks. 
See  Transactions  of  the  Society  for  Encouraging 
AHSy  Vol.  XXXI. 
Ea&pile^  '^^  Eolipile,  fig.  11.,  Plate  XXXIV.  has  been  ap- 

plied to  act  as  a  blow.pipe.  It  is  a  hollow  vessel  of 
[Nrass,  sometimes  made  in  form  of  a  small  kettle,  some- 
times in  form  of  a  ball  of  two  inches  in  diameter,  with 
a  tube  of  brass  that  screws  into  it.  The  tube  is  to  be 
screwed  off  in  order  to  pour  in  alcohol  by  a  small 
funnel;  and  then  the  tube  being  replaced,  and  heat  ap- 
plied to  the  bulb,  the  vapoiv  of  the  alcohol  issues 
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firom  thesmall  apertureof  the  tube,  and  being  directed' Btow^^ 

against  the  flame  of  a  lamp,  the  flame  is  driven  in  a  '^^  t^^ 

horizontal  stream,  such  as  the  blow-pipe  produces. 

The  instrument  has  a  safety-valve  (S)  to  prevent  the 

danger  of  explosion,  which  might  happen  if  the 

nozle  were  stopped.    The  same  wick  that  heats  the 

bulb  may  serve  to  furnish  the  jet  of  flame,  as  is  the 

case  in  the  eolipile  represented  in  fig.  1 1.     This  in* 

strument  has  been  proposed  to  be  applied  to  the  pUr* 

poses  of  the  mineralogist ;  but  it  does  not  appear  to 

be  either  so  readily  put  in  action,  or  so  efficacious  as 

the  common  blow-pipe,  which  is  also  simpler  in  its 

construction,  less  bulky,  and  more  easily  carried 

about. 

Mr  Newman,  philosophical  instrument  itiaker  of  Newiiiaii*s 
Lisle  Street,  London,  having  observed  that  air,  con-  Blow-pip«  j 
Reused  in  a  cavity,  required  a  considerable  time  to 
esci^e  through  a  small  aperture  made  to  give  it  issuof 
contrived  the  apparatus  represented  at  fig.  12.,  which 
acts  as  a  blow- pipe.  This  apparatus  consists  of  a 
strong  plate  copper  box  perfectly  air-tight,  three 
inches  in  width  and  height,  and  four  in  len^,  a  con- 
densing syringe  to  force  air  into  the  box,  and  an  ad- 
jutage with  a  stop-cock  at  one  end  of  the  box,  by 
which  the  issue  of  the  air  is  regulated.  TTie  piston 
rod  of  the  condensing  syringe  works  through  collars 
of  leather  in  the  cap,  which  has  an  aperture  in  the 
side,  and  a  screw  (N)  connected  with  a  stop-cock, 
which  may  be  made  to  communicate  with  a  jari 
bladder,  or  gassometer,  containing  oxygen,  hydrogen^ 
or  other  gases.  When  this  communication  is  made» 
and  the  condenset  worked,  the  gas  contained  in  the 
jar  or  bladder  is  thrown  into  the  box,  and  issues 
through  the  adjutage  upon  the  flame  of  a  lamp 
placed  near  it.  -  When  the  apparatus  is  worked  with 
common  air,  a  few  strokes  of  the  piston  fills  the 
chamber  with  compressed  air.  When  the  cock  of 
the  adjutage  is  opened,  the  air  issues  with  great  ve- 
IcKsity  in  a  small  strec&n,  and  when  directed  on  the 
flame  ofi%a  lamp,  produces  a  jet  of  flame  as  the  com- 
mon blow-pipe  does,  but  with  more  precision  and  re- 
gularity, llie  force  of  the  stream  of  air  is  easily  - 
adjusted  by  opening  more  or  less  the  stop-cOck  of 
the  adjutage ;  and,  when  the  box  has  been  mode- 
rately charged,  the  stream  will  continue  to  issue  uni- 
formly for  twenty  minutes ;  when-  the  strength  of  the 
blast  begins  to  decline,  it  will  be  restored  by  work- 
ing the  syringe.  The  apparatus  is  very  portable,  and 
not  liable  to  injury.  It  is  made  by  Mr  Newman,  the 
inventor,  with  a  lamp  adapted  to  it,  so  as  to  pack  tip 
in  a  box  not  more  than  six  inches  in  length,  and  four 
inches  in  width  and  height,  enough  of  space  being 
left  for  other  small  articles :  others  he  makes  in  boxes 
somewhat  larger,  so  as  to  contain  also  a  selection  of 
chemical  tests.  See  Journal  of  Science,  edited  at 
the  Royal  Institution,  No.  1. 

Sir  Humphrey  Davy  having  discovered  that  the  ex-  with  s  mhc- 
plosion  from  oxygen  and  hydrogen  gases  would  not  *""*  ^^PS^" 
communicate  through  very  small  apertures,  Mr  Chil-  jJL^ 
dren  proposed  io  him  to  employ  Newman's  blow-pipe 
fofeflecting  a  combustion  of  a  mixture  of  oxygen  and 
hydrogen  gas,  issuing  from  a  small  aperture.    This 
Sir  Humf^rey  did,  and  found  that  tlie  flame  pro- 
duced the  most  intense  heat,  which  instantly  fused  bo- 
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Rlow-|iipei  dies  of  a  very  refractoryjiature.  Dr  Clarke,  Professor 
^•^^^''^^^  of  Mineralogy  at  Cambridge,  having  consulted  Sir 
Humphrey  on  the  subject,  proceeded  to  expose  a 
great  variety  of  mineral  substances  to  the  fiame,  for 
the  purpose  of  observing  its  effects  upon  each  of  l;hem. 
The  tube  of  glass  through  which  the  mixture  of  the 
two  gases  is  to  issue,  is  cemented  on  the  pipe  of 
issue  of  Newman's  blow-pipe.    The  tube  at  first  used 
by  Dr  Clarke  was  3  inches  in  length,  and  the  dia- 
meter of  its  cavity  ^^^th  of  an  inch.     The  end  of  the 
tube  was  constantly  breaking  during  the  experiments, 
owing  to  the  sudden  changes  of  temperature,  until 
at  last  he  usually  worked  with  a  tube  only  one  inch 
and  three-eighths  in  length.     When  the  current  of 
gas-  is  feeble,  from  the  gas  in  the  reservoir  having 
come  nearly  to  tlie  same  degree  of  density  as  the 
surrounding  air,  or  from  the  current  being  suppres- 
sed in  the  beginning  of  an  experiment,  then  the 
flame  has  a  retrograde  movement,  passing  up  the  ca- 
pillary cavity  of  the  tube  about  half  an  inch,  and, 
after  splitting  the  end  of  the  glass  tube,  the  flame 
goes  out  of  itself;  so  that,  even  in  this  case,  there 
IS  no  danger  of  explosion.     In  order  to  try  the  ef- 
fects of  an  explosion,  four  pints  of  a  mixture  of  the 
two  gases  were  condensed  into  the  chest,  which  was 
all  that  the  syringe  could  force  into  it.    The  glass 
tube  was  taken  off,  so  that  the  diameter  of  the  nose- 
pipe,  by  which  the  gas  was  to  issue,  was  about  one- 
eighth  of  an  inch.    A  burning  spirit-lamp  was  placed 
at  this  i^erture,  and  the  stop-cock  being  opened  by 
means  of  a  long  string  attached  to  it,  the  whole  gas 
exploded  with  a  report  like  that  of  a  cannon ;  Uie 
chest  was  burst,  the  stop-cock  driven  out,  and  one 
end  of  the  chest  was  torn  off  and  thrown  against  the 
wall  of  the  room.    This  shows  the  danger  of  using 
the  apparatus  with  too  large  an  aperture,  and  the 
necessity  of  employing  a  capillary  tube. 
Br  Clsrke*0     When  the  mixture  of  the  two  gases  is  to  be  em- 
Experi*       ployed  in  Newman's  blow-pipe,  the  chest  is  first  ex- 
">^^         nausted  of  air,  and  then  the  gaseous  mixture  in  a 
bladder,  screwed  on  at  N,  is  to  be  forced  into  the 
chest  by  the  condensing  syringe.     The  proportions 
of  the  two  gases,  which  Dr  Clarke  found  to  produce 
the  greatest  heat,  are,  two  volumes  of  hydrogen  and 
one  of  oxygen  gas.    The  intensity  of  the  heat  is 
much  greater  when  the  gases  are  pure ;  the  oxygen 
procured  from  manganese  does  not  produce  nearly 
so  great  a  heat  as  that  got  from  the  hyper-oxymu- 
riate  of  potass.    The  intensity  of  the  heat  may  be 
regulated,  by  allowing  the  gas  to  issue  in  a  more  or 
less  copious  stream,  which  is  done  by  turning  the 
stop-cock.    The  heat,  Dr  Clarke  thinks,  is  greater 
than  that  produced  by  the  largest  galvanic  batteries. 
Most  substances  hitherto  tried,  are  fused  by  it,  so 
that  it  is  difficult  to  find  supports  for  holding  the 
subject  of  experiment  to  the  flame.    The  supports 
employed  by  Dr  Clarke  were,  charcoal,  platina,  a 
piece  of  tobacco-pipe,  black  lead.    Lime,  strontian, 
and  alumine,  were  fused.    The  metal  of  strontian  was 
got,  and  retained  its  lustre  for  some  hours.    The  alka- 
Bes  were  fused  and  volatilized  almost  the  instant 
they  came  in  contact  with  the  flame.     Rock-crystal 
fused  into  a  transparent  glass  full  of  bubbles.  Quartz 
gave  the  same  result.     Opal  fused  into  a  pearly 
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white  enamel.   Flint  fused  rapidly  into-a  white  frothy   Uow-pipe 
enamel.     Blue  sapphire  melted  into  greenish  glasb  I . 

balloons,  ramified  singularly.  Foliated  talc  iused  mJcIoi^ 
into  a  greenish  glass.  Peruvian  emerald  melted  s^^v^/ 
into  a  transparent  and  colourless  glass,  without  bub- 
bles. Lapis  lazuli  fused  into  a  transparent  glass 
with  a  slight  tinge  of  green.  Pure  foliated  native 
magnesia,  from  America,  is  the.  substance  the  most 
difficult  of  fusion ;  it  is,  however,  at  last  reduced  to 
a  white  opaque  enamel.  Agalmatolite  of  China  fuses 
into  a  limpid  colourless  glass.  Iceland  spar  is  next 
in  difficulty  of  fusion  to  the  native  magnesia ;  it  does 
at  last  melt  into  a  limpid  glass^  and,  during  the  pro- 
cess, gives  an  amethyst-coloured  flame  as  strontian 
does;  the  fusion  of  pure  lime  aiid  of  all  its  com- 
pounds, is  attended  with  a  flame  of  the  same  colour. 
Diamondfirst  became  opaque,  and  then  was  gradually 
volatilized.  Gold  fused  along  with  borax,  on  a  piece 
of  tobacco-pipe,  was  nearly  all  volatilized.  Platina 
wire,  -J^  of  an  inch  diameter,  melted  the  instant 
it  was  brought  into  contact  with  the  flame  of  the  gas ; 
the  melted  platina  ran  down  in  drops,  and  the  wire 
burnt  as  iron  wire  does  in  oxygen  gas.  Brass  wire 
burnt  with  a  green  flame,  differing  from  the  green 
flame  that  salts  of  copper  give.  Copper  wire  melted 
rapidly  without  burning*  iron  wire  burnt  with  bril- 
liant scintillation.  Plumbago  melted  into  a  bead 
which  was  attractable  by  the  magnet.  Blend  or 
native  sulfuret  of  zinc  melted,  and  metallic  zinc  ap- 
peared in  the  centre  of  the  melted  mass.  Metallcnd 
oxide  of  manganese,  crystallized  in  prisms,  was  re- 
duced to  a  metallic  state.-^See  Dr  Clarke's  Accaunl 
qfhis  ExperimenUf  in  the  Journal  of  Science^  edited 
at  the  Royal  Institution,  October  1816.  (y.) 

BLOW-PIP£,  IN  Anatomy,  a  straight  hollow 
tube  of  brass,  of  an  elongated  conical  form,  six  inches 
in  length,  and  open  at  both  ends.  The  aperture  of  the 
large  end  is  three-tenths  of  an  inch  in  diameter,  that 
of  the  smaller  end  is  of  the  size  of  a  needle's  point. 
It  is  used  for  blowing  air  into  the  collapsed  vessels 
of  the  dead  subject,  m  order  to  know  the  course  of 
these  vessels.  (y.) 

BLOWING  of  a  Fire^Arm^  is  when  the  vent  or 
touch-hole  is  run  or  gullied^  and  becomes  wide,  so 
that  the  powder  will  flame  out. 

BLOWING-MACHINES,  in  the  arU  and  ma- 
nufactures, and  in  domestic  economy,  are  instru- 
ments for  producing  a  continued  current  of  air,  prin- 
cipally for  the  purpose  of  fiicilitating  the  combustion 
of  fuel.  The  first  idea  of  such  a  machine  was  doubt- 
less derived  from  the  lungs,  which  we  are  constantly 
in  the  habit  of  using  for  the  purpose  of  blowing,  but 
more  especially  in  the  simple  and  useful  application 
of  the  blow-pipe. 

Of  these  different  machines,  the  common  bellows  Commss 
bears  the  greatest  resemblance  to  the  lungs,  and  was,  Bellowa 
in  all  probability,  the  first  contrivance  for  artificial 
blowing.  In  the  first  instance,  this  instrument  might 
be  a  simple  bag,  capable  of  distension  by  a  mechanical 
force,  the  air  being  drawn  in  and  pressed  out  of  the 
same  aperture  in  the  manner  of  breathing.  The  first 
improvement  upon  this  simple  form  would  be,  to  ad- 
mit the  air  by  a  valve  opening  inwards  when  the 
bellows  were  distendedi  the  blast  outwards  being    . 


BLOW   PIPE. 


PLATE  amv. 
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Blowtiig-  from  another  aperture.    This  inprovenent  contista    plies  air  to  the  upper  carity^  wfaSe  the  upper  board  niowingw 
M-^:        .    .1^      .   .^  .        ^    ..._j    .        .1  ...      ^  consuntly  pressing  umformly  inpoD  the  air  in  MscWnes. 

it.  Although  this  is  a  considerable  improvement  **^^/*^ 
upon  the  single  bellows,  it  does  not  completely  ob« 
viate  the  irregularity  of  the  bhist.  So  long  as  the 
lover  board  is  not  in  action,  the  pressure  on  the  up- 
per board  being  uniform,  the  blast  is  the  same.  Eve- 
ry time,  however,  the  bottom  board  rises  to  force 
the  air  into  the  upper  cavity,  an  extra  pressure  is 
given  to  the  air  in  the  upper  cavity,  and  a  temporary  ' 
puff  is  produced.  In  the  application  of  bellows  to 
the  smith's  forge,  the  continued  blast  was  of  less 
importance  than  in  the  blast-furnaces  applied  to 
the  smelting  or  refining  of  ores.  The  single  bel- 
lows are  at  present  almost  exclusively  employed  by 
anchor*smiths  and  cutlers,  while  the  blacksmith  and 
most  others  use  double  bellows,  which  are  doubtless 
better  for  all  purposes. 

In  FVance  and  other  parte  o^  the  Continent,  bel-  Wooden 
lows  have  been  formed  entirely  of  wood,  instead  of  ^*'^'"* 
the  flexible  sides  of  leather,  which  serves  to  increase 
.and  dimmish  the  capacity.  The  wooden  bellows  con- 
sist of  two  boxes,  each  open  on  one  side,  the  one 
being  just  capable  of  containing  the  other ;  the  outer 
box  TOmg  placed  with  the  mouth  upwards,  the  other 
is  made  to  descend  into  it,  with  the  mouth  down- 
wards ;  the  latter  being  capable  of  moving  up  andt 
down,  while  the  other  remained  fixe^.  In  the  hot- 
torn  of  the  fixed  hex  is  a  valve  like  the  common 
b^ows^  and  a  pipe  on  the  same  level,  to  let  out  the 
blast.  The  chax^  of  ci^city,  b^  the  motion  of 
this  box,  causes  the  blast,  and  with  less  waste  of 
power  than  that  occasioned  by  the  bendixiff  of  the 
leather  in-  the  common  bellows.  This  advantage  is, 
however,  probably  more  than  compensated  by  the  loss 
of  air,  from  the  box  not  fitting  on  the  sides.  See  a 
description  of  this  and  some  other  blowinff-machines, 
under  Pneum aticSi  in  the  Encydopadia  Briian" 
niotu 

The  common  smith's  bellows  have  lately  been  con-  Circnisr 
structed  of  a  circular  form.    The  boards  of  these  bel-  Beitows. 
lows  are  round,  and  the  moveable  boards  parallel  to 
the  horizon  and  to  each  other.    We  have  given  a' 
view  of  this  construction  in  Plate  XXXV.  figures  4. 
and  5.     A  is  the  blast-pipe,  B  the  moveable  lower 
board,  C  the  fixed  board,  into  which  the  pipe  is  in- 
serted, and  D  the  upper  moveable  board,  on  which 
is  placed  a  weight,  to  regulate  the  strength   of   . 
the  blast.    Motion  is  given  to  the  lower  board  by 
the  lever  L,  and  the  chain  H  working  on  the  rol* 
ler  R. 

The  form  of  these  bellows  being  cylindrical,  the 
weight  required  to  give  a  given  pressure  and  strength 
of  blast  will  be  easily  determined.  If  the  diameter 
be  1  foot,  the  area  wUl  be  113.19  inches.  The  most 
convenient  and  proper  blast  for  smith's  bellows  is 
about  i  lb.  upon  the  inch,  or  from  that  to  ^  lb.  The 
upper  board,  in  this  case,  would  .require  a  weight  of 
56.5  to  give  a  blast  equal  to  half  a  pound -upon  an 
inch.  This  pressure  would  give  a  velocity  equal  to 
about  207  feet  a  second.  If  the  diameter  of  the 
nose-pipe  be  changed,  the  number  or  length  of  the 
strokes,  or  both,  must  be  changed,  in  order  that  the 
pressure  and  the  corresponding  density  of  the  blast 
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Mschinefc^  in  the  air  being  admitted  at  a  wider  aperture,  whicli 
^*"^*V^*^  fills  the  bellows  in  less  time  than  would  be  perform- 
ed through  the  small  pipe  through  which  the  air 
^ould  escape.     The  blast,  in  this  state  of  the  ma- 
chine, is  not  continuous,  but  in  puffs,  at  intervals  of 
time  required  for  the  air  to  enter  the  bellows  through 
the  valve ;  the  blowing  interval  being  to  the  filling 
interval  as  the  areas  of  the  apertures.    This  irregu- 
lar blast  was  for  some  time  remedied  by  employing 
two  bellows  which  blew  alternately,  the  blowing  on 
•ne  taking  place  while  the  other.was  filling.     I1iis 
inconvenience  was  but  partially  remedied  by  this 
contrivance.    The  invention  of  what  are  called  dou- 
ble bellows  must  have  been  considered  a  valuable  ac- 
quisition in  the  art  of  blowing.    Previous  to  describ- 
ing these,  it  will  be  necessary  to  give  a  description 
of  single  bellows  above  mentioned. 
Six^e  Bel-      ^^  ^iH  be  needless,  however,  to  say  more  than  re- 
tow  t.  fer  the  reader  to  common  domestic  bellows^  which 
are  in  every  respect  the  same  as  the  single  bellows 
first  used.      The  leather  nailed  to  the  upper  and 
'  lower  boards  is  prevented  from  collapsing,  when  the 
boards  are  separated  by  a  hoop  of  wood  contained 
withiUf  performing  the  office  of  the  ribs  in  the  ster- 
num of  animals,  without  which  the  breathing  would 
not  be  performed.    The  lower  board  contains  the 
valve  which  admiu  the  air«    When  the  two  boards 
are  separated,  the  air  lif^s  the  valve  in  entering  the 
cavity.     When  full  of  air,  the  closing  of  the  boards 
causes  the  air  within  to  close  the  valve  to  prevent 
ite  return  in  that  direction,  and  compels  it  to  escape 
at  the  pipe,  the  mouth  of  which  is  called  the  nozle 
or  nose-pipe. 
Bonble  ^^  oraer  to  conceive  the  construction  of  the  dou- 
BeUows      ble  bellows,  we  have  only  to  take  a  third  board  ex- 
actly of  the  shape  of  the  other  two,  and  connect  it 
with  the  lower  board  by  a  piece  of  leather  similar  to 
that  of  the  single  bellows,  maklne  two  cavities  ex- 
actly similar,  and  separated  by  the  lower  board  o£ 
the  single  bellows,  which  now  becomes  the  middle 
board  of  the  double  bellows.    The  third  board  we 
shall  now  call  the  lower  board.     This  latter  has  a 
valve  in  it  exactly  similar  to  the  first,  which  still  re- 
tains its  [^ace  in  the  new  censtruction. 

The  middle  board  is  now  fixed  in  a  horizontal  po- 
sition, the  pipe  being  placed  to  the  fire  to  be  blown. 
The. lower  board  is  held  down  by  a  weight,  which 
keeps  the  lower  cavity  constantly  full  of  air.  The 
top  board  has  a  weight  laid  upon  it  which  presses 
all  the  air  out  of  the  upper  cavity  through  the 
pipe. 

The  machinal  action  by  which  the  blowing  is  per- 
formed, is,  first,  to  lift  up  the  lower  board.  This 
forces  the  air  from  the  lower  into  the  upper  cavity, 
the  valve  in  the  middle  board  preventing  its  return. 
The  weight  on  the  upper  board  now  presses  the  air 
with  a  uniform  blast  through  the  pipe.  During  this 
time  the  lower  board  descends,  which  fills  the  Tower 
cavit)^  with  air  from  the  atmosphere.  This  again  rises, 
and  gives  its  contents  to  the  upper  cavity,  and  thence 
through  the  nose-pipe.  Hence  we  see  that  irregular 
pufBng  blast  which  belongs  to  the  single  bellows  is 
here  confined  to  the  lower  board  only,  which  sup- 
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Blowing-  may  remain  the  some.  If  the  nmnber  and  length  of 
Bfacjune^  ^^  strokes  were  kept  up,  and  the  aperture  dhni- 
^^^^^'^'^^  nished,  at  the  same  time  that  the  capacity  of  *the 
bellows  will  not  admit  of  enlargement,  the  pressure 
and  density  of  blast  will  be  increased,  although  no 
additional  weight  is  laid  on.  This  frequently  hap* 
pens  in  the  smith's  bellows  when  he  makes  an  in* 
creased  effort  to  blow  after  the  upper  cavity  is  full. 
It  is  much  better,  however,  not  to  exert  the  bellows 
in  this  way  when  a  stronger  l^ast  is  required,  but  to 
produce  the  eflbct  by  an  additional  weight.  A  very 
strong  blast  is  found  to  be  very  injurious  to  the  iron 
when  welding  heats  are  required,  and  still  more  so 
in  working  steel.  It  is  much  better  that  an  increase 
of  air,  which  is  frequently  wtfnted,  should  be  fur- 
nished by  increasing  the  aperture,  supposing  the 
power  to  be  at  the  time  adequate  to  keep  up  the  in- 
creased supply.  Bellows  should  therefore  be  so 
constructed  that  the  pressure  may  be  uniform,  and 
not  immediately  under  the  control  of  the  workman. 
When  he  wishes  to  quicken  his  heat,  he  should 
have  the  means  of  increasing  the  aperture  by  a  cir- 
cular plate  turning  on  an  axis  at  ri^t  angles,  to  the 
lenffth  of  the  pipe,  as  seen  in  fig.  9.  When  in  the 
position  aif  the  whole  area  is  fiU^ ;  when  in  Aat  of 
cdf  the  air  passes  in  its  full  quantity.  The  index 
being  placea  at  any  intermediate  points,  ef^  will  let 
m  any  proportionate  quantity  required. 

The  imerture  might  be  made  to  change,  by.  the  in- 
crease of  power  upon  the  machine,  and  thus  made  to 
regulate  itself.    Several  simple  ik>ntrivanee8  of  this 
kind  may  be  applied  by  any  one  skilled  in  ma- 
ehinery. 
New  Blow-     These  improvements  would  render  the  eommen 
ioff-Ms.      leather  bellows,  of  the  form  above  given,  very  useful 
^^"^^^^       for  smiths.    The  irregular  blast  occasioned  by  their 
present  construction  is  found  to  be  very  injurious  to 
the  iron,  both  as  to  its  quality  and  eeonomy.     This 
is  abundantly  shown  in  the  use  of  some  blowing- 
machines  lately  invented,  wliich  have  the  advantage 
of  a  uniform  blast,  and  at  the  same  time  much  softer, 
being  produced  by  a  small  pressure. 

These  blowing-machines  are  also  found  to  an- 
swer very  well  for  melting  cast-iron,  the  soft  blast 
having  less  tendency  to  destroy  the  carbon  the 
quantity  of  air  being  compensated  by  increasing  the 
aperture. 

One  of  these  machines  is  the  invention  of  Mr 
Street,  for  which  he  has  taken  out  a  patent.  It  con- 
sists of  a  barrel-shaped  vessel,  from  4  to  5  feet  in 
diameter,  and  of  a  length  more  or  less  proportionate 
to  the  work  it  has  to  perform. 

This  cylinder  is  supported  on  two  bearers  by  the 
two  ends  of  its  axis  like  a  barrel  chum.  The  cylin- 
der is  divided  into  two  equal  parts  by  a  plane  in  the 
direction  of  its  lensth,  fitting  the  two  ends  and  the 
upper  side,  water-tight,  and  extending  downward  to 
-  a  small  distance  from  the  opposite  side.  This  sep- 
tum is  in  a  perpendicular  position  when  the  cylin- 
der is  at  rest.  When  this  vessel  is  partly  filled  with 
water,  and  is  made  to  pass  through  a  certain  space 
on  its  axis,  the  air  which  occupies  the  upper  part  of 
the  vessel  will  be  compressed  on  one  side  by  Uie  wa- 
ter, which  flows  from  one  side  of  the  septum  to  the 


ether,  and  will  become  in  the  aane  degree  ittiAed 
en  the  other,  firom  a  contrary  cause.  I^  however, 
in  this  situation,  a  valve  be  made  to  open  in  „ 
firom  the  atmosphere  on  the  rarified  side,  and  ano» 
ther  to  open  outwards  on  the  condensed  aide,  two 
equal  and  contrary  currents  will  be  established,  one 
inwards,  and  the  other  outwards.  On  the  roturning 
stroke  both  these  valves  will  shut,  and  the  other  two 
sides  will  be  put  in  the  same  situation  with  the  fine 
cavities.  If,  now,  two  similar  valves  to  the  last  b» 
introduced,  two  similar  currents  will  be  produced* 
If  the  two  valves  at  which  the  air  escapes  inns 
the  machine,  one  on  each  side  the  septum,  be  made 
to  communicate  with  one  cavity  from  which  a  nose* 
pipe  proceeds,  while  the  other  two  valves  coounu« 
nicate  with  the  asmosphcre,  every  stroke  will  dia* 
charge  a  quantity  of  air  through-  the  nose-pipe  from 
one  cavity,  and  introduce  the  same  volume  of  aiv 
from  the  atmosphere  into  the  other  cavity.  These 
strokes  are  produced  by  the  oscillating  motion  of 
the  machine,  the  limit  <^  its  vibrations  being  about 
a  quarter  of  the  circle  or  90^. 

These  alternate  pufi  of  air  are  first  prqpdled  into 
a  vessel  containing  water  to  regulate  the  blast.  This 
vessel  is  divided  into  two  portions  by  a  septum, 
which  passes  from  the  close  cover  at  the  top  neady 
to  the  bottom.  When  the  air  is  forced  mto  the  eai» 
vity,  whidi  is  close  at  the  top,  it  esqpels  the  water 
under  the  septum  at  the  bottom  into  the  open  cavi^^ 
so  as  to  keep  a  constant  head  in  the  latter,  compress- 
ing the  air  in  the  former.  ^From  this  alr-diest,  m 
nose*pipe  proceeds  to  the  fire,  and  the  air  escapes 
firom  it  with  a  uniform  velocity  so  long  as  the  same 
column  of  water  in  the  chest  is  preserved.  This  de^ 
scription  answers  to  the  first  nuudiine  of  the  inven- 
tor; he  has  since  taken  out  a  second  patent;  the 
specification  of  which  is  ^en  in  the  Renonto* 
r^  of  ArU,  Vol.  XXVUI.  p.  19S.  We  sfaafi  beio 
give  a  description  of  this  machine,  with  the  pateop 
tee's  improvements.  See  Plate  XXXV.  figs.  1,  % 
and  S. 

Fig.  1.  is  a  longitudinal  section  of  this  ttmchinfi^ 
AB  is  the  cylinder  resting  upon  the  axis  aS  and  c^ 
which  are  supported  on  &e  upri^ts  gg.  The  oscil- 
lating motion  is  given  to  it  by  a  rod  working  uiprnt 
the  pivot  |9,  the  other  end  of  which  is  cannected  with 
a  crank  of  such  a  length  as  to  cause  the  cylinder  to 
move  through  an  arch  of  90  degrees.  The  vessel  k 
filled  with  water  to  the  height  tvf. 

The  part  CBD  (fig.  2.)  is  cut  off  firom  the  rest  of 
the  cylinder  by  two  planes  meeting  at  c,  and  conti- 
nuing down  to  the  axis  x,  so  as  to  work  upon  ite 
convex  surface.  These  planes  extend  the  whole 
length  of  the  cylinder,  and  are  then  divided  trans* 
versely  into  three  cavities  GHI,  as  seen  in  fig.  l. 
The  cavity  G  is  for  the  reception  of  the  external  air, 
and  i^  called  by  the  patentee  a  receiving  box.  The 
cavity  H  is  open  to  the  atmosphere,  the  periphery  of 
the  cylinder  being  removed  in  that  part.  The  cavi^ 
I  is  appropriated  to  the  air-  which  is  driven  out  of 
the  machine,  through  the  valves  tt  and  f  ^  (fig.  s.), 
which  open  alternately  on  eac^  side.  The  cavity  G 
is  divided  longitudinally  in  the  middle,  forming  two 
cavities,  m  and  »,  fig.  2.,  two  valves,  e  and  ^  fig.  i., 
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t|«tt  iBla  Mcb,  Me  Aim  the  end  of  ike  cylindeiy 
and  the  other  from  the  cavity  H*  Each  of  the  ca- 
vities m  and  n  communicate  with  the  body  of  the  cy- 
linder by  the  holes  kh  in  the  dividing  planes.  The 
cavity  I  has  no  divisiony  as  it  receives  the  air  from 
both  sets  of  exit  valves,  which  escapes  at  the  pipe 

P. 

The  axis  av  works  within  ^e  iaxis  ab  and  ed^  and 
is  rwidered  air-tight  by  a  stuffing-box  vrithin  the 
latter.  This  axis  will  have  the  e&ct  of  remaining 
at  vest,  while  the  cylinder  is  in  motion,  there  being 
no  other  force  exerted  to  turn  it  than  the  friction  of 
the  stiiffing4K>x«  The  use  of  this  axis  is  to  support 
and  turn  a  swing  valve  M  V,  which  is  made  of  rolled 
iion,  strengthened  by  ribs  connected  with  the  axis. 
This  valve  is  a  plane,  which  would  exactly  sweep 
the  interior  sur&ce  of  the  cylinder  without  touching 
it.  If  the  axis  vx  be  held  fast,  the  valve  will  retain 
Its  perpendicular  position,  while  the  cylinder  per- 
forms its  vibrating  motion.  The  water  would  also  re- 
main at  rest,  with  the  exception  of  the  motion  which 
its  friction  and  the  compression  of  the  air  occasions. 
When  the  machine  moves  from  D  (fig.  3.),  till  the 
plane  DC  comes  very  near  to  the  surface  of  the  wa- 
ter tM,  the  valves  qq.  open,  and  a  volume  of  air  equal 
to  the  space  DCS  wilt  be  expelled  through  the  ca- 
vity I  (fig.  l.)»  along  the  pipe  P,  during  the  time  the 
valves  in  the  cavity  tn  (fig.  2.)  have  opened  to  admit 
the  same  volume  of  atmospheric  air  on  the  returning 
stroke.  The  point  B  is  carried  the  contrary  way, 
by  which  another  portion  of  air  opens  the  vdves  tt 
to  pass  through  the  pipe  P,  while  the  same  vo- 
lume of  air  from  the  atmosphere  enters  the  cavi- 
ty ff,  which  in  its  turn  is  forced  through  the  exit 
niweiU. 

The  use  of  the  awing  valve  MY  will  now  be  ob- 
vious. If  it  did  not  exist,  every  time  the  air  was 
eompressed  on  one  side,  the  water  would  be  de- 
pressed on  that  side,  and  the  compression  of  the  air 
would  be  limited  by  the  increased  column  of  water 
en  the  other  side.  This  valve,  however,  prevents 
Ae  water  from  immediately  changine  its  situation, 
BO  more  escaping  from  one  side  of  we  valve  to  the 
4>ther  than  idiat  can  pass  between  the  edges  of  the 
▼alve  and  the  cylinder,  which,  in  the  short  space  of 
one  stroke,  can  be  only  a  very  small  quantity.  This 
may  be  considered  as  a  great  improvement  upon 
tiie  first  machine,  which  wse  have  befiH'e  described* 
The  patentee  further  intends  occasionally  to  give  to 
this  swing  valve  a  contrary  motion  to  that  of  the  cy- 
linder, and  thus  still  more  increase  the  blast,  Chr, 
in  the  use  of  a  very  small  blast,  the  valve  may  be 
left  at  liberty,  and  merely  prevent  the  too  great  agita- 
tion of  the  water,  ^ich,  in  the  original  machine,  was 
•onsidered  as  an  objection.  Two  of  these  machines 
are  frequently  used  together,  and  worked  by  cranks, 
which  make  an  angle  of  45^  with  each  other,  to 
make  the  strong  part  of  the  Mast  of  the  one  to  oc- 
cur vnth  the  w^ik  part  of  the  other. 

The  part  I  of  tlie  exit  pipe  PL,  must  be  preciie- 
Igr  in  the  centre  of  motion.  Hie  part  L  works  in  a 
stuffing  part,  or  a  ground  socket  connected  with  the 
pipe  LN.  The  latter  should  communicate  with  a 
f^ulator  which  the  patentee  does  not  describe,  but 
recommends  one  of  water.    This  may  be  a  vessel  at 


leaat  of  the  capaci^  of  the  cylinder,  inverted  in  •   Blowtoa- 
reservoir  of  water,  and  stand  near  to  the  bottom.  The  ^  A<«clun< 
pipe  N  is  inserted  into  the  bottom,  which  is  now 
uppermost;  the  height  of>  the  water  in  the  reservoir 
must  be  equal  to  giving  the  required  pressure  to  the. 
tir, 

'  When  the  air  is  forced  into  the  inverted  vessel  by 
the  machiner,  the  water  descends  in  this,  and  rises 
in  the  reservoir,  which  now  gives  a  pressure  to  the 
continued  air  equal  to  the  difference  of  the  height 
of  the  water  in  the  inverted  vessel  and  the  reservoir. 
The  surface  of  the  reservoir  should  be  the  greatest 
possible,  in  order  that  it  may  be  raised  in  Uie  least 
degree  bv  the  water  which  comes  from  the  inverted 
vessel,  which  will  have  the  effect  of  keeping  the  blast 
more  uniform. 

The  water  regulator  is  certainly  the  best  for 
smiths'  bellows,  for  refinaries,  forges,  and  perhaps 
the  common  melting  furnace,  but  they  have  been 
found  very  objectionable  in  the  blowing  of  lairge 
blast-furnaces.  The  air  in  the  common  blowing- 
engine,  which  has  been  already  described  under 
Pneumatics  in  the  Encydopidia^  undergoes  a 
great  increase  of  temperature,  during  its  passage 
through  the  machine^  often  as  much  as«40  or  5^ 
d^ees.  The  heated  air  has  the  effect  of  carry^ 
mg  a  greater  quantity  of  water  idong  with  it  into 
the  furnace,  which  destroys  a  larger  quantity  of 
carbon  than  the  same  bulk  of  common  air,  with- 
out producing  an  adequate  portion  of  heat,  A 
great  part  of  the  heat  of  the  air  is  doubtless  pro- 
duced by  the  friction  of  the  piston  of  the  blowing 
cylinder,  which,  in  this  construction,  has  a  very  tig^t 
wadding*  In  the  blowiag-machine  above  described, 
Ae  water  would  doubtless  be  an  objection  in  blast- 
furnaces, but,  as  its  little  friction  would  not  heat  tb« 
air  like  the  common  blowing  cylinder  used  in  blast- 
furnaces, the  objection  would  be  lesa  formidable. 
Air  must  doubtless  give  out  some  heat  by  its  de- 
crease of  volume,  just  as  it  will  absorb  the  heat  by 
rarificatjon,  as  is  experienced  in  exhausting  this, 
receiver  of  an  air-f>ump.  The  converse  of  &is  is 
equally  shown  in  the  little  instrument  employed  to 
kindle  tinder  by  condensing  the  air  within  it. 

The  heat  by  the  friction  of  this  piston,  is  probably 
muph  more  than  by  the  condensation  of  the  air ;  the 
latter  is  obviated  in  the  machine  above  described, 
and  in  another  blowing-machine  lately  introduced,  of 
which  we  shall  give  a  description. 

This  machine,  in  its  general  appearance,  does  not 
seem  to  have  any  advantage  over  the  common  blow^ 
ing  cylinder,  but  in  practice  it  is  found  superior. 

It  cesembles  in  some  degree  tlie  common  smith's 
bellows  of  the  Chitiese,  which  consists  of  a  square 
wooden  trunk,  in  the  form  of  a  parallopipedon.  A 
board  is  made  to  fit  its  cross  section,  pretty  nearly, 
to  which  is  attached  a  long  rod  by  which  the  board 
is  pushed  backwards  and  forwards  like  a  piston.  At 
one  end  of  the  trunk  is  a  valve  opening  inwards  to  ad- 
mit air,  and  at  the  same  end  is  a  pipe  with  ^  valve 
opening  outwards,. 

The  machine  above  alluded  to  having  some  resem- 
blance to  this,  is  the  invention  of  a  Mr  Vauglian, 
who  has  fitted  up  several  of  them  for  fouoderies,  and 
which  are  much  approved.    The  writer  of  this  ^- 
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Blowing-  tide  has  tdcen  a  drawing  from  one  of  these 
MtdimCT.  employed  to  melt  cast-iron  at  the  Phoenix  Foundry 
^  '^  in  Sheffield. 

Hg8.6.  and  7.  are  two  viewsoi' the  machine.  ABCD 
is  a  square  box  formed  of  pieces  of  cast  metal,  screw- 
ed together  by  hinges.  Two  of  these  are  plaqed 
side  by  side,  as  may  be  seen  in  the  end  view,  fig.  7. 
MQ  is  a  piston  fitting  the  square  box,  which  is  drawn 
backward  and  forward  by  Uie  rod  £F,  which  works 
horizontally  on  the  wheels  tor  by  the  spear  G,  whidi 
communicates  with  the  ^rank  of  a  wheel  at  a  dis- 
stance. 

The  piston  MQ,  which  is  the  most  ingenious 
part  of  this  machine,  is  enlarged  in  fig.  8.  to  render 
It  dearer^  The  body  of  the  piston  is  a  cast-iron 
plate  about  one-half  inch  thick,  with  a  socket  in  the 
middle  to  receive  the  rod.  The  diameter  of  this 
plate  is  about  one-fourth  of  an  inch  less  than  that 
of  the  box.  Two  pieces  of  wood,  v  «»,  are  cut  dia- 
gonally, in  order  to  plac^  the  pieces  of  leather,  /  /, 
between  them.  These  leathers,  with  the  wood,  are 
firmly  fastened  to  the  plate  by  bolts,  such  as  g  h. 

This  leather  extends  about  two  inches  beyond  the 
wood :  their  slight  elasticity  keeps  them  in  contact 
with  the  metallic  surface,  which  is  npt  required  to 
be  very  smooth.  When  the  piston  moves  towards 
the  end  of  the  box,  towards  which  the  leather  pro- 
jects, the  leather  claps  dose  to  the  surface,  render- 
ing it  air-tight,  while  the  leather  on  the  other  side 
of  the  piston  becomes  loose,  and  has  no  friction. 
These  leathers  will  be  contrarily  acted  upon,  when 
the  piston  acts  the  contrary  way.  The  projecting 
curved  pipes,  HI,  form  a  communication  between 
Ae  box  where  the  piston  works,  and  the  air-chest  N. 
When  die  piston  moves  from  B  to  D,  the  valves  F 
and  y  open,  while  L  and  8  are  shut.  The  air  con- 
tained in  the  box  is  now  forced  through  the  valve  R 
into  the  che0t  N,  and  from  thence  wong  the  blast- 
pipe  P. 

In  the  returning  stroke,  which  is  the  whole  length 
of  the  box,  the  v^ves  R,  V,  and  K,  are  shut,  while 
L  and  S  open.  The  air  is  forced  through  H  to  N> 
and  then  through  P. 

Two  of  these  work  at  the  same  time  by  two 
cranks,  which  cause  one  to  be  in  full  blast  at  the 
dme  the  other  is  returning  the  stroke ;  so  that,  with 
due  management,  the  four  pufis  produced  by  two 
double  strokes  may  be  made  to  succeed  each  other 
at  equal  intervals,  which  almost  amounts  to  a  steady 
blast.  The  inventor  recommends  four  of  these 
bbxes  all  to  work  together,  which  would  produce 
eight  puffs  in  the  time  of  one  double  stroke,  which, 
if  divided  into  equal  intervals,  would  prpduce  a  suf- 
ficiently uniform  blast  for  any  purpose. 

When  the  leathers  of  the  piston  are  rubbed  with 
hlack  lead,  th^  friction  almost  amounts  to  nothing. 
The  leather  acts  so  easy  to  the  surface,  and  is  so 
flexible,  that  it  maybe  very  easily  raised  with  the 
ftigers.  This  could  not  be  the  case,  if  it  were  ap- 
plied in  the  same  way  in  a  cylinder;  and  this  is  a 
sufficient  reason  for  using  the  square  box  instead  of 
the  cylinder. 

This  machine  makes  70  strokes  in  one  minute ; 
the  nose-pipe,  where  the  blast  enters  the  furnace. 
Is  S^  inches  in  diameter.  When  the  length  of  stroke 
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is  the  greadeft,  at  the  above  speed,  it  fimushea 
about  1200  cubic  feet  per  minute* 

This  machine  steers  clear  of  the  objection  of  the 
water,  and,  from  its  small  friction,  will  have  less 
tendency  to  heat  the  air.  Its  original  cost  is  also 
less  tlian  any  other  machine  yet  constructed,  la 
the  situations  where  it  has  been  adopted,  it  gives 
the  highest  isatisfaction.  The  first  constnictiim  oi 
Street's  bellows,  above  described,  was  only  fitted  for 
some  smiths*  fires,  where  a  very  soft  blast  was  ie» 
quired.  In  their  improved  state  they  may  be  em- 
ployed for  most  purposes. 

All  the  calculations  relative  to  bellowB  will  be 
easily  made,  by  the  following  rules  and  Ibrmnla : 

First,  get  the  space  or  capacity  formed  by  one 
stroke  of  the  machine,  call  this  c,  cubic  feet. 

Then  get  the  number  of  strokes  per  minute,  which 
call  n. 

The  area  of  the  nose-pipe,  in  feet,  call  (a). 

.The  pressure  on  the  air  to  be  discharged,  whe- 
ther by  a  column  of  water  or  by  a  weight,  call  p. 

v=  the  velodty  which  the  air  escapes  with. 

r=  the  resistance,  in  pounds,  which  the  blast  will 
give. 

Then  cit  =7  the  quantity  dischargcid  in  one  tai- 

for 


nute ;  and  v  = — ^  in  one  minute,  or  = 


a  •  60  a 

one  second. 

Then  since  the  resistance  is  equal  to  a  cohima 
of  the  fluid  of  the  area  a,  and  twice  the  height  to 

give  the  velocity,  — — ^^szp.    The  weight  of  14 

cubic  feet  of  air  being  equal  to  1  lb. 

The  energy  of  air  in  blowing  fires,  is  as  the  truan* 
tity,  and  inversely  as  the  space  it  oocupieB.  For  if 
the  same  quantity  of  air  be  consumed  in  half  &e 
space,  the  intensity  of  the  heat,  or  the  temperature 
of  that  particular  place,  will  be  double.  Hence  it 
is  found,  that  the  same  quantity  of  air,  by  weight, 
in  winter,  will  produce  a  greater  eStct  on  a  blast- 
furnace  than  in  summer,  merely  from  the  diffierence 
of  density.  The  great  difference  in  produce  of  iroa 
in  the  cold  and  hot  seasons  of  the  year,  is  a  fitct 
notorious  with  iron  masters.  (t.) 

BOGALCUND,  a  district  of  the  province  ofQenenl 
Gundwana  in  Hindustan,  in  the  25th  degree  of  north 
latitude,  and  82d  of  east  longitude  ;  bounded  on  die 
west  by  the  British  possessions  in  Bundelcund;  on 
the  east  by  the  small  territory  of  Manwas ;  and  wa- 
tered by  the  rivers  Soane,  Bichanuddy,  and  Behen- 
nuddy^ 

The  exact  dimensions  of  this  countiy,  so  far  aa 
we  know,  are  not  ascertained,/ but  they  appear  to  be 
considerable.  Part  of  it  is  fertile  and  well  cultivate 
ed ;  the  chief  crops  are  wheat,  barley,  and  different 
kinds  of  pease,  all  in  tolerable  quantity :  neverthe* 
less,  very  little  grain,  exceeding  their  own  necessi* 
ties,  is  raised  by  the  natives.  They  have  idso  nume* 
reus  herds  of  black -cattle,  and  large^flgfeks  of  sheep* 
The  whole  surface  is  traversed  by  good  roads.  Its 
access  from  Allaliabad,  to  which  it  was  annexed  by 
Aurengzebe,  is  by  a  pass  called  Sohagee  Ghaut,  long, 
steep,  and  difficult,  havbg  at  its  extremity  a  redoubt 
in  a  strong  position.   From  hence  Bogalcund  i^pears 
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BoffJilrfmA  like  a  great  table   and,  without  any  descent,  and 
**^*N/^i^  the  traveller  is  conducted  by  a  good  road  to  the  ca« 

pitaL 
Inhabiiants.     Gundwana  is  inhabited  by  various  tribes,  who  seem 
to  receive  the  generic  name  of  Goands.    Their  raan« 
ner«  and  civilization  are  diflferent,  and  in  various 
stages  of  advancement ;  some,  particularly  the  moun« 
taineerSy  are  rude  and  savage.      They  go  almost 
naked,  if  not  entirely  so;  practise  gross  supersti* 
tions ;  and  dwell  in  villages  consisting  of  a  few  huts 
in  places  almost  inaccessible.  But  those  in  the  lower 
and  fertile  parts  of  the  country  are  more  cultivated, 
and  sufficiently  courteous  to  strangers.     The  inhabi- 
tants of  Bogalcund  are  called  Bogals,  Bogheleis,  or 
Boghels,  synonymes  used  indifivrently ;  but  it  is  not 
evident  whether  they  should  be  considered  a  distinct 
race  from  the  Goands  of  Gundwana.    Tbey  are  re- 
ported to  have  migrated  hither  from  Guzerat  many 
centuries  ago,  and  gradually  enlarging  their  confines 
by  an  encroairhment  on  those  of  their  neighbours, 
expelled  a  tribe  of  mountaineers  from  Shewah,  which 
their  chief  was  induced,  by  the  excellence  of  its  si- 
tuation, to  select  for  his  own  residence.    It  is  not 
unlikely  they  are  of  Tartar  origin.     As  this  is  one 
of  the  northern  countries  of  India,  whose  histo- 
ry and  statistics  are  extremely  obscure,  very  little 
can  be  said  of  the  manners,  customs,  and  conditions 
•f  its  inhabitants.    They  consist  of  five  different 
tribes,  acknowledging  the  same  government,  but 
without  admitting  an  equal  control,  or  paying  the 
like  obedience  to  it.    Part,  or  the  whole,  profess  the 
Mahometan  religion,  and  many  temples  are  to  be 
seen  in  the  territory.    Three  of  the  tribes  follow  a 
practice,  too  general  in  the  east,  of  destroying  their 
mfant  daughters,  which  must  inevitably  restrict  the 
population. 

The  Bogals  are  skilful  in  agriculture ;  and  they 
have  many  fine  tanks,  or  artificial  ponds,  convent* 
ences  of  greater  importance  in  India,  and  of  infinitely 
greater  size  than  Europeans  are  wont  to  conceive. 
These  are  generally  situate  on  a  declivity,  three 
sides  being  built  up  with  much  art  and  labour,  and 
the  fourth  serving  as  a  natural  embankment.  The 
agricultural  skill  of  the  inhabitants  results,  in  a  great 
measure,  from  the  nature  of  the  government.  Here 
th^  feudal  system  prevails,  and  many  of  the  lands 
are  held  by  military  tenure.  The  forces  have  no 
pay,  but,  in  lieu  of  it,  certain  lands  are  assigned  for 
their  subsistence.  Their  influence  is  thence  very 
great,  and  there  is  not  mi  officer  among  them  with- 
out one  or  two  villages  for  his  support.  The  country 
is  thus  partitioned  among  innumerable  feudatoriesy 
who  find  it  their  interest  to  promote  agriculture  in 
order  to  provide  more  amply  for  their  own  subsist- 
ence. It  is  common  with  the  peasantry  to  change 
their  abode  at  intervals  of  three  or  four  years,  for 
the  purpose  of  tilling  the  ground  whereon  their  cot- 
tages stood.  The  traces  of  villages  recently  aban- 
doned are,  therefore,  frequently  to  be  seen,  and 
would  indicate  declining  prosperity,  did  not  their  re- 
newal in  ether,  places,  as  often  presented  to  view, 
prove  the  reverse. 

The  chief  town  of  Bogalcund  is  Rewah,  which  is 
large  and  populous.    It  is  situate  on  the  small  river 
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Bichanuddy,  rismg  twenty  miles  to  the  east)  and  Bo0alciuid. 
joined  by  the  Behanuddy  just  above  the  town.  The 
united  stream  runs  immediately  under  a  large  fort  in 
the  capital,  which  includes  the  houses  of  the  most 
wealthy  and  respectable  inhabitants,  and  where  thf 
Rajah  resides.  In  the  neighbourhood  are  some  me- 
morials of  the  slain,  who  lately  fell  in  a  great  battle, 
wherein  the  Bogals  were  victorious  against  an  invad- 
ing enemy.  Rewah  stands  in  lat.  24°  37'  north,  and 
81°  25'  east  longitude ;  distant  126  miles  north-east 
of  Benares. 

This  district  is  under  the  government  of  an  inde-  Qofern- 
pendent  Rajah,  who  is  said  to  be  tHe  Maher- Rajah,  meiit. 
or  sovereian  of  several  neighbouring  territories ;  and 
although  uie  Rajah  of  Bundelcund  is  himself  quite 
independent,  and  infinitely  the  more  powerful  of  the 
two,  it  is  necessary  for  him  to  be  invested  by  the  Ra- 
jah of  Bogalcund,  wherein  we  find  another  analogy 
to  feudal  principles.    His  revenues  are  very  sm^, 
principally  owing  to  the  subdivisions  of  the  district ; 
for  it  has  sometimes  excited  astonishment  that  the 
sovereign  of  so  fertile  a  territory  should  be  so  poor.    . 
He  receives  an  inconsiderable  tribute  from  the  Ra- 
jahs acknowledging  his  superiority,  land-rents,  and 
customs  on  merchandise  passing  through  the  ca- 
pital. 

All  Bahauder,  a  Mahratta  chief  who  holds  a 
powerful  command  in  the  army  of  the  Peshwa,  or 
Head  of  the  nation,  threatened  Bogalcund  ifith  in* 
vasion  about  the  year  1794  or  1795,  to  levy  contri- 
butions from  the  Rajah,  which  he  was  little  enabled 
to  afford.  But  he  was  beloved  by  his  subjects,  and 
AH  Bahauder  having  put  his  menaces  in  execution, 
he  raised  an  army  of  about  3000  men  to  oppose  him. 
The  enemy  advanced  with  6000  men,  carrying  eveiy 
thing  in  his  course,  until  arriving  within  two  miles  of 
the  capital.  There  he  was  encountered,  and  totally 
defeated  by  the  Rajah,  with  the  loss  of  his  Genertu 
and  his  cannon.  The  invader  vowed  to  revenge  the 
destruction  of  this  army,  and  the  death  of  his  Gene*-  . 
ral.  He  again  collected  a  powerful  force,  and  in- 
vaded Bogidcund  a  second  time,  in  the  year  1795; 
but  the  liajah,  then  aged  and  incapable  of  the  ex- 
ertion necessary  to  resist  so  active  an  enemy,  pur- 
chased peace  by  cencessions.  Either  at  this  time 
or  previously,  he  engaged  to  pay  Ali  Bahauder 
L.  14,500  Sterling,—-^  stipulation  which  he  proved 
totally  unable  to  perform,  and  a  neighbouring  Ra- 
jah, who  had  become  security  for  the  payment,  and 
required  hostages  for  his  indemnification,  aftierwards 
obtained  the  cession  of  a  valuable  district  in  Bogal- 
cund, probably  from  having  been  obliged  to  fulfil 
his  part  ef  the  engagement.  But  this  was  not  the 
only  calamity;  for  a  supervening  scarcity  in  the 
succeeding  season  followed  the  depredations  of  All 
Bahauder's  troops.  The  natural  fertility  of  the  soil, 
however,  and  importation  of  various  commodities 
from  Misapour,  contributed  to  relieve  the  inhabi- 
tants, and  the  coimtry  began  to  recover  speedily  . 
firom  the  disasters  it  had  been  exposed  to.  Never- 
theless, its  dismemberment,  at  no  distant  period, 
was  anticipated,  from  the  growing  poverty  and  de- 
clining power  of  the  Rajah,  though  the  nature  of 
the  soil,  and  the  state  of  agriculturci  were  both  suf- 
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Bogalcwid  ficient  to  support  a  numerous  population.  Former* 
^J . ..  ly,  the  influence  of  the  Rajahs  of  Bogalcund  was 
'**■''''*"•  very  considerable  in  Indian  aflfeirs,  and  they  have 
been  known  to  afford  an  asylum  to  powerful  Princes^ 
whom  temporary  adversity  exiled  from  their  own 
dommions.  Here  the  illustrious  Emperor  of  the 
Moguls,  Ackber,  was  born  in  the  year  1542.  On 
occasion  of  a  usurpation  of  the  empire,  his  father, 
Humayoon,  retired  from  Delhi ;  and  his  mother, 
when  pregnant,  was,  for  greater  security,  sent  to 
a  strong  fortress,  where,  tradition  reports,  she  was 
almost  immediately  taken  in  labour.  But  the  As- 
trologers of  the  day  having  previously  determined 
that  future  felicity  would  attend  the  child  who 
should  be  bom  at  a  certain  moment,  she  was  sus* 
pended,  during  two  hours,  by  the  legs,  in  order  to 
retard  the  period  of  delivery,  and  then  being  taken 
down,  the  great  Ackber  saw  the  light.  More  re- 
cently, when  his  descendant.  Shah  Aulum,  was  dis- 
possessed of  the  throne  of  Delhi,  in  the  course  of  last 
^  century,  by  the  invasion  of  another  potentate,  he 
sought  refuge  with  Ajet  Sing,  the  Rajah,  of  whom 
we  have  already  spoke;  and  here,  also,  between 
the  years  1750  and  176O,  one  of  his  wives  was  de- 
livered of  a  prince,  whom  she  called  Aekber,  in 
GommeiQoration  of  his  ancestor,  and  who  lately  sur- 
vived at  the  capital,  Delhi,  which  was  restored  to 
him.  But  the  nxture  greatness  of  the  latter  Prince 
being  of  less  importance,  his  mother  probably  es'^aped 
the  cruel  experiment  to  which  the  parent  of  Ackber 
was  subjected.  (s.) 

BOHADDIN,  or,  more  preperly,  Boh-a-Eddyv, 
an  eminent  Arabian  Writer  and  Statesman ;  is  bet- 
ter known  in  the  East  under  the  appellation  of  Ibn- 
Sjeddad,  the  son  of  Sfeddad.    He  was  born  at  Mos- 
8ul,  in  the  year  539  of  the  Hegira.  (1145  A»D.) 
He  early  became  eminent  in  the  study  of  the  Koran, 
and  of  the  traditions  and  controversies  founded  on  it, 
as  well  as  that  of  Jurisprudence.    At  twenty-seven, 
he  obtained  the  place  of  Repeater  or  Lecturer  at 
Bagdad;  and,  soon  after,   a  Professor's  .chair,  in 
a  College,  founded  at  Mossul,     In  11 879  he  made 
the  pilgrimage  to  Mecca,  and  then  proceeded  to  visit 
Jerusalem  and  Hebron.     In  passing  through  Da- 
mascus, he  was  sent  for  by  Saladin,  who  was  then 
employed  in  tlie  siege  of   Kancab.     The   Sultan 
seems  to  have  been  pleased  with  the  interview; 
and,  his  Secretary  Omad-Eddyn-Isfahamy,  a  roan 
of  great  learning  and  eloquence,  advised  him,  af- 
ter completing  his  pilgrimage,  to  present  himself 
again  before  Saladin.     Our  author  had  observed, 
as   he    himself  mentions   (Vita  iSaladint,   cb.  v.), 
that  the  whole  soul  of  the  Monarch  was  engros- 
sed by  the  war  which  he  was  then  waging  against 
the  enemies  of  the  faith  ;  and,  that  the  only  mode  of 
acquiring  his  favour  was,  by  urging  him  to  its  vigor- 
ous prosecution.      He,  therefore,  composed  a  trea- 
tise on  the  Laws  and  Discipline  of  Sacred  War ; 
and  made  a  collection  of  all  the  passages  in    the 
Koran  and  the  books  of  traditions,  in  which,  the  ex- 
termination of  infidels  was  recommended  and  en- 
forced.   This  work,  on  hi^  return,  he  presented  to 
Saladin,  who  received  both  it  and  the  author  wkh 
peculiar  favour.    BohaddiSi  from  this  timei  remais- 
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ed  coostantly  attached  to  the  petson  of  tbt  Siiltaa, 
and  was  employed  in  various  important  embassies 
and  departments  of  civil  government.  That  IViBce 
seedis  also  to  have  sought,  by  the  friendship  of  so 
eminent  a  doctor,  to  exalt  the  reputation  for  Sanc- 
tis, of  which  he  was  extremely  ambitious.  OHen 
while  riding  through  the  ranka,  Bohaddin  rode>by 
his  side,  and  read  to  him  passages  out  of  the  Ko- 
ran or  its  interpreters,  to  which  Saladin  lent  more 
apparent  attention  than  to  the  arrangementa  of  the 
army.  Our  author  was  now  appointed  to  two  im- 
portant posts ;  those  of  Judge  of  the  Amy,  aad 
Judge  or  Jerusalem.  In  this  latter  capacity,  an  in* 
cident  occurred,  which  he  adduces  to  prove  the  im- 
partial justice  exercised  by  the  Sultan.  A  merchant 
presented  himself  at  the  tribunal  of  Bohaddin,  and 
complained,  that  he  had  been  unjustly  deprived  of  a 
large  sum  of  mon^.  On  being  asked  the  author  of 
the  injury,  he  replied,  ^'  the  Sultan  himself."  Here 
the  Judge  deemed  it  expedient  to  suspend  pre«» 
ceedings,  until  the  case  was  laid  before  the  ro^ 
defendant.  Saladin,  on  learning  the  drcumstaneeSy 
denied  the  truth  of  the  charge ;  but  said,  that  the 
man 'should  have  justice.  Accordingly,  he  was  in- 
troduced into  his  presence;  the  Sultan  descending 
from  his  throne,  placed  himself  in  the  posture  of  a 
defendant ;  and  each  pleaded  his  own  cause  befbra 
Bohaddin.  The  latter  decided  (on  just  grounds  as 
he  alleges)  in  favour  of  Saladin ;  and  even  hintedt 
that  the  temerity  of  the  plaintiff  merked  some  per* 
don  of  chastisement.  The  Sultan,  however,  dw- 
missed  the  person  not  only  unpunished,  but  wiUi  the 
present  of  a  handsome  robe,  and  a  large  sum  of 
money. 

Bohaddin  continued  in  favour  with  Saladin  dnriag 
the  whole  of  that  Monarch's  life,  and  boasts,  that  ke 
often  obtained  ready  admission,  while  the  principal 
officers  and  generals  were   waiting  in  v^n  for  an 
audience.    After  the  Sultan's  death,  he  was  active 
in  securing  the  throne  to  his  son,  Melik-al-Dhaker. 
That  prince  created  him  Cadhi  of  his  ci^ital,  Alep- 
po, which  gave  Bohaddin  an  opportunity  of  founding 
in  that  city  a  College,  of  which  he  himself  was  the 
principal  Professor.  Under  his  auspices,  the  sciencesi 
which  had  greatly  declined  in  Aleppo,  soon  rase  to 
more  than  their  former  lustre.      Melik-al-Dhaker 
dying,  left  his  son,  Melik-al-Azia,  a  minor,  and  Bo- 
haddin obtained  the  principal  sway  in  the  Regeoqr. 
lliis  gave  him  an  opportunity  of  introducing  learned 
men  at  court,  and  loading  them  with  honours.    As 
the  prince,  liowever,  approached  to  manhood,  be  at- 
tached himself  to  more  youthful  counsellors ;  Bo- 
haddin, then,  though  he  still   retained  his  offices, 
found  it  expedient  to  retire  from  court,  and  devote 
himself  entirely  to  the  pursuits  of  learning.     Even 
after  he  was  unable  to  go  to  college,  he  continued 
to  give  lectures  in  hb  own  house  ;  and  he  persever- 
ed in  these  learned  labours  till  the  age  of  ninety* 
when  he  died,  on  the  29th  October  12^5. 

Bohaddin  wrote  several  works  on  Ju^isprudeDca 
and  Moslem  Divinity ;  but,  the  only  one  that  can  be 
interesting  to  us  is  his  L^t  and  AcH^ms  of  Saladm  / 
wiiioh,  with  several  otiicr  pieces  connected  with  the 
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Bohiddio  aBBM  Kitjeetv  wot  puUbhed  b;  Albert  Schultesui*  «t 
V  Leyden^  in  1782,  ftccompoDied  by  a  somewhat  ia- 
^^T^I2^  elegant  Latin  tranalatioo;  ako  by  notes,  and  a 
^^^^  Geographical  ladez.  This  work  affords  a  favour- 
able specimen  of  the  historical  compositions  of 
the  Arabs.  Neither  Bohaddin,  however,  nor  any 
of  his  contemporaries,  can  enter  into  competition 
with  those  great  historians,  who  have  adorned  the 
better  ages  of  European  literature.  They  display 
no  philosophical  views  nor  accurate  diftcrimination 
of  character ;  but  confine  themselves  chiefly  to  a 
mere  chronological  record  of  events.  The  work 
of  Bohaddin  is.  written  with  soivie  spirit ,  and,  at 
the  same  time,  is  free  from  that  verbose  and 
eaipty  inflatkm  which  deforms  the  composition  of 
some  of  his  contemporaries.  Whatever  relates  to 
Saladia,  breathes,  of  course,  the  highest  tone  of  pane- 
gyric; yet,  the  enthusiasm  wilji  which  every  thing 
about  him  is  narrated,  and  the  anecdotes  which  the 
aiifthor,  from  his  own  pecsonal  knowledge,  is  able  to 
commumcaie  respecting  tiiat  eittraardinary  charac- 
ter, give  his  week  a  gveat  degree  of  interest,    (ik) 

BOMBAY.  The  account  of  Borafeny  in  t^  En- 
oifohwtdia^  contains  sav^nd  iiit»sesling  particulars 
rehitive  t»  its  soil,  dimale^  aad  tihe  mannens  of  its 
kikabitants,  and  we  propose,  in  tbfi  present  artielcy 
to  add  such  faather  infocmalion  as  we  have  ooUedod 
from  the  works  of  recent  obscrvjers. 
Jdand.  The  Ishind  of  Bombay,  which  is  the  seal  of  Go- 

vernment for  the  western  part  of  India,  is  situate 
in  lat.  1%^  5&  N.  and  Ion.  72^  56'  E.  Its  length, 
from  north  to  south,  is  6^  miles^  and  its  bfoaoth, 
near  the  fort,  is  about  a  mile.  .  It  is  separated 
from  the  mainland  by  an  arm  of  the  seat  end  it 
forms,  in  conjunction  with  the  adjacent  islands  of 
Colabah,  Salsette,  Butcher's  Island,  Elephants,  and 
Cnranjah,  a  large,  commodious,  and  well  sheltered 
harbour.  The  north  side  of  the  harbour  is  partly 
formed  by  the  Island  of  Colabah,  which  is.  separat- 
ed from  Bombay  by  a  small  creek,  foidabie  at 
low  water,  and  is  about  2^  miles  long.  Near 
its  'southern  extremity  stands  the  light-house, — a 
building  of  a  circular  form,  rising  from  the  sea  to 
the  height  of  150  feet,  and  shewing  its  light  at  the 
distance  of  SI  miles.  The  Island  of  Salsette,  which 
b  about  SO  miles  long  and  1 5  broad,  is  separated 
from  Bombay  by  «  narrow  arm  of  ^  sea.  Oxer 
this  strait  a  causeway  was  constructed  in  1805, 
which,  by  improving  the  communication  with,  the 
mainland,  is  of  infinite  sendee  to  the  B^^rrQlmding 
country,  with  the  produce  of  which  Bombi^  is  sup- 
plied; biit  it  is  said  to  have  had  a  prejudicial  e&ct 
on  the  harbour.  Butcher's  Island  is  nearly  oppo- 
site to  Bombay  Castle,  at  the  distance  of  three  miles; 
aad  about  two  miles  from  this,  and  still  fronting  tlie 
fort,  is  the  inconsiderable,  but  celebrated,  Island  of 
Elephantn.  The  two  small  Islands  of  Henery  and 
Kenery,  He  at  the  entrance  of  the  harbour. 
Town  of  The  town  of  Bombay  is  nearly  a  mile  in  length, 

Bombay,  from  the  Apollo  Gate  to  that  of  the  Bazar,  and 
about  a  quarter  of  a  mihe  broad'  in  the  widesf  part> 
from  the  Custom-house  across  the  green  to  Church 
Gate,  which  is  nearly  in-  the  oeiitre,  between  the 
Apollo  and  the  Bazar  Gates.  There  are  likewise 
two  gates    towards  the  sea,   having  commodioua 
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wharfs,  and  cranes  built' out  frddk  each^  with  a  land*  Bombay 
ing«place  for  passengers.  Between  these  gates  is^'^V^ 
Bombay  Castle, — a  regular  quadrangle,  built  of 
hard  and  durable  stone,  and  having  the  advantagCi 
in  one  of  the  bastions,  of  a  large  reservoir  of  water. 
The  fortifications  are  numerous,  and  they  have  been 
improved  in  proportion  as  the  place  has  risen  into 
greater  importance  from  its  increasing  trade.  They 
have  lately  received  a  considerable  accession  of 
strengUi  from  Dunganee  Hill,  which  commanded 
tlie  town,  having  been  included  within  the  fort;  and 
towards  the  sea  they  are  extremely  strong,  the  har- 
bour being  completely  commanded  by  ranges  of 
batteries  placed  one  above  another.  But  on  the 
land  side,  its  means  of  resistance  are  not  so  formi- 
dable ;  nor  is  this  of  much  moment,  as  an  enemy 
once  landed,  would  find  no  difficulty  in  possessing 
himself  9f  the  place.  A  bombardment  would,  in  a 
ievr  hours,  lay  the  town  in  ashes;  and  were  the 
houses,  which  are  lofly  and  made  of  combustible 
materials,  once  o^  fire,  the  troops  could  no  longer 
preserve  their  station  on  the  ramparts.  Indeed,  it 
is  probable,  that  the  destruction  of  the  magazine^ 
would  be  the  consequence  of  the  conflagration  of 
the  adjacent  buildinga. 

In  die  centre  of  the  town  is  a  large  open  space, 
called  the  Green,  around  which  are  many  large  and 
well-built  handsome  houses.  Here  is  also  the  church, 
which  has  an  extremely  neat  and  light  appearance ; 
and,  on  the  lefl  of  the  church-gate  is  the  Govern- 
ment-house, which  is  a  showy  edifice,  but  liable  ta 
the  inconvenience  of  having  the  largest  apartments ' 
in  both  floors  a  passage-room  to  the  others.  On  the 
right  of  the  church-gate  is  the  Bazar,  which  is 
crowded  and  populous.  Here  the  native  merchants 
reside,  and  at  the  entrance  to  the  street  stands  the 
Theatre,  which  is  a  handsome  building.  In  the  year 
1905,  this  part  of  the  town  was  greatly  injured  by  a 
destructive  fire,  which  destroyed  nearly  three-foujcths 
of  the  Bazar,  together  with  the  barracks,  custom- 
house, and  many  other  public  buildings,  besides  pro- 
perty of  inunense  vajue  belonging  to  native  mer- 
chants. The  flames  spread  with  such  rigidity,  that  tlie 
magazine  was  endangered ;  and,  in  order  to  preserve 
the  town  from  total  destruction,  many  houses  in  th^ 
neighbourhood  of  the  castle  were  battered  down 
w^h  artillery.  Since  this  period,  the  town  has  been 
rebuilt  on  an  improved  plan,  at  the  expence  of  the 
Company. 

Bombay  is  the  only  principal  settlement  in  India  Dodn  and 
where  the  rise  of  the  jtides  is  sufficient  to  admit  the  f»hip.bnild- 
eonstructioo  of  docks  on  a  great  scale.    The  highest  ^^' 
spiring  tides  rise  to  the  height  of  17  feet,  and  die 
height  of  the  ordinajQr  tides  is  14  feet.    In  conse- 
qtieuf^e  of  th^  naturai  advantages,  the  dry-dock  of  * 
Bombay  has  scarce  its  eqjual  for  size  and  conve- 
nience ;  having  three  divisions,  with  a  pair  of  strong 
gates  to  each,  so  that  it  is  cf^pable  qf  receiving  three 
ships  of  the  line  at  the  same  time,    ^ar  this,  dock 
is  a  convenient  place  to  heave  down  several  ships  at 

great  expedition,  by  the  Persees,  wl^o  are  generally 
aoceuRted  exeelbnt  sUp-oaapewlers.  Uore  is  an 
exceliesd  ro|K-waIk,  e^^l  to  angr-  in  Saglaiid,  with 
th»  exception  of  the  King's  yard  at  Poftfimouth^ 
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Bombay,  where  cables  and  all  sorts  of  lesser  cordage  are  ma- 
'  ^"^"V^^nufactured,     It  has  also  a  covering,  to  protect  the 
workmen  from  the  heat  or  inclemency  of  the  wea- 
ther.    The  dock-yard  is  large  and  well  contrived, 
having  ample  supplies  of  naval  stores  deposited  in 
the  warehouses,  together  with  large   quantities  of 
timber,  for  repairing  and  building  ships,  and  for- 
ges for  all  kinds  of  smith's  work.     With  all  these 
advantages,    Bombay   claims  a  distinguished   rank 
-as    a  naval   arsenal,   a'nd   within    these    few  years 
many  merchant  ships  of  from  600  to  1300   tons, 
fjartly  for  the  country  trade  and  partly  for  the  ser- 
vice of  the  Company,  have  been  built  in  its  docks, 
which,  in  beauty  of  construction,  good  workmanship,, 
and  durability,  are  superior  to  any  other  class  of 
merchant  ships  in  the  world.     Bombay  is  the  only 
port  in  ai)y  of  the  British  possessions  out  of  Europe 
at  which  a  ship  of  the  line  was  ever  built ;  and  it  de- 
serves to  be  recorded  that  the  Minden,  a  74  gun- 
ship,  was  launched  from  its  dock-yards  in  1810.     It 
has  also  added  several  frigates  to  the  British  navy. 
All  these  vessels  are  built  of  Malabar  teak,  which  is 
esteemed  superior  to  any  in  India.   The  Teak  forests, 
from  which  supplies  of  wood  are  derived,  lie  along 
the  western  side  of  the  Ghaut  mountains,  and  other 
contiguous  ridges  on  the  north  and  east  of  Basseen ; 
the  numerous  streams  which  descend  from  them  af- 
fording water-carrii^  for  the  timber.     The  docks 
belong  to  the  Company,  and  the  King's  ships  pay  a 
montUy  rent  for  repairs.     They  are  entirely  occu- 
pied by  Persees,  who  are  esteemed  remarkably  skil- 
ful and   assiduous.      Bombay,   thus  possessing,   in 
the  skill  of  its  workmen,  the  excellence  of  its  tim- 
ber, and  the  superiority  of  its  docks,  all  that  is  ne- 
cessary for  a  naval  arsenal,  may  be  considered  as  a 
station  of  the  first  importance  to  the  British  power 
in  India. 
Coninierce.      ?'rom  its  position,  Bombay  commands  an  extensive 
commerce  with  the  countries  situate  in  the  Persian 
and  Arabian  gulfs,  and  with  the  western  coast  of 
India.     It  carries  on,  also,  a  valuable  trade  with  the 
eastern  parts  of  India,  the  Islands  in  the  eastern 
ocean,  and  with  China.     Of  the  trade  with  China, 
the  staple  commodity  is  cotton- wool.     The  other  ar- 
ticles consist  of  sandal- wood  and  pepper,  the  produce 
of   Malabar   and  other  adjacent  countries ;  gums, 
drugs,  and  pearls,  from  Arabia,  Abyssinia,  and  Fer- 
»ia ;  elephants*  teeth,  cornelians,  and  other  produce 
of  Cambay ;   sharks*^  fins,  birds'  nests,  and  ether 
articles  from  the  Maldive  and  Lackadive  Islands. 
The  ships  generally  arrive   at  Canton  in  June  or 
July,  and  lie  there  until  December  or  January. 
In  1808,  the  quantity  of  cotton  brought  to  Bombay 
for  re-exportation  amounted  to  85,000  bales,  of  375 
pounds   each,  which   is  partly  procured  from  the 
country  on  the  Nerbuddah,  and  from  Gujrat  and 
Cutch.     The  quantity,  however,   is  not  usually  so 
large;  and  in  this  trade,   Bombay  has  been  late- 
ly rivalled  by  the  competition  of  the  merchants  of 


Bengal  and  Madras,  who,  baviit^  adopted  a  di&r^^Banbir. 
ent  method  of  cleaning  their  cotton,  have  sold  it  to  ^ 
greater  advantage  in  the  market  of  Canton  than  the 
merchants  of  Bombay ;  and  unless  the  latter  adopt 
the  same  method  of  preparing  their  commodity,  it '» 
probablethat  this  lucrative  branch  of  trade  will  decline. 
It  is  about  thirty-five  or  forty  years  since  the  cotton- 
trade  from  Bombay  to  China  was  first  established.  At 
that  period,  a  great  scarcity  of  provisions  having  oc- 
curred in  China,  the  cultivation  c£  cotton  was  re- 
stricted by  an  edict  of  the  government,  and  grain 
was  ordered  to  be  raised  in  its  stead*  Hence  a  great 
demand  arose  in  the  Chinese  market  for  cotton, 
which  has  continued  ever  since  to  increase.  But 
the  general  inattention  of  the  Bombay  merchants  to 
the  quality  of  the  commodity,  and  the  many  frauds 
which  have  been  practised  upon  the  Chinese,  have 
induced  them  to  resume  the  cultivation  of  cotton, 
for  the  purpose  of  hatfing  within  themselves  the  ne- 
cessary supply  of  this  useful  article.  On  this  account 
the  demand  from  China  may  be  rather  considered  as 
precarious.  In  stowing  and  packing  the  cotton,  great 
dexterity  is  displayed.  It  b  pressed  down  by  means 
of  a  screw,  worked  by  a  capstan,  to  each  bar  of  which 
there  are  30  men,  amounting  on  the  whole  to  240  to 
each  screw.  Hemp  is  packed  in  the  same  manner, 
but  it  requires  to  be  carefully  laid  in  the  press;  its» 
fibres  being  liable  to  be  braken  if  they  are  bent. 

Bombay  carries  on  a  considerable  trade  with  Eu- 
rope, and  with  different  parts  of  America.  The  im- 
ports from  Europe  are  principally  articles  far  the 
use  of  the  natives  and  Europeans ;  consisting  mostly 
of  the  finer  articles  of  European  manufacture ;  the. 
produce  of  other  countries  for  re-exportation,  piece 
goods,  and  treasure.  The  value  of  goods  import- 
ed from  London,  from  May  1811  to  April  1812,  was 
80,58,943  rupees,  equal  to  L.  231,630.  The  va- 
lue of  the  following  exports  to  London,  during 
the  same  period,  was  15,379800  rupees,  equal  to 
L.  173|000,  viz. 


Sorat  manuftctures 
Produce  of  Madeira 
.  Mozambique 

—— ^— >-  Bengal 

Penang  and  Eastwards 


Treasure 
Horses 


—  Malabar  and  Canara 

—  Persian  Gulf 

—  Arabian  Gulf 

—  Cashmere 
— .  Gujrat 

—  Piece-goods 


Sicui  Rup^tt* 
3,183 
39.880 
15,834 

62,957 
54,142 

81,169 
14,678 

4»01,603 
12,683 
49,450 

1,10,650 

9*41,282 

5,89,018 

7,500 

1 5,37,800  • 


•  A  Lack  is  100,000,  which,  at  2s.  3d.  per  rupee,  is  LJ»0,600  Sterling.  When  any  sum  amounts  to  more 
than  100,000  rupees,  the  usual  mode  of  numeration  is  to  divide  the  lacks  from  the  remaining  part  of  the 
itum,  thus,  15»37}800,  which  is  15  lacks,  thirty-seven  thousand  eight  hundred  rupees. 
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The  following  b  «  Tabls  of  Ihe  estimated  Value  in  Rupees  of  the  Exports  and  Imports  to  and  from 

otlier  places. 


Importi.  Sicca  Riipef^ 

From  Madeira  -  •  70,360 

From  Brasiis  (of  which  there  was  trea- 
sure to  the  amount  of  I3,57fi50)  15»1 8,400 
From  the  Isle  of  France,  of  which  cloves 

composed  two-thirds  -  5,34,183 

From  China,  consisting  of  artides  for  the 
use  of  the  natives  and  Europeans,  ma- 
nufactures, piece-goods,  treasure  40,64,654 
From  Manilla,  half  of  which  consisted  of 

sugar  •  "  2,S9,350 

prom  Pegu 
From   Prince  of  Wales  Island,  and  the 

Islands  to  the  Eastward  -  4,99,886 

From  Bengal,  consisting  of  raw  ^ilk,  piece- 
goods,  sugar,  groceries,  grain         •         27,70,051 
From  the  Coast  of  Coromandel  -         80,771 

From  Ceylon  -  ^  -  1,14,331 

From  Malabar  and  Canara,  grain,  manu- 
factures, piece-goods  •  30,01,139 

From  Goa  and  the  Concan,  grain,  manu- 
factures, piece-goods  -  20,40,364 
From  Bassem  and  adjacent  villages  3,63,689 

From  Cutch  and  Sinde  -  Sfi6,66B 

From  Persian  Gulf,  grain,  manufactures, 

piece-goods,  treasure,  horses  -  21,40,740 
Fk'om  Arabian  Gulf,  merchandise,  trea- 
sure, horses  •  -  9,44,292 
From  East  coast  of  Africa  -  1,37>386 
From  Surat,  grain,  manufactures,  piece- 
goods,  treasure  •  -  10,30,336 
From  Gujrat,  Sec.  piece-goods,  treasure,     51,11,636 

The  whole  value  of  the   imports   for   1811-12, 
amounted  to  -  -  16,970,626 

Treasure  -  .  -  3,737,084 

Horses  -  -  -  239.875 

20,947,585 


In  pounds  Sterling,  these  imports  a- . 
mount  to  «  -  L.2,356,603 

UttbitsBls.  Bombay  is  estimated  to  contain  220,000  inhabi- 
tants, of  whom  nearly  three-fourths  are  Hindoos. 
The  other  fourth  is  composed  of  persons  from  almost . 
every  Asiatic  nation.  The  number  of  Persees  is  es- 
timated 9t  8000,  there  is  nearly  the  same  number  of 
Mahometans,  and  there  are  4000  Jews.  The  Por- 
tuguese are  abo  to  be  found  in  considerable  num- 
bers. The  Persees  rank  next  to  the  Europeans,  and 
carry  on,  many  of  them,  extensive  commercial  trans- 
actions. They  are  the  brokers  and  factors  of  Euro- 
peans, and  have  a  concern  in  most  of  the  foreign 
speculations  of  European  mercantile  houses.  Tliey 
are  a  rich,  industrious,  and  active  body  of  men,  and 
contribute  greatly  to  the  prosperity  of  the  settle- 
ment, and  are  treated  by  the  government  with  great 
favour  and  indulgence.  For  the  protection  which 
they  enjoy,  they  are  exceedingly  grateful,  and 
openly  express  their  conviction  that  they  coidd  not 


C^porti* 

To  Brasiis 

To  the  Isle  of  France 

To  China 

To  Manilla 
To  Pegu 

To  Prince  of  Wales  Island 

To  Bengal 

To  Coast  of  Coromandel 

To  Ceylon 


fiiooa  Rnpees . 

43,334 
2,63|403 

37|17,52« 

78,837 
6,458 

7,54,56d 

4,25,615 

1,87,464 

67,048 

17,66,193 


To  Malabar 

To  Goa  and  Concan,  cqnsisting  ^nerally 
of  the  produce  imported  from  other 
countries  -  -  •  51,29,222 

To  Bassein,  &c.  -  -  2,96,179 

To  Cutch  and  Sinde,  coasisting  chiefly  of 

Chinese  goods  -  -  11,11 ,227 

To  the  Persian  Gulf,  merchandise  import- 
ed from  other  countries  •  19,48,205 

To  the  Arabian  Gulf,  merchandise  and 

European  goods  -  •  3,64,731 

To  the  East  coast  of  Africa  •  46,449 

To  Surat,  manufactures  of  other  coun- 
tries, treasure.  -  •  19,07,032 

To  Gujrat  -  -  39,53,572 

The  whole  value  of  exports,  for  1811-12, 
Merchandise  «  •  14,550,642 

Treasure  -  -  3,027,963 

Horses  •  -  229,473 

Rupees        1 7,808,1  OQ 


In  pounds  Sterling,  tliese  exports  a- 
mount  to  •  •  -         L.2,003,41 1 

obtain  the  same  advantages  in  any  other  part  of  the 
East.  They  are  the  descendants  of  the  ancient  Per^ 
sians,  who  fled  from  the  persecution  of  Shah  Abbas 
in  the  sixteenth  century,  when  he  expelled  the  wor- 
shippers of  fire  from  his  dominions,  and  compelled 
them  to  seek  an  asylum  in  other  countries.  The 
Persees  at  Bombay  appear  to  be  quite  domesticated 
in  their  new  residence,  in  which  they  ha?e  purchased 
valuable  properties.  Besides  the  Persees,  many  con- 
siderable Portuguese,  American,  and  Hindoo  mer- 
chants reside  at  Bombay,  who  have  acquired  va- 
luable property,  and  have  the  reputation  of  great  in- 
tegrity.  There  are  likewise  some  Bonah  merchants, 
or  Mahometan  Jews,  who  carry  on  a  great  trade  with 
Guzzerat,  and  other  places  to  the  northward.  All 
those  different  classes  of  inhabitants  live  happily  to-i 
gether,  and  enjoy  great  prosperity  under  the  mild 
and  equitable  rule  of  the  British  government.  • 
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Army. 


Island. 


Bombay.       The  Company's  naval  force  at  Bombay  consists  of 
^■^^.^^^  fifteen  fighting  vessels,  besides  armed  boats,  advice- 
Company's  boats,  and  other  craft  ;  and  to  man  this  navy,  a  re- 
For^         gular  establishment  of  officers  and  seamen  is  main« 
tained.     The  western  coast  of  India,  from  the  shores 
of  the  Persian  Gulf  to  Goa,  is  infested  by  swarms  of 
pirates,  who  arc  distinguished,  particularly  those  in 
the  northerly  tracks,  by  courage,  address,  and  by 
habks  of  extreme  ferocity.     It  is  to  protect  tlie 
country  trade  against  the  depredations  of  these  ban- 
ditti, who  have  haunted  those  seas  since  the  time  of 
Alexander  the  Great,  that  the  Company  finds  it  ne« 
cessary  to  maintain  this  naval  force.     Out  of  104 
raarhoe -covenanted  servanu  of  the  Company,  Bombay 
employs  gs. 

in  1811,  the  regular  army  of  the  Company  at 
Bombfty,  including  all  descriptions  of  force,  amomit- 
ed  to  20,988  men.  The  officers  amounted  in  num- 
ber Id  '549,  and  their  pay  and  allowances  to 
K  171,450.  In  the  same  year,  the  civil  servants 
of. the  Company  on  the  Bombay  establishment, 
amounted  to  74,  and  their  pay  and  allowances  to 

L.  174,858, 

I^oductions  jjj^  Island  of  Bombay  scarcely  produces  any  ar- 
ticles  of  food,  wMch  have  to  be  imported  from  va- 
riooa  parti  of  India,  and  which  are  consequently 
niu\clh  detu-er  here  than  in  the  other  presidencies. 
Considerable  quantities  of  rice  and  other  grain  are 
ahtiually  imported.  The  prices  are  oontinually  flue* 
tuating,  from  the  state  of  the  market,  which  h  under 
tile  supefiatendence  of  the  police.  Potatoes,  which, 
though  recdntfy  introduced,  are  now  produced  in 
th6  ^fe^fest  abundance  in  this  quarter  of  India,  are 
broQght  to  the  Bmnbay  market  from  Gujrat,  from 
which  also  is  procured  cheese^  which  is  hard  and 
itt'ilairouvtfd.  The  only  vegetable  for  which  Bom- 
bay is  celebrated  is  the  onion,  which  is  esteemed 
excellent.  All  other  vegetables  are  scarce  and  dear. 

The  Baear*  mutton  is,  wlien  well  fed,  thought  to, 
be  as  good  as  jthe  English.  Kid  is  always  good,  and 
there  is  abundance  of  poultry,  which  is  ndt  good, 
however,  unless  it  is  fed  on  purpose.  The  fish  are 
excellent,  but  those  of  a  larger  size  are  not  plenti- 
ful. The  prawns  are  uncommonly  fine  ;  and  though 
the  Itlaod  is  too  small  to  furnish  great  abundance  of 
game,  the  red-legged  partridge  is  not  uncommon, 
and  snipes  are  sometimes  seen.  The  frogs  here  are 
large,  and  are  sometimes  eaten  by  the  Chinese  and 
Portuguese. 

A  court  of  justice  is  held  at  Bombay  by  a 
single  Judge,  with  the  title  of  Recorder.  Its  cog- 
nizance extends  to  all  British  subjects,  and  genera^Uy 
to  all  thS  inhabita;nts  of^  Bombay.  But  it  is  allowed 
no  cognizance  over  the  land  revenue.  The  Judge 
is  directed,  in  all  suits  to  which  the  natives  are  parties, 
to  respect  the  usuages  of  the  country,  and  in  matters 
of  inheritance  or  contract,  the  law  acknowledged  by 
the  respective  litigants  is  to  be  the  rule  of  decision. 
Criminal  offences  are  tried  by  a  jury,  consisting  ex- 
clusively of  British  subjects.  The  law  practitioners 
of  this  court  are  three  barristers,  and  eight  attorbies. 

The  same  passion  for  country-houses  prevails  at 
Bombay  as  at  Madras.  These  houses  are  generally 
comfortable  and  elegant ;  and  if  tliey  have  not  the 
fplendid  Grecian  porticos  of  Calcutta  and  Madraa, 
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they  seem  to  be  better  adapted  to  the  climate,  and  B«Mb«f, 
have  the  advantage  of  Che  mo^  beautSful  and  pic-  '^.'^ 
turesque  views  ;  the  Island  oV  Bombay  being  broken 
by  several  beautiful  hills,  either  covered  with  cocoa- 
nut  tree  groves,  or  villas  of  the  inhabitants.  The 
only  English  church  in  Bombay  is  in  the  fort.  There 
are  numbers  of  Portuguese  and  Armenian  churches 
both  within  and  without  the  walls,  and  there  are  fhree 
or  four  synagogues,  with  many  lemples  and  mosques. 

Bombay,  from  its  situation,  mig1itl>e  supposed  togj^j^ 
be  healthy,  but  this  is  said  not  to  be  the  case ;  the 
liver  oon^laint  being  more  fatal  and  frequent  Iiere 
than  in  any -part  of  India.  A  land  breeze  sets  in 
eveiy  ^evening,  whicli  is  described  as  being  peculiar- 
ly noxious,  and  is  frequently  followed  by  a  fever^ 
and  by  a  loss  of  the  use  of  the  limbs.  Tnis  breeze 
is^raentioned  by  Lord  Valentia,  to  have  been  chil- 
lingly cold  at  the  time  he  visited  Bombay.  But  he 
attributes  its  deleteridVis  effects  not  merely  to  tbia 
cause,  but  to  the  noxious  viq>ours  with  which  it  i» 
tainted  in  its  passage  over  the  rank  vegetation  which 
springs  up  in  the  marshy  parts  of  the  bay  immedi- 
ately after  the  rains.  Moderate  living  affords  the 
best  security  for  health ;  the  extremes  of  intempe- 
rance and  over  abstemiousness  being  equally  iiyurious. 

The  travelling  distance  from  Bombay  to  Calcutta  utimct 
is  1300  miles ;  to  Delhi  965  ;  to  Hyderabad  4B0 ;  Uyftm  <M 
Madras  770 ;  to  Poonah  98 ;  to  Seringapatam  6S0 ;  <^uef  Citioi 
aadto  Surat  177  miles. 

Bombay  was  first  settled  by  the  Portuguese*  to«i,toitari 
whom  it  was  ceded  in  ISSO;  having  been  before  3e-SettlaMitr 
pendent  on  one  of  the  native  chiefs.  In  T6&1,  it 
was -ceded  by  the  Crown  of  Portugal  in  full  sove- 
reignty te  Charles  II.  by  the  treaty  of  marriage  con- 
cluded with  that  .power,  when  he  espoused  the  In- 
fanta. JB  order  to  take  advantage  of  this  acquisition, 
and  to  make  it  a  profitable  dependence  on  the  'Croi(^ 
a  fleet  was  dispatched  under  the  command  of  the 
Earl  of  Marlborough  in  l66i2,  to  receive 'fbnnal  (mm- 
session  of  the  Island  and  hs  dependencies.  Some 
doubts  arising,  however,  ais  to  the  construCHon  of 
the  treaty,  the  Viceroy  refused  tt>  surrender  the 
Inland,  on  which  the  Earl  of  Marlborough  returned 
to  'Europe,  after  having  lefl  the  troops,  amounting 
to  500  men,  in  the  Island,  where  most  of  them  died. 
(In  1664  a  treaty  was  concluded  by  this  noblemttti'l 
successor  with  the  Viceroy  of  Goa,  in  which  the 
former  renounced  aR  pretensions  to  the  dependenoies 
of  Bombay,  and  accepted  of  the  eession  of  the 
Islatid  alone,  which  the  English  accordingly  received 
in  1665;  the  troops  who  had  survived  the  ravage 
of  disease,  only  mustering  119  ^^^k  and  file. 

It  was  soon  discovered  that  the '  revenues -of  tbe 
Island  were  not  equal  to  the  expence  of  retaining  it,  - 
and  that  the  East  India  Company  were  much  injured 
by  a  contraband  trade  carried  on  by  peitions  in  the 
King's  service.  In  consequence  of  these  and  <nhet 
reasons,  the  sovereignty  of  Che  Island  was,  in  t^6S^ 
transferred  to  the  East  India  Company.  The  •Com- 
pany's servants  made  every  exertion  to  place  this 
new  acquisition  in  a  veferpectable  state  of  defbnoe,  and 
to  encourage  settlers ;  and,  in  l€^S,  the  Island  ^ 
Bombay,  from  being  almost  adeseit,  had  become  the 
centre  df  the  Company's  trade,  protected  'byfonlfi* 
cations  with  lOOpieces  oft;amion  mourtt«d|amliii«ait- 
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Bombay,  able  gvnAniu  In  1676  lettera^patent  irei«  obfuined 
Akwi  the  King  to  establish  a  mint  at  Bombay,  at  which 
diey  were  eiii{Mywered  to  coin  rupees^  and  other  smaller 
fHeces.  iit  this  period  Bombay  continued  to  be  of  very 
Utile  hHportanoey  which  fwrtly  proceeded  from  the 
trigoroQS  giMrermnent  of  Aureogzebey  and  the  rising 
power  of  the  Mahrattas.  These  two  powers  contended 
Ibr  the  possession  of  the  Island  of  Kenery,  which  was 
aeixed  on  by  the  troops  of  both,  the  Bombay  govem- 
roeat  not  daring  to  oppose  either  party,  but  trem- 
bling for  its  own  safety  amid  thesd  formidable  con- 
tentions, Bombay  was  soon  afterwards,  in  conse- 
quence e£  the  capture  of  Bantam  by  the  Dutch, 
constituted  an  independent  English  settlement,  and 
the  seat  of  the  English  power  in  the  East  Indies. 

In  t67S,  the  Company,  finding  it  necessary  to  re- 
trench the  expences  of  the  establishment,  proceeded 
to  reduce  the  salaries  and  to  lower  the  rank  of  their 
inilitHry  officers,  which  produced  general  discontent, 
and,  "finally,  a  serious  revolt,  which  threatened  the 
most  alarming  consequences  to  the  Company's  af- 
fUrs.  This  nsurrectton  was  headed  by  Captain 
Richard  Reigwin,  Commander  of  the  Garrison,  who 
8ei2ed  the  Governor  and  such  members  of  the  coun- 
oil  as  stfll  adhered  to  him,  and  having  assembled 
the  troops  and  militia,  annulled  the  authority  of  the 
Company  by  proclamation,  requiring  the  inbabitaiils 
to  renounce  dbedience  to  their  authority,  and  to 
take  the  oaths  of  allegiance  to  the  King.  The 
whole  inhabitants  and  all  the  troops  immediately 
complied  with  the  terms  of  this  proclamation ;  and 
all  the  exertions  of  the  Governor  of  Surat  to  per^ 
suade  the  revohers  to  return  to  their  ^uty  were  in 
vain,  llie  mutiny  was  at  length  quelled  by  the  pru« 
denoe  of  Sir  Thomas  Grantham,  who  arrived  from 
Surat  with  a  commi^ion  from  the  King,  and  had  a 
conference  with  Reigwin,  in  the  course  of  which  the 
latter  agreed  to  deliver  up  the  fort,  on  condition  of 
recei^ng  a  free  pardon  for  -himself  and  his  associates. 

ISince  this  period,  the  settlement  of  the  English 
East  India  Company  at  Bombay,  has  been  frequently 
in  a  verv  precarious  condition,  sometimes  from  the 
unhealthmes^  of  the  climate,  and,  at  other  times, 
from  the  jealousy  of  the  native  powers.  But,  after 
the  power  of  the  Company  became  more  firmly  root- 
ed in  India,  it  has  continued  gradually  increasing  in 
wealth  and  consequence,  and  may  now  be  accounted 
one  of  the  most  important  and  durable  possessions  of 
the  British  in  India. 

The  Government  of  Bombay  and  its  dependencies, 
is  by.  law  veiled  in  a  Governor  add  three  Counsellors, 
who  are  placed  under  the  control  of  the  supreme 
government  of  Bengal,  and  are  in  all  cases  to  obey 
such  orders  as  they  may  receive,  provided  they  have 
no  different  instructions  in  their  possession  from  the 
Court  of  Directors,  of  which  they  are  bound  to  send 
immediate  notice  to  the  Bengal  -Government.  The 
Court  of  Directors  appoint  the  Governor  and  mem- 
bers of  the  Council,  and  likewise  the  Commander  in 
Chief  of  the  forces,  who  is  not  officially  a  member 
of  the  Council,  but  may  receiw  such  an  appointment 
from  the  Directors,  and,  in  that  case,  h^  takes  pre* 
cedence  of  all  the  other  members. 

It  is  difficult  to  file  with  precision  the  extent  of  the 
Iterritories  included  within  the  Presidency  of  Bombay, 
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as  some  districts  belonging  to  the  native  powera  are  BombSy 
intermingled  with  them.  On  a  general  estimate,  ^J. 
however,  they  may  be  calculated  to  comprehend 
10,000  square  miles,  and  to  contain  a  population  ex- 
ceeding altogether  two  millions  and  a  half,  which 
may  be  supposed  to  consist  of  one  Mahometan  to 
fifteen  Hindoos.  Of  the  Persees  no  exact  estimate 
has  ever  been  made. — Sec  Milburn's  Oriental  Com* 
merce,  Fojfages  and  Travels  of  Lord  Valentia* 
Hamilton's  East  India  Gazetteer,  (o.) 

BORDA  (John  Charles),  a  Mathematician 
and  Nautical  Astronomer,  celebrated  for  his  improve- 
ments in  the  theory  of  Hydraulics  and  Pneumatics,. 
and  in  the  construction  of  instruments  for  observa- 
tion. He  was  born  at  Drax,  the  4tU  of  May  173S, 
and  was  originally  destined  for  the  bar,  but  abandon- 
ed the  ptti*suit  of  the  law  In  favour  of  a  military  life, 
which  he  considered  as  better  calculated  to  afford 
him  opportunities  for  the  cultivation  of  his  mathe- 
maticsd  talents,  and,  for  the  application  of  the  results 
of  his  studies  to  practice.  His  acquirements  in 
science  had  rery  early  attracted  the  attention  of 
D'Alembert,  who  predicted  his  future*  eminence, 
and  wannly  recommended  his  turning  his  thoughta 
to  the  occupation  of  a  place  in  the  Academy.  He 
obtained  a  commission  in  the  Light  Cavalry,  and  waa 
appointed  Teacher  of  Mathematics  to  the  corps: 
and,  in  17^6,  he  presented  to  the  Academy  of 
Sciences  (A.)  A  Memoir  on  the  Paths  of  Dombs^ 
which  was  ordered  to  be  printed  in  the  coflection  of 
the  Savans  Etrangersy  but  which  has  not  excited 
much  attention.  He  was  elected  in  the  same  year 
a  member  of  the  Academy ;  and  in  the  next  he  waa 
present  at  the  battle  of  Hastinb^ck,  in  the  capacity  of 
Aide<<le-Campto  the  celebrated  General  Maillebois,  to 
whom  he  looked  up  as  a  great  master  in  the  art  of  War* 

He  waa  afterwards  admitted  into  the  corps  of 
Engineers,  without  the  usual  form  of  examination 
into  his  qualifications ;  and,  being  stationed  at  a  sea- 
port, the  occurrences  of  the  place  naturally  directed 
his  attention  anew  to  the  phenomena  of  the  resist- 
ance of  fluids.  He  publiwed,  in  1763,  a  detailed 
memoir  on  this  subject  (B.  MAn.  Ac*  Par.  1769» 
p.  858),  in  which  he  relates  a  variety  of  experiments, 
showing,  that  the  resistance  of  the  air  is  actuaUy  pso- 
portional  to  the  square  of  the  velocity,  as  had  com- 
monly been  supposed  from  theoreti^  considerations. 
He  also  determines,  by  other  experunents,  the  mag- 
nitude of  the  resistance  to  the  motion  of  a  sphere, 
and  proves,  that  nothing  can  be  more  erroneous  thaa 
the  supposition,  that  Uie  resistance  to  an  oblique 
surface  decreases  as  the  square  of  the  sine  of  the 
angle  of  incidence.  He  also  finds,  that  the  resist- 
ance to  the  motion  of  a  cube,  in  the  directions  of 
the  diagonal  of  its  base  and  of  one  of  the  sides,  are 
as  21  to  16,  while  the  calculations  of  former  theorists 
had  made  the  resistance  greatest  in  the  direction  of 
the  side. 

In  1766,  he  published  an  Essay  on  the  discharge 
of  fluids  through  the  orifices  of  vessels  (C.  M^m* 
Ac.  ParA  766,  p.  579),  in  which  he  first  states  the 
objections  to  considering  the  different  strata  o£  a 
fluid  as  descending  in  all  cases  very  nearly  in  parallel 
directions ;  he  examines  the  contraction  of  the  jet 
after  its  «soape  from  the  orifice,  and  determines  some 
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Borda.     of  ^he  effects  of  abrupt  change*  in  the  velocity  of  the 
^^""^^  fluid  passing  through  pipes  or  apertures  of  different 
forms. 

He  contributed,  in  I767,  to  the  publications  of  the 
Academy,  an  important  Memoir  on  Water  fVheds 
(D.  p.  270),  which  has  escaped  the  notice  of  his  able 
Biographer  M »  Lacroix.  He  observes,  in  this  paper, 
that  the  simple  hypothesis  of  a  resistance  varying  as 
the  square  of  the  velocity,  which  is  so  near  the  truth 
in  common  cases,  where  a  number  of  particles,  pro- 
portional to  the  velocity,  strikes,  in  a  given  time, 
upon  a  small  exposed  surface  with  a  force  also  pro- 
tional  to  the  velocity,  is  totally  inapplicable  to  the 
action  of  a  confined  stream  upon  the  floatboards  of 
a  wheel,  since,  in  'this  instance,  the  number  of  par- 
ticles concerned  cannot  vary  materially  with  the 
velocity,  the  whole  stream  being  supposed  to  operate 
in  all  cases  upon  the  successive  floaU>oards;  so  that 
the  analogy  would  require  us  to  suppose  the  force  in 
this  case  nearly  proportional  to  the  simple  relative 
velocity ;  a  conclusion  which  agrees  remarkably  well 
with  the  experiments  of  some  practical  authors. 

The  same  volume  contains  a  continuation  of  M« 
Borda's  researches  relating  to  the  resistance  of 
oblique  surfaces  (E.  MSm,  Ac,  Par,  1767i  p.  ^95) t 
with  a  statement  of  experiments  still  more  con- 
clusively confuting  the  received  hypothesis,  respect* 
ing  oblique  impulse,  than  his  former  investigations 
had  done.  We  also  find  in  it  an  Essay  on  isoperi- 
znetrical  problems  (F.  p.  551),  in  which  it  is  shown, 
that  Euler's  method  of  treating  them,  which  had 
been  in  great  measure  abandoned  by  its  equally  pro- 
found and  candid  author,  in  favour  of  the  more  ge- 
neral and  more  elegant  calculations  of  Lagrange, 
was  still  capable  of  affording  all  the  results  that  had 
been  derived  from  the  method  of  variations ;  and  he 
even  pointed  out  some  deficiencies  in  the  first  Me- 
moir of  Lagrange,  which  contained  the  detail  of  his 
ingenious  invention.  These  investigations  of  M« 
Borda  afford  collateral  evidence  of  the  strict  truth  of 
the  demonstrations  of  both  his  great  predecessors ; 
and  though  they  have  been  little  employed  by  later 
Mathematicians,  yet  it  must  be  admitted  to  be  of 
some  importance,  in  enabling  us  to  appreciate  the 
value  of  a  new  mode  of  calculation,  to  determine 
whether  its  results  are  or  are  not  such,  as  might  be 
obtained,  with  almost  equal  convenience,  by  methods 
before  in  use. 

His  memoir,  inserted  in  the  collection  of  the  Aca- 
demy for  1768  (G.  MSm.  Ac,  Par.  17S8,  p.  418), 
is  devoted  exclusively  to  the  theory  of  pumps;  and 
he  considers  especially  the  efiect  of  the  passage  of 
the  fluid  through  valves  and  other  contracted  parts, 
in  diminishing  the  quantity  of  the  discharge.  His 
results  are  derived  fvom  the  principle  of  the  preser- 
vation of  the  living  force  or  energy  of  a  system  of 
bodies,  throughout  all  the  vicissitudes  of  its  motions, 
which  had  before  been  employed  with  success  by 
Daniel  Bernoulli  in  problems  of  a  similar  nature ; 
but  it  was  not  until  the  experiments  of  Buat  had  af- 
forded sufficient  grounds  for  the  determination  of  the 
friction  of  fluids,  that  cases  of  this  kind  could  be  sub- 
mitted to  exact  calculatiop. 

In  his  Essay  on  the  curve  described  by  cannon- 
balls,  published  among  the  Memoirs  for  1769  (H. 
Mfm,  Ac*  Par,  J  769,  p.  2^7),  he  has  greatly  simpli- 
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fied  the  practical  theory  of  projectiles,  which  had  IWrda, 
been  treated  in  a  satisfactory,  though  very  general 
manner  by  John  Bernoulli,  and  had  been  redu^  into 
a  much  more  convenient  form  by  Euler.  M.  Borda 
has  substituted  some  approximate  expressions  for 
the  true  value  of  the  density  of  tlie  air,  and  has  thus 
been  enabled  to  integrate  eyations  which,  in  their 
more  strictly  correct  form,  had  resisted  the  powers 
of  Euler  himself;  and  he  has  justified  die  adoption  of 
the  formulas  thus  obtained  by  a  comparison  with  ex- 
'periment. 

In  the  meantime  his  talents  were  very  actively  em- 
ployed in  the  naval  service  of  his  countrj',  which  he 
entered  iq  1767>  by  the  nomination  of  M.  Praslim 
The  time-keepers  o£Le  Roy  and  Berthoud  were  be- 
ginning to  rival  those  of  the  English  artists,  and  the 
French  Government  ordered  several  vessels  to  be 
fitted  out  for  cruises,  in  order  to  examine  the  accu- 
racy of  these  time-keepers.  M.  Borda  was  appoint- 
ed a  Lieutenant  on  board  of  the  Flore,  and  acted 
jointly  with  M.  Pingri  as  a  delegate  of  the  Academy 
of  Sciences  for  the  purposes  of  the  expedition.  The 
voyage  occupied  about  a  year,  and  extended  to  the 
Canaries,  the  West  Indies,  Newfoundland,  Iceland, 
and  Denmark.  M.  Borda  had  a  considerable  share 
in  the  account  which  was  published  of  the  observa- 
tions.; and  the  formula,  which  he  has  here  given,  for 
the  correction  of  the  effects  of  refraction  and  paral- 
lax, is  considered  as  equally  eleeant  and  convenient. 
He  also  presented  to  the  Academy  a  separate  Me- 
moir on  the  results  of  the  expedition.  (I.  Voyage 
pour  Sprouver  les  monires  de  Leroy,  4.  Paris.  (K. 
MSm.  Ac.  Par.  1773,  p.  25S.)  Atler  an  interval  of 
six  weeks,  these  watches  were  found  capable  of  de- 
termining the  longitude  within  about  fifteen  minutes 
of  the  truth* 

In  order  to  supply  some  deficiencies  in  the  obser- 
vations made  at  the  Canaries,  Borda  was  sent  out  a 
second  time,  with  the  Boutsole  and  the  Espiegle,  and 
he  published,  afler  his  return,  (L.)  a  very  correct 
and  highly  finished  map  of  these  islands.  He  was 
soon  afterwards  promoted  to  the  rank  of  Captain, 
and  served  under  the  Count  d'Estaing  ^  a  Major- 
General,  an  appointment  nearly  similar  to  that  of 
oor  Captains  of  the  fleet.  In  this  capacity,  he  ob- 
served the  inconvenience  of  too  great  a  variety  in  the 
sizes  of  the  vessels  Constituting  a  fleet,  and  propos- 
ed to  abolish  the  class  of  50  and  of  64  gun  ships, 
as  too  small  for  the  line  of  battle,  and  to  build  ships 
of  three  rates  only,  the  lowest  carrying  74  guns,  so 
that  a  smaller  quantity  of  stores  should  require  to  be. 
kept  ready  for  use  m  the  dock*yards,  than  when 
ships  of  more  various  dimensions  were  to  be  refit- 
ted. In  178O,  he  had  the  command  of  the  Guerrier, 
and  in  I78I  of  the  Solitaire,  which  was  taken,  after 
a  gallant  resistance,  by  an  English  squadron.  He  was 
thus  compelled  to  pay  a  vi.sit  to  Great  Britain,  but 
was  immediately  set  at  liberty  upon  his  parole. 

He  proposed  to  the  Academy  in  this  year  (M« 
Mim.  Ac.  Par.  1781),  a  mode  of  regulating  elec- 
tions, which  was  adoj^ed  by  that  body.  Its  pecu- 
liarity consisted  in  having  the  names  of  the  candi- 
dates arranged  by  each  voter  in  a  certain  order,  and 
collecting  the  numbers  expressing  the  degrees  of 
preference  into  separate  results,  so  that  the  simple 
majority  of  voters  did  not  necessarily  establish  the 
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^<>'^    daiin  of  any  individual,  if  he  was  placed  very  low 
^  ^"^^  in  the  list  by  any  considerable  number  of  those  who 
voted  against  him.    But,  it  must  be  allowed,  that 
this  mode  of  election  is  by  no  means  wholly  unob- 
jectionable. 

M.  Borda  appears  to  have  rendered  an  essential 
service  to  the  cultivators  of  Practical  Astronomy, 
by  the  introduction  and  improvement  of  the  repeat- 
ing circle,  iflthough  this  instrument  has  probably 
been  less  employed  in  Great  Britain  than  elsewhere, 
•n  account  of  tlie  greater  perfection  of  those  which 
were  previously  in  common  use.     It  had  been  sug- 
gested by  Mayer,  in  1767t  that  a  circle  with  two 
moveable  sights,  would  enable  us  to  observe  a  given 
angle  a  great  numhcr  of  times  in  succession,  and 
Co  add  together  the  results,  without  any  error  in 
reading  them  off,  and  thus  to  obtain  a  degree  of 
precision  equal  to  that  of  much  larger  and  better 
instruments  of  a  diflerent  construction  ;  but  the  pro- 
posal had  been  little  noticed  until  ten  years  after- 
wards, when  Borda  pursued  the  path  pointed  out  by 
Mayer,  and  trained  Lenoir,  then  a  young  and  un- 
licensed artist,  to  the  execution  of  the  improved  in- 
strument, notwithstanding  the  opposition  of  the  rival 
opticians,  and  the  want  of  encouragement  from  the 
•pulent  public.     He  published,   in  1787  (N.)  his 
Description  and  Use  of  the  Reflecting  Cirde^  mth 
different  Methods  for  Calculating  the  Pnncipal  Ob' 
servations  of  Nautical  Astronomy  ;  but  the  officers 
of  the  French  navy,  for  whom  tills  work  was  intend- 
ed, appear  to  have  profited  but  little  by  his  instruc- 
tions.    His  instrument  was,  however,  much  employ- 
ed in  the  operations  for  determining  the  length  of 
the  terrestrial  meridian,  and  he  himself  took  charge 
of  the  experiments   required  for  ascertaining  the 
length  of  the  pendulum,  and  for  the  comparison  of 
the  different  standards  with  each  other.    He  invent- 
ed some  very  ingenious  methods  of  overcoming  the 
difficulties  which  present  themselves  in  the  pursuit 
of  these  objects  ;  but  he  was  interrupted  in  his  re- 
searches by  the  horrors  of  the  Revolution,  nor  did 
he  live  to  see  the  whole  of  the  operations  completed. 
He  endeavoured,  also,  to  promote  the  introduction 
of  the  new  mode  of  subdividing  the  circle,  by  the 
laborious  computation  of  Tables  of  Logarithms  (O. 
4to,  Par,  1801),  adapted  to  decimal  parts  of  the 
quadrant, — a  work  in  which  he  was  assisted  by  M. 
Delambre.      From   the  increasing   indisposition  of 
M.  Callet,  who  had  undertaken  to  correct  the  proofs 
of  these  tables,  some  very  material  errors  had  been 
committed  in  the  first  half  of  the  tables,  and  M. 
Borda  thought  it  necessary  to  cancel  a  great  num- 
ber of  the  pages ;  and  in  order  to  meet  the  expence 
thus  entailed  on  him,  he  was  obliged  to  dispose  of 
an  estate  which  he  had  lately  acquired  in  his  native 
place.     He  was  also  engaged,  towards  the  close  of 
his  life,  in  the  measurement  of  the  force  of  magnet- 
ism, and  in  the  calculation  of  astronomical  refrac- 
tion.    His  health  had  been  threatened  for  several 
successive  winters,  and  he  died  the  10th  of  March 

1799. 
In  his  manners  he  was  animated  and  unaffected : 

he  avoided  those  who  sought  liis  acquaintance,  mere- 
ly from  the  vanity  of  being  intimate  with  a  man  of 
talents,  whatever  pretensions  to  importance  they 
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might  derive  from  theif  casual  relations  to  general 
society.  He  never  married ;  and  he  was  too  much 
absorbed  in  the  pursuit  of  science,  to  associate  with 
a  very  extensive  circle  even  of  private  friends.  Though 
not  a  man  of  learning,  he  was  not  deficient  in  lite- 
rary taste,  and  he  was,  in  particular,  a  passionate 
admirer  of  Homer.  He  seems  to  have  possessed  a 
considerable  share  of  that  natural  tact  and  sagacity, 
^  which  was  so  remarkable  in  Newton,  and  which  we 
*  also  discover  in  the  works  of  Dapiel  Bernoulli ;  ena« 
bling  them,  like  a  sort  of  instinct,  to  elude  the  in- 
surmountable difficulties  with  which  direct  investiga* 
tions  are  often  encumbered;  while  Euler,  on  Uie 
contrary,  as  M.  Lacroix  most  truly  observes,  seems 
to  have  taken  pleasure  in  searching  for  matter  which 
would  give  scope  to  his  analytical  ingenuity,  al- 
though wholly  foreign  to  the  physical  investigations 
which  had  first  led  him  to  the  difficulties  in  question. 
It  would  have  been  fortunate  for  the  progress  of 
science,  if  some  of  the  most  celebrated  of  M.  Bor- 
da's  countrymen  had  profited  by  his  example,  in 
studying  to  attain  that  unostentatious  simplicity 
which  is  the  last  result  of  the  highest  culttvatioo. 
(Lacroix  in  Rapport  de$  Travaux  de  la  Sociiti  Phi' 
lomathique.     Vol.  IV.  8.  Par.  1800.)  (al.) 

BORING,  ffenerally  speaking,  is  the  Art  of  per- 
forating a  solid  body.  In  the  present  article,  we 
propose  to  give  some  account  of  Uie  Boring  of  Can- 
non, of  Cylinders,  of  Muskets,  of  Portlamd 
Stone,  of  Rocks,  and  of  Woooen  Pipes. 

1.  Boring  of  Cannon  is  performed  by  placing  Cannon. 
the  cannon  on  an  axis  which  is  turned  by  a  venr 
strong  power,  whilst  a  steel  cutter,  in  form  of  a  drill, 
is  pressed  against  the  metal,  and  excavates  the  cy- 
lindrical cavity  which  is  required.  Boring  may  be 
considered  as  a  branch  of  the  art  of  turnings  which^ 
in  general,  is  the  formation  of  cones,  cylinders,  and 
other  figures  that  have  an  axis,  by  making  a  straight 
line  or  curve  revolve  round  the  axis  on  which  the 
material  is  fixed,  or  by  makiug  the  material  revolve 
whilst  the  generating  line  remains  at  rest.  In  turn- 
ing bodies  of  no  great  degree  of  hardness,  and  where 
it  is  required  to  take  off  only  a  small  portion  of  the 
surface  at  once,  a  small  power  is  sufficient  to  put  the 
turning  machine  in  motion  ;  and  the  longer  the  edge 
of  the  cutter  which  is  applied  to  the  metal  is,  and 
the  harder  the  metal,  the  greater  force  is  requireo  to 
turn  the  machine. 

Cannon,  at  first,  were  firequently  made  of  bars  of 
malleable  iron,  placed  longitudinally,  and  these  bars 
covered  with  iron  hoops,  the  whole  welded  or  brazed 
together.  Ordnance  of  this  construction  was  not 
sufficiently  strong  to  resist  the  explosion  of  the  pow- 
der, and  did  not  admit  of  the  cylindrical  cavity  be- 
ing formed  with  much  accuracy.  Its  use  was,  there- 
fore, gradually  laid  aside,  and  guns  of  cast  metal 
were  employed.  And  before  the  casting  of  cannon 
became  general,  guns  of  cast  metal  were  reserved 
for  the  most  important  situations;  thus  the  ships  of 
the  Admiral  and  Vice- Admiral  alone  had  cast- metal 
cannon;  the  other  ships  of  war  being  armed  with 
wrought-iron  guns  only. 

Copper,  without  mixture,  has  been  employed  to 
cast  guns,  as  appears  from  two  large  cannon  made  in 
the  time  of  Henry  VIII.  and  bearing  his  namei  in 
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^mn^  the  armoury  of  the  Tower  of  Loodoo.  But  the 
ooly  two  materials  now  used  for  cannon  are  bronze, 
which  is  a  mixture  of  copper  and  tin,  ^nd  cast-iron. 
In  modern  times,  the  use  of  cast-iron  cannon  has  be- 
come more  general,  as  tliat  metal  has  the  advantage 
of  not  being  softened  by  the  heat  of  the  inflamma- 
tion of  the  powder ;  whereas  brass  guns,  when  fired 
many  times  in  rapid  succession,  become  heated  so 
nearly  to  the  melting  temperature  of  the  metal,  that 
the  muzzle  of  the  gun  droops. 

The  first  cannon  made  of  cast-metal  were  cast 
hollow,  with  a  cavity  as  nearly  cylindrical  as  could 
be  executed  by  casting.  The  surface  of  this  cavity 
*  was  then  smooUied  on  a  boring  machine  by  steel 
cutters  set  in  a  copper  head,  and  disposed  so  as 
to  describe  a  cylinder  terminated  by  a  half  sphe- 
void.  These  cutters  (in  French  alezoirs,  and  the  ope- 
ration aUzer)  are  represented  in  the  French  Encyclope- 
4li>— «PlanGhe8-*-Fo/i<f .  This  method  of  making  guns 
has  been  long  laid  aside  on  account  of  the  holes  and 
inequalitiea  in  the  cavity  thus  formed,  and  the  diffi- 
culty of  casting  the  cavity  so  as  that  its  axis  shall 
coincide  with  the  axis  ok  the  piece.  Cannon  are 
now  always  caat  solid,  and  the  cylindrical  cavity  is 
formed  by  boring  in  this  solid  mass* 

The  power  employed  for  boring  cannon  ought  to 
be  in  proportion  to  the  hardness  of  the  metal  of 
whidi  they  are  composed,  and  to  the  size  of  the 
pieces.  For  the  boriag  of  guns  of  brass,  as  it  is 
tcalled,  that  is,  •«  metal  composed  of  ten  parts  of 
Cf  per,  Me  of  tin,  and  two  of  brass,  or  of  these 
metals  in  ether  proportions,  a  metal  softer  and 
»ore  easily  bored  than  cast-iron,  horses  are  fre* 
qoently  eoiployed  aa  a  moving  power ;  but  the 
alrong  moving  powers  of  water  or  steam  must 
be  had  recourse  to  fmr  boring  large  guns  of  cast 
iroD,  which  is  the  material  used  for  making  the  largest 
gWM  now  in  use,  and  is  also  the  hardest  subsunce 
need  in  their  manufacture.  Indeed,  some  kinds 
of  cast-iron  are  too  hard  to  admit  the  action  of  the 
borer;  and  for  the  making  of  ^uns  it  is  necessary 
to  melt  pig-iron  of  different  qualities  together,  in  or- 
der to  have  a  metal  that  shall  possess  no  more  than 
the  required  degree  of  hardness. 

The  quality  of  pig4ron  is  known  by  the  appear- 
ance of  its  surfiice,  but  more  decisively  by  Uie  ap- 
peonmee  which  its  fracture  presents.  To  obtain 
this  fracture,  a  man  takes  one  end  of  a  pig  in  each 
band,  and  Kftiag  it  as  high  above  his  head  as  he  can, 
throwe  it  with  force>  so  that  the  middle  of  the  pig 
ahatl  fall  across  anbUier  pig  placed  on  the  ground ; 
m  this  way  the  pig  thrown  down  is  broken.  Soil  or 
grey  pig-iron,  which  ia  the  most  valuable,  breaks 
with  difficulty,  and  the  surface  of  its  fracture  is  of  a 
grey  colour,  composed  of  pretty  large  crystalline 
grains.  Hard  or  white  pig-iron  breaks  easily ;  the 
surfece  of  the  fracture  is  white,  and  not  sensibly 
granulated,  the  graina  that  compose  it  beiog  small. 
Th%  pig  iron  here  spoken  of  is  that  smelted  by  the 
cottk  of  pit-coal.  Pig-iron  smelted  with  charcoal  of 
wood  hae  a  fracture  of  a  differant  appearance,  some- 
times lamellar,  like  the  fracture  oif  a  metallic  bis- 
muthk  Formerly  guns  uaed  to  be  ca^t  from  the 
bhMt-fivnace ;  that  is  to  say,  hnoiediately  from  the 
JronstoBo.    llua  was  attended  witb  uncertain^  in 


respect  to  the  nature  of  the  metal ;  &r  the  nature  of 
the  metal  given  by  the  blast-furnace  varies-  frequent- 
ly and  suddenly,  from  causes  either  unknown,  or  not 
.under  the  command  of  Uie  iron-master.  For  thi^ 
reason  guns  are  no  longer  cast  from  the  blastfur- 
nace, but  pig-iron  already  formed  is  taken,  of  such 
qualities,  and  in  such  proportions,  as  to  form  a  metal 
neither  too  soil  nor  too  brittle  and  bard  for  guns. 
The  different  kinds  of  pig-iron  thus  selected  are 
melted  together  in  a  furnace  called,  in  iron  manufac- 
tories, an  air-Jumace^  and  by  some  writers  a  verier* 
heraiory  furnace^  by  the  flame  of  pit-coal ;  the  flame 
being  impelled  by  a  strong  current  of  air  produced 
by  the  rarefaction  of  the  air  in  a  chinmey  of  thirty 
or  forty  feet  in  height,  the  column  of  the  atmosphere 
of  which  the  air  in  the  chimney  makes  a  part,  being 
lighter  than  tlie  unrarified  columns  of  the  atmo- 
sphere next  it,  its  equilibrium  with  these  columns 
is  destroyed;  the  neighbouring  columns  therefore 
rusli  through  the  grate  of  the  furnace,  which  is  the 
only  aperture  by  which  they  can  attain  the  bpttom 
of  the  rarified  column,  and  they  carry  the  flame  of 
the  coal  agarost  the  pig-iron,  which  is  thecebry 
brought  into  fusion.  From  the  iron  thus  fused  only 
one  large  gun  is  cast  at  one  time,  the  furnace  not 
being  capable  of  melting  more  metal  than  is  requip 
site  for  tliat  purpose. 

The  gun  is  cast  with  two  appendages,  which  are 
to  come  off  before  it  is  finished  and  ready  for  use : 
The  one  is  a  square  piece  beyond  the  cascabei,  for 
fixing  the  gun  so  as  to  revolve  with  the  axis  of  the 
boring^mill ;  the  other  is  the  head. 

The  head  in  cast-iron  cannon  is  a  mass  of  cast*' 
i An  two  or  three  fe^t  long,  somewhat  bell-8haped» 
It  is  a  prolongation  of  the  mass  of  metal  beyond 
the  muzzle  ring,  and  in  the  position  in  which  the 
gun  is  cast,  the  head  is  the  top  of  the  whole 
mass,  the  square  beyond  the  cascabei  being  the 
lowest  part.  After  the  metal  has  cooled,  the  upper 
surface  of  the  head  is  cavernous,  as  is  the  case 
with  the  surface  that  is  uppermost  during  the  oast^ 
ing  and  cooUng  of  any  lai^  body  of  cast  iron: 
the  sides  of  the  cavities  in  the  head  are  frequently 
formed  of  cast  iron  crystallized  in  a  fern-leaf  fonn. 
The  intention  of  the  head  is  to  prevent  these  cavi- 
ties, which  are  formed  most  abundantly  at  the  upper 
surface  of  the  cooling  cast  iron,  from  forming  in  th^ 
gun  itself.  But,  notwithstanding  the  precaution  of 
casting  the  gun  with  a  large  head,  and  of  mixing 
proper  kinds  of  cast  iron  in  the  air-furnace,  it  fre^ 
quently  happens  that  small  cavities  occur  in  the 
guns. 

The  gun  with  its  head  bein^  cast  and  allowed  to  Vertical 
cool,  is  taken  to  the  boring-mill,  where  the  head  isl^^'""^ 
to  be  taken  off,  the  cylindrical  cavity  or  bore  is  to 
be  formed,  and  the  outside  of  the  gun  is  to  be  turn- 
ed. Formerly  the  boring  of  guns  was  done  in  an 
upright  position ;  the  gun  being  placed  above  the 
boring-bar  was  fixed  in  a  frame  sliding  vertically 
in  grooves ;  this  frame  was  suspended  on  each  side 
by  a  block  and  tackle,  and  the  end  of  each  of 
the  two  ropes  was  wound  round  a  windlass.  By 
turning  these  windlasses,  the  gun  might  be  raised  or 
lowered,  and  by  this  means  might  be  allowed  either 
to  press  with  ita  whole  weight  on  the  boripg-bit,  or 
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tfimnrnw   with  any  part  of  its  whole  weight.    A  figure  of  this 
■*^"  "^^^  apparatus  may  be  seen  in  the  Irench  Encydopedie — 
Ranches — Fonte.     Another  vertical  apparatus  for 
boring  cannon  is  represented  in  Rinman,  Bergwerks 
Lexicon f  Stockholm,  1789,  Tab.  IV, 

The  practice  which  has  long  been  followed  in  this 
coantry,  is  to  place  the  gun  horizontally  >in  the  boring- 
mill;  and  it  is  fixed  on  the  axis  of  the  mill  by 
means  of  the  square  piece  at  the  cascabel. 

In  a  boring-mill  constructed  by  Smeaton,  one  guti 
is  placed  on  the  horizontal  axis  of  the  water-wheel 
itself,  and,  consequently,  revoltes  with  the  same  ve- 
locity. On  this  same  axis  is  a  toothed  wheel  with 
78  teeth,  which  works  two  wheels,  one  placed  on 
each  side  of  it,  and  each  having  29  teeth ;  on  the  axis 
of  each  of  these  a  gun  is  placed ;  then*  power  is  J^th 
of  the  power  of  the  centre  wheel.  (See  Smeaton's  Re^ 
ports,  Vol.  I.)  On  the  axis  where  the  power  is  least, 
smaller  sized  guns  are  bored;  on  the  axis  of  the 
greatest  power,  the  large  guns  are  bored.  A  crane 
moveable  on  a  vertical  axis,  with  a  sweep  that  extends 
over  all  the  carriages,  with  a  tackle  hanging  from 
its  beam,  and  wrought  by  a  windlass,  serves  to  place 
the  gun  on  the  carriage  where  it  is  to  be  bored,  or 
to  remove  it  from  one  carriage  to  another  if  required ; 
and  afterwards,  when  the  gun  is  bored  and  turned,  the 
crane  serves  to  remove  the  gun  from  the  boring -mill. 

The  gun,  when  placed  on  the  machine,  has  the 
square  at  the  cascabel  fixed  in  a  square  iron  box  (G, 
Plate  XXXVI.  fig.  5.),  on  the  axis.  This  box  has  a 
screw  passing  through  each  of  its  sides,  and  by  the 
operation  of  these  screws,  the  square  of  the  gun  is 
adjusted,  centered,  and  fixed;  the  chace  of  the  gun 
is  also  fixed  in  a  collar  N,  in  which  it  is  to  revolve. 
(The  collar  in  the  figure  is  represented  too  near  the 
muzzle  ring.) 

The  axis  on  which  each  gun  is  fixed,  may  be  set 
in  gear  or  put  in  connection  with  the  revolvmg  axis 
of  the  machine,  so  as  to  move  round  with  it,  or  taken 
out  of  gear,  so  as  to  remain  at  rest,  although  the  other 
parts  of  the  machine  continue  in  movement.  There 
are  various  methods  of  doing  this ;  one  is  given  by 
Smeaton  in  the  work  above  cited.  After  the  gun 
is  fixed  on  the  axis,  and  before  beginning  the  opera- 
tion of  boring,  the  head,  which  has  been  described 
above,  is  cut  off  near  the  muzzle  ring :  for  this  pur- 
pose, the  gun  is  set  in  gear  so  as  to  revolve  on  its 
axis  with  the  moving  power ;  and  a  bar  of  steel,  in 
shape  and  size  like  the  coulter  of  a  plough,  is  ap- 
plied at  right  angles  to  the  axis  of  the  gun ;  the  nar- 
row side  of  this  bar  is  sharpened  to  a  cutting  edge, 
so  that  it  has  the  form  of  one  tooth  of  a  very  large 
saw )  and  this  cutting  edge  is  opposed  to  the  direc- 
tion of  the  revolving  motion  of  the  gun,  and  held 
strongly  on  to  the  gun  by  a  screw  pressing  on  the 
bar ;  the  cutter  takes  off  an  angular  portion  at  right 
angles  to  the  axis,  till  the  cylindrical  part  connect- 
ing the  head  with  the  gun  is  so  much  diminishedi 
that  the  head  is  made  to  fall  off  by  the  blow  of  a 
hammer  applied  on  it.  In  brass  guns,  cast  with  a 
core,  the  head  was  sawed  off  by  hand  with  a  blade 
of  steel,  whose  edge  was  toothed  as  a  saw,  and  the 
sides  toothed  as  files.  See  the  French  Encyciopfdie — 
Planches— -Tvonftf. 

VOL.  II.  PART  II. 


A  great  degree  of  heat  is  generated  by  the  violent    Cannon. 
fViction  of  the  steel-cutter  on  the  cast-iron,  during  *^^^ 
the  operation  of  cutting  off  the  heads  of  guns.     The 

Jjuantity  of  this  heat  has  been  estimated  by  Rum- 
ord  in  one  of  his  Essnt/s  on  Heat. 

After  the  head  is  taken  off,  the  workmen  proceed 
to  bore  the  gun.  This  is  done  by  exposing  the  re* 
volving  gun  to  the  action  of  a  steel-cutter,  fixed  on 
the  end  of  a  bar,  which  bar  is  placed  on  a  carriage* 
and  impelled  continually  towards  the  gun.  The 
operation  of  boring  is  done  on  the  same  axis  on 
which  the  head  was  cut  off,  if  the  power  be  suffi- 
cient ;  if  not,  the  gun  is  removed,  by  means  of  the 
crane,  to  an  axis,  where  it  is  made  to  revolve  by  a 
stronger  power. 

The  boring-bar  is  fixed  on  a  carriage,  sliding  ia 
iron  grooves,  which  are  truest  when  made  triangular. 
The  carriage,  which,  in  the  apparatus  represented  at 
fig.  5.  consists  merely  of  the  bar  on  which  the  rack 
is,  is  pressed  forward  by  a  pinion  P,  whose  gud- 
geons are  on  a  fixed  frame  BB  :  this  pinion  works 
mto  a  rack  R.  The  axis  of  the  pinion  has  mortise 
holes  in  it,  through  which  one  end  of  a  lever  L 
is  passed;  the  other  end  of  this  lever  is  loaded 
with  a  weight  W,  which  causes  the  pinion  to  propel 
the  carriage  and  boring-bar  towards  the  gun.  In 
many  bonng-machines  there  are  two  pinions  on 
the  same  axis,  acting  oi^  two  racks ;  in  others,  the 
carriage  is  propelled  by  two  upright  levers,  on  the 
end  of  one  of  which  acts  a  weight,  hanging  from 
a  rope,  that  passes  over  a  pulley ;  the  lower  end 
of  the  upper  lever  acts  on  the  upper  end  of  the 
lower,  whilst  the  lower  extremity  of  the  lower 
lever  presses  forward  the  carriage.  This  method, 
which  is  free  from  any  inequalities  that  may  arise 
from  the  teeth  of  the  rack,  is  figured  by  Smeaton  in 
his  Reports^  Vol.  I.  p.  SgS.  Another  method  of 
propelling  the  carriage  of  the  4>oring-bar,  is  by  a 
screw  acting  on  the  end  of  the  carriage.  See  Mey- 
er in  the  Transactions  of  the  Acad,  of  Stockholm^ 
1782,  Tab.  IX. 

The  boring-bar  is  a  strong  piece  of  wrought  iron, 
of  less  diameter  than  the  intended  calibre  of  the 
piece,  in  order  that  the  boring  dust  or  shavings,  de- 
tached by  the  cotter,  may  be  got  out.  The  boring- 
bar  is  increased  in  diameter  near  the  end,  for  some 
inches ;  see  fig.  6.  B ;  in  this  part  there  is  a  superfi- 
cial groove  for  receiving  the  sides  of  the  steeUcutter 
or  bit,  which  is  to  be  firmly  fixed  in  the  bar.  The 
bit  T,  fig.  6.  is  made  from  a  rectangular  piece  of  a 
steel  bar,  in  which  the  two  diagonally  opposite  up- 
per angles  are  cut  off  obliquely,  so  as  to  form  two 
cutting  edges  like  an  obtuse  angled  drill ;  the  side 
of  the  rectangle,  opposite  to  the  point  of  the  drill,  is 
hollowed  out  in  the  form  of  a  pigecm  hole;  this 
hollow  fits  into,  and  embraces,  the  solid  part  of  the 
borine-bar,  whilst  the  sides  of  the  pigeon  hole  fit 
into  the  grooves  of  the  bar.  The  point  of  thb  ob- 
tuse an^ed  bit  is  pressed  against  the  revolving 
metal  of  the  gun,  by  the  force  which  propels  the 
boring-bar;  and  the  edges  coming  in  contact  with 
the  revolving  metal,  a  conical  cavity  is  produced; 
and  by  taking  off  successively  a  multitude  of  similar 
shells  or  shavings,  the  cylindrical  bore,  with  a  coni- 
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Gaunon.  cal  terminatioD,  is  formed.  The  diameter  of  .the 
pointed  bit  first  used,  must  be  less  than  tlie  intend* 
ed  calibre  of  the  piece,  as  the  boring  is  to  be  re- 
peated  again  at  least  once,  in  order  to  make  the  in- 
ternal cylindrical  surface  as  smooth  as  possible,  by 
taking  off  any  inequalities  that  have  been  lefl  by  the 
first  cutter.  In  finishing  the  bore,  a  cross  bit  may 
be  employed.  It  is  a  rectangular  piece  of  steel, 
ground  to  a  cutting  edge  at  each  end,  and  put 
through  a  hole  in  the  boring-bar,  in  which  it  is  hx- 
ed.  The  edges  of  this  cutter,  in  revolving,  describe 
a  cylindrical  surface.  ACter  the  cylindrical  surface 
of  the  bore  is  made  sufficiently  true,  and  of  the  re- 
quired calibre,  a  bit  without  a  point,  and  rounded 
off  to  the  desired  curve,  is  used  to  form  the  bottom 
of  the  chamber. 

Some  recommend,  that  the  boring  bit  for  cast- 
iron  diould  have  its  cutting  edges  brought  CO  an 
acute  angle,  by  being  filed  hollow ;  but  in  .this  case 
the  two  edges  cannot  be  brought  into  one  point ; 
but  the  obtuse  angled  edge  formed  by  the  thickness 
of  the  metal  of  the  bit,  joins  the  two  cutting  edges 
crossways,  and  forces  itself  forwards  by  being  near  the 
centre,  requiring,  however,  a  considerable  pressure. 
These  hollow  edged  bits  are  not  so  well  adapted  to 
continuance  of  grindipg,  as  the  plain  ones,  but  they 
make  amends  by  their  much  less  frequently  waiting 
sharpening.  It  does  not  appear,  however,  that  these 
hollow  edged  bits  have  been  found  advantageous  in 
gun  boring. 

The  howitzer  appears  tp  have  had  its  origin  in 
Germany.  This  piece  of  ordnance,  the  mortar,  and 
the  carronade,  in  all  of  which  the  diameter  of  the 
chamber  for  the  powder,  is  smaller  than  the  dia- 
meter of  the  rest  of  the  bore,  are  first  bored  all 
through,  nearly  to.  the  intended  calibre  of  the  cham- 
ber, and  then  that,  part  of  the  bore  that,  requires  it 
is  enlarged. 

•  The  cutters,  in  gun  boring,  become  magnetic,  in 
consequence  of  being  continually  rubbed  in  the 
same  direction,  so  that  the  boring  dust  is  seen  ad- 
hering and  hanging  from  their  edges,  when  they  are 
withdrawn  from  the  gun. 

It  is  required,  Uuit  the  bore  shall  be  a  cylin- 
drical cavity,  whose  axis  coincides  with  the  axis 
of  the  gun ;  for  this  purpose,  care  must  be  taken  to 
place  the  axis  of  the  bormg-bar,  and  that  of  the  gun, 
both  in  one  horizontal  line,  and  it  is  requisite  that 
these  two  lines  continue  in  this  position  during  the 
whole  operation  of  boring.  The  centering  of  the 
boring-bar  fbr  this  purpose,  requires  to  be  done  by 
an  experienced  workman,  and  an  accurately  con- 
structed boring-machine  is  necessary  for  the  conti- 
nuance of  the  right  position. 

Whilst  on  the  axis  of  the  mill,  the  gun  has  a 
smooth  outer  surface  given  it  by  turning  tools, 
which  are  applied  in  the  way  usual  in  turning  metals; 
a  wooden  guage,  or  cut-out  profile,  of  the  gun,  with 
its  intended  mouldings,  being  applied  to  know  when 
the  turning  has  been  continu^  to  a  proper  depth. 
When  this  is  done,  the  gun  is  taken  out  of  the  bor- 
ing-mill,—the  square,  at  the  cascabel,  is  cut  off  by 
the  chisel, — and  the  trunions,  and  other  parts  which 
are  not  susceptible  pf  being  turned,  are  dressed  by 


the  chisel*  The  cyphers  and  arms  which  hadbetfii 
cast  on  the  gun,  are  finbhed  by  the  chisel. 

A  cannon  is  said  to  be  the  ultima  ratio  regumy^-* 
the  last  argument  that  governments  have  recourse 
to ;  and  even  this  severe  kind  of  argument  has  some- 
times been  embellished.  Amongst  ornamented  can- 
non, the  brass  three-pounder  in  the  Tower^  brought 
from  Malta,  is  a  masterpiece:  i(  is  covered  with 
carving  in  a  good  taste,  by  a  sculptor  of  Rome. 

The  touch-hole  is  drilled  by  stock  and  bit,  or  bj 
drill  and. bow;  the  drill  being  propelled  by  a  lever 
placed  on  a  carriage,  moveable  on  wheels.     A  fi- 

fure  of  this  apparatus  is  given  in  the  Ena^dopSdie — 
ianches— jpofi/^.  Another  apparatus  for  this  pur* 
pose  is  figured  in  Rinman,  Sergxioerks  Lexicon^  Tab. 
XIV.  fig.  9,  10.  See  also  Monge,  Description  de 
I*  Art  de  Fabriquer  les  Canons^  in  4to,  Pans,  I794» 
This  work  was  published  by  order  of  the  revolu- 
tionary government,  and  distributed  to  the  Iron- 
masters and  Founders,  in  different  parts  of  France, 
for  their  instruction.  It  contains,  amongst  others, 
figures  and  descriptions  of  two  kinds  of  vertical 
boring  machines,— of  three  kinds  of  horizontal  bor» 
big  machines, — of  a  machine  for  turning  the  trunions,. 
<— of  two  different  machines  for  boring  the  touch- 
bole, — of  a  machine  for  putting  copper  boshes  in 
brass  guns,-^and  of  various  instruments  for  examin- 
ing and  proving  guns. 

Before  the  gun  is  sent  off,  it  is  examined  and 
proved  in  various  ways.     And  first  to  ascertain  whe- 
ther the  bore  is  free  from  holes,  an  instrument  is  em- 
ployed, consisting  of  several  elastic  steel  prongs  dis- 
posed in  a  circle,  and  with  their  sharp  points  turned 
outwards ;  this  being  fixed  on  a  hole,  is  introduced 
into  the  bore  of  the  gun,  and  drawn  to  and  fro;  the 
points  of  the  prongs  press  against  the  sides  of  the 
bore,  and  the  presence  of  a  hole  is^known  by  one  of 
the  prongs  getting  into  the  hole,  and  preventing  tho 
instrument  from  being  drawn  out  directly,  unless  'by 
the  use  of  a  ring  that  is  pushed  over  the  prongs  to 
unbend  them. 

There  is  another  instrument,  composed  of  a  board 
twice  as  long  as  the  bore  of  the  piece ;  along  the 
middle  is  a  groove  proceeding  in  a  straight  line.  In 
this  groove  a  button  is  moveable,  and  on  the  button 
as  a  centre  are  fixed  two  radii  or  arms ;  the  two  end^ 
of  these  arms  within  the  gun  describe  a  line  on  the 
inside  of  the  bore  when  the  button  is  pushed  inwards, 
whilst  the  extr^nuties  of  the  arms  on  the  outside 
describe  two  lines  similar  on  the  part  of  the  board 
that  is  situate  without  the  bore :  in  this  way  the  out- 
line of  a  longitudinal  section  of  the  bore  is  describ- 
ed, and  its  sinuosities  or  deviation  from  the  axis  are 
rendered  sensible.  This  instrument  is  selcipm  used : 
it  requires  to  be.  made  by  a  M^orkman  skilled  in  the 
construcdon  of  mathematical  instruments,  or  in 
watchmakmg. 

A  lighted  wax-candle  is.  introduced  into  th^  gun 
for  the  purpose  of  seeing  any  defects  there  may  be. 
in  the  box,  or  the  light  of  the  sun  is  reflected  into 
.the  box  by  a  mirror.  The  strength  of  the  gun  is 
proved  by  firing  it  with  a  large  charge  of  powder ; 
and  by  forcing  water  into  the  bore  by  a  powerful 
forcing  pump,  the  touch-hole  being  stopped,  and  the 
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Cyrmders.  mouih  of  the  piece,  so  that  water  fdrced  in  by  the 

^^^V^*^  mouth  cannot  return  that  way, 

12.  Boring  of  cylinders  for  steam-engines, 
and  for  blowing  machines,  and  the  boring  of  the 
wortcing  barrels  of  large  pumps,  and  other  hollow 
cylinders  in  which  pistons  are  to  work,  is  performed 
by  making  the  steel-cutters  describe  a  cylindrical 
aurfacie  on  the  inside  of  the  cylinder,  whilst  the  cy- 
linder remains  fixed.  The  first  steam-engine  cylin- 
ders in  this  country  were  of  brass,  or  of  a  mixture  of 
COf]f>er  and  tin  ;  this  was  the  case  with  the  cylinder 
of  the  steam-engine,  erected  in  the  early  part  of  the 
eighteenth  century,  for  lifting  water  from  the  col- 
lieiy  of  Elphinston  in  Stirlingshire.  But,  since  that 
^Ime,  the  construction  of  steam-engines,  and  the  ma- 
nufactory of  cast-iron,  have  been  greatly  improved ; 
the  uses  of  both  have  been  much  extended  ;  and  cast- 
iron  has  now  for  a  long  time  been  the  only  material 
employed  in  making  cylinders  for  steam-engines, 
and  other  large  cylinders  in  which  pistons  are  to 
inove. 

In  the  boring  of  cylinders,  the  steel-cutters  are 
fixed  in  a  cutter-head,  which  revolves  with  the  bor- 
ing bar  at  the  same  time  that  it  is  impelled  along  tlie 
interior  surface  of  the  cylinder  by  a  rack,  with  a  pi- 
nion moved  by  a  lever  and  weight  as  already  de- 
Bcribed.  ^The  axis  or  boring-bar,  employed  for 
cylinders,  is  a  hollow  tube  of  cast-iron,  and  has 
a  groove  passing  through  it :  the  length  of  this 
groove  Is  Proportioned  to  the  length  of  the  tyWti' 
der  t^  be  bored.  The  Cutter-head  consists  of  two 
cast-iron  rings,  the  first  of  which  is  accurately 
fitted  on  the  boring-bar,  which  is  turned  truly  cylin- 
dricali  so  that  this  ring  may  slide  along  the  boring- 
bar;  the  second  ring  is  nxed  round  the  first  by 
wedges ;  its  diameter  is  proportioned  to  the  diameter 
of  the  cylinder  to  be  bored;  on  its  circumference  are 
eight  notches  to  receive  the  steel- cutters,  which  are 
fixed  in  by  wedges.  The  first  ring  is  fixed  on  the 
boring-bar,  so  as  to  make  the  whole  cutter-head 
move  round  with  the  boring-bar,  by  means  of  two 
small  iron  bars,  which  go  through  notches  in  the 
first  ring,  and  pass  through  the  groove  of  the  boring- 
bar.  These  small  bars  have  each  a  round  hole  in  the 
'  part  which  passes  through  the  geometrical  axis  of 
the  boring-bar;  through  these  round  holes  there 
passes  a  bolt,  which  forms  the  end  of  the  rack ;  a  key 
is  put  through  the  end  of  the  bolt,  which  prevents 
the  rack  from  being  drawn  back  by  the  lever  and 
weight ;  and  by  this  means,  the  rack  impelled  by  the 
lever  and  weight  pushes  forward  the  cutter-head, 
which  is  at  the  same  time  revolving  with  the  boring- 
bar  :  the  connection  of  the  rack  and  cutter-head  be- 
ing round,  and  in  the  axis  of  motion,  the  rack  is 
thereby  free  fVom  the  circular  motion  of  the  cutter- 
head.  This  mode  of  constructing  the  boring-bar 
was  invented  in  the  works  of  Mr  Wilkinson,  at  the 
time  when  accurately  bored  cylinders  came  to  be 
required  in  consequence  of  Mr  Watt*s  improvements 
in  the  8team*engine.  In  the  machines  about  to  be 
mentioned,  the  cutters  are  made  to  advance  by  a 
train  of  wheels  deriving  their  motion  from  the  power 
that  turns  the  boring*  bar. 

BilUngdey^     An  apparatus  of  great  merit  was  contrived  and  de- 

MadiiiM.     scribed  in  1S02  by  Mr  Billing8ley>  Engineer  of  the 
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Bowling  Iron-worlcs,  near  Bradford.  (See  Reperiory  Cyfindeis. 
ofArtSy  second  series,  Vd.  11.  p.  322,)  In  this  m^-  '"^"V"^ 
thod,  the  cylinder  is  placed  with  its  axis  perpendi- 
cular to  the  horizon.  The  object  of  which  is,  first, 
that  the  boring-dust  may  fall  out,  and  not  remain  on 
one  side  of  the  cylinder,  wearing  the  cuttera ;  so  that 
in  this  way  the  cylinder  may  be  bored  through  with- 
out changing  the  cutters,  by  which  means  a  more  re- 
gular bore  is  obtained.  Secondly,  That  the  cylinder 
may  not  deviate  from  its  cylindrical  form  by  its  own 
weight,  a  deviation  which  is  found  to  take  place  in 
large  and  sletider  cylinders  when  laid  on  their  side ; 
the  vertical  diameter  being  then  less  than  the  hori- 
zontal diameter.  A  similar  loss  of  shape  may  happen 
to  cylinders  that  are  improperly  wedged  and  strajj- 
ped  down  for  the  purpose  of  being  bored.  In  this  • 
method,  the  cylinder  is  fixed  with  screws  by  the 
flanges,  where  it  is  most  capable  of  resistance,  and 
the  screws  are  disposed  so  as  to  press  the  cylinder 
equally  all  round.  Thirdly,  That  the  operation 
may  be  sooner  completed,  which  is  effected  in  con- 
sequence of  less  time  being  employed  to  fix  the 
cylinders  in  this  method.'  In  the  usual  mode  of  pro- 
pelling the  cutters  described  above,  the  attendance  ' 
of  a  man  is  necessary  to  change  the  position  of  the 
bar  on  the  axis  of  the  pinion,  and  to  raise  the  weight. 
Tliis  attendance  is  dispensed  with  in  the  machine 
under  consideration,  the  mechanism  for  propelling 
the  cutters  being  as  follows.  A  leather  strap  passing 
over  the  boring-bar,  communicates  the  revolving  mo- 
tion of  the  boring-bar  to  a  wheel,  which  communi- 
cates a  slow  motion  by  a  train  of  wheels  and  pinions 
to  an  axis,  bearing  two  pinions  which  woi^  into  two 
racks ;  these  racks  push  the  boring'-head  and  cuttenr 
slowly  fbrward  on  the  boring-bar,  at  the  same  time  ' 
that  the  boring-head  is  revolving  with  the  boring- 
bar.  The  velocity  with  which  it  is  required  that  the 
cutters  shall  advance,  varies  as  the  diameter  of  the 
cylinder  varies,  the  moving  power  remaining  the 
same.  And  by  altering  the  train  of  wheel -work,  the 
cutters  may  be  made  to  advance  with  any  velocity 
required. 

Figs.  1,  S,  3,  and  4,  Plate  XXX Vf.,  are  difierent  Monray^ 
views  of  the  machine  for  boring  cylinders,  invented 
by  Mr  Murray  of  Leeds.  Fig.  l.  is  an  elevation,  and 
fig.  2.  a  plan  of  the  machine.  W  fig.  1.  and  2.  is  the 
spur  wheel,  deriving  its  motion  from  water  or  steam, 
and  communicating  a  revolving  motion  to  the  boring- 
bar.  The  toothed  wheel  A  fig.  1,  moves  round  with 
the  boring-bar  B  on  which  it  is  fixed ;  it  gives  motion 
through  the  wheels  D  and  E,  and  to  the  screw  S,  whose 
threads  act  on  the  two  racks,  which  racks  are  fixed  to 
the  cutter-head  H,  and  revolve  with  it.  The  velocity 
with  which  the  cutter-head  is  impelled  along  the 
cylinder,  depends  upon  the  number  of  threads  of  the 
screw  in  a  given  length,  and  on  the  proportions  of 
the  wheels  A,  C,  D,  and  £  to  each  other.  By  va- 
rying the  velocity  of  the  screw,  the  cutter-head  may 
be  made  to  move  in  either  direction,  up  or  down  the 
cylinder.  F  is  a  pinion,  whose  axis  ends  in  a  square, 
which  may  be  wrought  by  a  key,  so  as  to  bring  the 
cutter-head  out  of  the  c}'linder,  or  push  it  home  by 
the  hand  when  that  is  required. 

The  cylinder  is  fixed  in  its  bed  by  screws  passing 
through  two  iron  rings,  as  represented  at  fig.  4.;  la 
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Gsiiooo.  cal  tenmnatioDp  is  formed.  The  diameter  of  the 
pointed  bit  first  used,  must  be  less  than  tlie  intend- 
ed calibre  of  the  piece,  as  the  boring  is  to  be  re« 
peated  again  at  least  once,  in  order  to  make  the  in- 
ternal cylindrical  surface  as  smooth  as  possible,  by 
taking  off  any  inequalities  that  have  been  led  by  tl)e 
first  cutter.  In  finishing  the  bore,  a  cross  bit  mav 
be  employed.  It  is  a  rectangular  piece  of  steel» 
ground  to  a  cutting  edge  at  each  end,  and  put 
through  a  bole  in  the  boring-bar,  in  which  it  is  ^X' 
ed.  The  edges  of  this  cutter,  in  revolving,  describe 
a  cylindrical  surface.  ACter  the  cylindrical  surface 
ei  the  bore  is  made  sufficiently  true,  and  of  the  re- 
quired calibre,  a  bit  without  a  point,  and  rounded 
off  to  the  desired  curve,  is  used  to  form  the  bottom 
of  the  chamber. 

Some  recommend,  that  the  boring  bit  for  cast- 
iron  ^ould  have  its  cutting  edges  brought  CO  an 
acute  angle,  by  being  filed  hollow ;  but  in  .this  case 
the  two  edges  cannot  be  brought  into  one  point ; 
but  the  obtuse  angled  edge  formed  by  the  thickness 
of  the  metal  of  the  bit,  joins  the  two  cutting  edges 
crossways,  and  forces  itself  forwards  by  being  near  the 
centre,  requiring,  however,  a  considerable  pressure* 
These  hollow  edged  bits  are  not  so  well  adapted  to 
continuance  of  grindipg*  as  the  plain  ones,  but  they 
make  amends  by  their  much  less  frequently  wapting 
sharpening.  It  does  not  appear,  however,  that  these 
hollow  edged  bits  have  been  found  advantageous  in 
gun  boring. 

The  howitzer  appears  to  have  had  its  origin  in 
Germany,  '^is  piece  of  ordnance,  the  mortar,  and 
the  carronade,  in  all  of  which  the  diameter  of  the 
chamber  for  the  powder,  is  fmaller  than  the  .dia« 
meter  of  the  rest  of  the  bore,  are  first  bored  all 
through,  nearly  to  the  iut^ded  calibre  of  the  cham* 
ber,  and  then  that,  part  of  the  bore  that  requires  it 
is  enlarged. 

.  The  cutters,  in  gun  boring,  become  mimetic,  in 
consequence  of  being  continually  rubbed  in  the 
same  direction,  so  that  the  boring  dust  is  seen  ad- 
hering and  hanging  firom  their  edges,  when  they  are 
wiihdrawn  firom  the  gun. 

It  is  required,  that  the  bore  shall  be  a  cylin- 
drical cavity,  whose  axis  coincides  with  the  axis 
of  the  gun ;  for  this  purpose,  care  must  be  taken  to 
place  the  axis  of  the  Dormg-bar,  and  that  of  the  gun, 
both  in  one  horizontal  line,  and  it  is  requisite  that 
these  two  lines  continue  in  this  position  during  the 
whole  operation  of  boring.  The  centering  of  the 
boring-bar  fbr  this  purpose,  requires  to  be  done  by 
an  experienced  workman,  and  an  accurately  con- 
structed boring-machine  is  necessary  for  the  conti« 
nuance  of  the  right  position. 

Whilst  on  the  axis  of  the  mill,  the  ^un  has  a 
smooth  outer  surface  given  it  by  turning  tools, 
which  are  applied  in  the  way  usual  in  turning  metals; 
a  wooden  guage,  or  cut-out  profile,  of  the  gun,  with 
its  intended  mouldings,  being  applied  to  know  when 
the  turning  has  been  continued  to  a  proper  depth. 
When  this  is  done,  the  gun  is  taken  out  of  the  bor- 
ing-mill,—the  square,  at  the  cascabel,  is  cut  off  bv 
the  chisel, — and  the  trunions,  and  other  parts  which 
are  not  susceptible  pf  being  turned,  are  dres$ed  by 


the  chisel.    The  eyphers  and  arms  which  hadbeea   C 
cast  on  the  gun,  are  finishe4  by  the  chisel. 

A  cannon  is  said  to  b.e  the  ultima  ratio  regum^'^ 
the  last  argument  that  governments  have  recourse 
to ;  and  even  this  severe  kind  of  argument  has  some- 
times been  embellished.  Amongst  ornamented  can- 
non, the  brass  three-pounder  in  the  Tower,  brought 
from  Malta,  is  a  masterpiece:  it  is  covered  with 
carving  in  a  good  taste,  by  a  sculptSor  of  Rome. 

The  touch-hole  is  drilled  by  stock  and  bit,  or  by 
drill  and, bow  ;  the  drill  being  propelled  by  a  lever 
placed  on  a  carriage,  moveable  on  wheels.     A  fi> 

fure  of  this  apparatus  is  givep  in  the  Ena^clopSdie 
Ranches— For/^.  Another  apparatus  for  this  pur*^ 
pose  is  figured  in  Rinman,  Bergxoerks  Lexicon,  Tab. 
AlV.  fig.  9,  10.  See  also  Monge,  Description  de 
PArt  de  Fabriquer  les  Canons,  in  4to,  Paris,  I794» 
This  work  was  published  by  order  of  the  revolu* 
tionary  government,  and  distributed  to  the  Iron- 
masters and  Founders,  in  di£ferent  parts  of  France* 
for  their  instruction.  It  contains,  amongst  others, 
figures  and  descriptions  of  two  kinds  of  vertical 
boring  machines,— of  three  kinds  of  horizontal  bor* 
ing  machines, — of  a  machine  for  turning  the  trunions,. 
—of  two  different  machines  for  boring  the  touch- 
bole,^-of  a  machine  for  putting  copper  boshes  ii^ 
brass  guns,^— and  of  various  instruments  for  examin- 
ing and  proving  guns. 

Before  the  gun  is  sent  off,  it  is  examined  and 
proved  in  various  ways.  And  first  to  ascertain  whe- 
ther the  bore  is  free  from  holes,  an  instrument  is  em- 
ployed, consisting  of  several  elastic  steel  prongs  dis- 
posed in  a  circle,  and  with  their  sharp  points  turned 
outwards ;  this  being  fixed  on  a  hole,  is  introduced 
into  the  bore  of  the  gun^  and  drawn  to  and  fro;  the 
points  of  the  prongs  press  against  the  sides  of  the 
bore,  and  the  presence  of  a  hole  is^koown  by  one  of 
the  prongs  getting  into  the  hole,  and  preventing  the 
instrument  trom  being  drawn  out  directly,  unless  'by 
the  use  o£  a  ring  that  is  pushed  over  the  prongs  to 
unbend  them. 

There  is  another  instrument,  composed  of  a  board 
twice  as  long  as  the  bore  of  the  piece ;  along  the 
middle  is  a  groove  proceeding  in  a  straight  line.  In 
this  groove  a  button  is  movce^le,  and  oA  the  button 
as  a  centre  are  fixed  two  radii  or  arms ;  the  two  ends 
of  these  arms  within  the  gun  describe  a  line  on  the 
inside  of  the  bore  when  the  button  is  pushed  inwards^ 
whilst  the  extrenaities  of  the  arms  on  the  outside 
describe  two  lines  similar  on  the  part  of  the  board 
that  is  situate  without  the  bore :  in  this  way  the  out- 
line of  a  longitudinal  section  of  the  bore  is  describ- 
ed, and  its  sinuosities  or  deviation  from  the  axis  are 
rendered  sensible.  This  instrument  is  seldpm  used : 
it  requires  to  be  made  by  a  virorkman  skilled  in  the 
construction  of  mathematical  instruments,  or  in 
watchmaking. 

A  lighted  wax-candle  is  introduced  into  the  gun 
for  the  puipose  of  seeing  any  defects  there  may  be. 
in  the  box,  or  the  light  of  the  sun  is  reflected  into 
^the  box  by  a  mirror.  The  strength  of  the  gun  is 
proved  by  firing  it  with  a  large  charge  of  powder ; 
and  by  rorcing  water  into  the  bore  by  a  powerful 
forcing  pump,  the  touch-hole  being  8topped|  and  the 
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Cyrmders.  moulh  of  the  piece,  to  that  water  forced  in  by  the 
^^■V^*'  mouth  cannot  return  that  way, 

2.  Boring  of  cylinders  for  steam-enginesv 
and  for  blowing  machines,  and  the  boring  of  the 
wortcing  barrels  of  large  pumps,  and  other  hollow 
cylinders  in  which  pistons  are  to  work,  is  performed 
by  making  the  steel-cutters  describe  a  cylindrical 
surface  on  the  inside  of  the  cylinder,  whilst  the  cy- 
linder remains  fixed.  The  first  steam-engine  cylin- 
ders in  this  country  were  of  brass,  or  of  a  mixture  of 
co|M>er  and  tin ;  this  was  the  case  with  the  cylinder 
of  the  steam-engine,  erected  in  the  early  part  of  the 
eighteenth  century,  for  lifting  water  from  the  col- 
Ileiy  of  Elphinston  in  Stirlingshire.  But,  since  that 
^hne,  the  construction  of  steam-engines,  and  the  ma- 
nufactory of  cast-iron,  have  been  greatly  improved ; 
ihe  uses  of  both  have  been  much  extended  ;  and  castf 
iron  has  now  for  a  long  time  been  the  only  material 
employed  in  making  cylinders  for  steam-engines, 
and  other  large  cylinders  in  which  pistons  are  to 
move. 

In  the  boring  of  cylinders,  the  steel-cutters  are 
fixed  in  a  cutter-head,  which  revolves  with  the  bor- 
ing bar  at  the  same  time  that  it  is  impelled  along  tlie 
interior  surface  of  the  cyUnder  by  a  rack,  with  a  pi- 
nion moved  by  a  lever  and  weight  as  already  de- 
ficribed.  ^Xhe  axis  or  boring-bar,  employed  for 
cylinders,  is  a  hoUow  tube  of  cast-iron,  and  has 
a  groove  passing  thtongh  it :  the  length  of  this 

Sroove  is  proportioned  to  the  length  of  the  ^ylln- 
er  t#  be  bored.  The  cutter-head  consists  <ii'  two 
cast-iron  rings,  the  first  of  which  Is  accurately 
fitted  on  the  boring-bar,  wfiich  is  turned  truly  cylin- 
drical so  that  this  ring  may  slide  along  the  boring- 
bar;  the  second  ring  is  fixed  round  the  first  by 
wedges ;  its  diameter  is  proportioned  to  the  diameter 
of  the  cylinder  to  be  bored ;  on  its  circumference  are 
eight  notches  to  receive  the  steel* cutters,  which  are 
fixed  in  by  wedges.  The  first  ring  is  fixed  on  the 
boring-bar,  so  as  to  make  the  whole  cutter-head 
move  round  with  the  boring-bar,  by  means  of  two 
small  iron  bars,  which  go  through  notches  in  the 
first  ring,  and  pass  through  the  groove  of  the  boring- 
bar.  These  small  bars  have  each  a  round  hole  in  the 
part  which  passes  through  the  geometrical  axis  of 
the  boring-bar;  through  these  round  holes  there 
passes  a  bolt,  which  forms  the  end  of  the  rack ;  a  key 
IS  put  through  the  end  of  the  bolt,  which  prevents 
the  rack  from  being  drawn  back  by  the  lever  and 
weight ;  and  by  this  means,  the  rack  impelled  by  the 
lever  and  weight  pushes  forward  the  cutter-head, 
which  is  at  the  same  time  revolving  with  the  boring- 
bar  :  the  connection  of  the  rack  and  cutter-head  be- 
ing round,  and  in  the  axis  of  motion,  the  rack  is 
thereby  free  fVom  the  circular  motion  of  the  cutter- 
head.  This  mode  of  constructing  the  boring-bar 
.was  invented  in  the  works  of  Mr  Wilkinson,  at  the 
time  when  accurately  bored  cylinders  came  to  be 
required  in  consequence  of  Mr  Watt's  improvements 
in  the  steam-engine.  In  the  machines  about  to  be 
mentioned,  the  cutters  are  made  to  advance  by  a 
train  of  wheels  deriving  their  motion  from  the  power 
that  turns  the  boring*  bar. 
BtUinffdcy'ji  An  apparatus  of  great  merit  was  contrived  and  de- 
Madiiae.     scribed  in  1802  by  Mr  Billlngsley,  Engineer  of  the 


Bowling  Iron-works,  near  ti(radford.  (See  Reperiory  Cyfindei*. 
of  Arts f  second  series.  Vol.  II.  p.  322.)  In  this  m^-  ^""^"V"^' 
thod,  the  cylinder  is  placed  with  its  axis  perpendi- 
cular to  the  horizon.  The  object  of  which  is,  first, 
that  the  boring-dust  may  fall  our,  and  not  remain  on 
one  side  of  the  cylmder,  wearing  the  cutters ;  so  that 
in  this  way  the  cylinder  may  be  bored  through  with- 
out changing  the  cutters,  by  which  means  a  more  re- 
gular bore  is  obtained.  Secondly,  That  the  cylinder 
may  not  deviate  from  its  cylindrical  form  by  its  own 
weight,  a  deviation  which  is  found  to  take  place  in 
large  and  slender  cylinders  when  laid  on  their  side ; 
the  vertical  diameter  being  then  less  than  the  hori- 
zontal diameter.  A  similar  loss  of  shape  may  happen 
to  cylinders  that  are  improperly  wedged  and  stra{}- 
ped  down  for  the  purpose  of  being  bored.  In  this 
method,  the  cylinder  is  fixed  with  screws  by  the 
flanges,  where  it  is  most  capable  of  resistance,  and 
the  screws  are  disposed  so  as  to  press  the  cylinder 
equally  all  round.  Thirdly,  That  the  operation 
may  be  sooner  completed,  which  is  effected  in  con- 
sequence of  less  time  being  employed  to  fix  the 
cylinders  in  this  method.  In  the  usual  mode  of  pro- 
pelling the  cutters  described  above,  the  attendance  ' 
of  a  man  is  necessary  to  change  the  poshipn  of  the 
bar  on  the  axis  of  the  pinion,  and  to  raise  the  weight. 
Tliis  attendance  is  dispensed  with  in  the  machine 
under  consideration,  the  mechanism  for  propelling 
the  cutters  being  as  follows.  A  leather  strap  passing 
over  the  boring-bar,  communicates  the  revolving  mo- 
tion of  the  boring-bar  to  a  wheel,  which  communi- 
cates a  slow  motion  by  a  train  of  wheels  and  pinions 
to  an  axis,  bearing  two  pinions  which  work  into  two 
racks;  these  racks  push  the  boring'-head  and  cutterv 
rfowly  fbrward  on  the  boring-bar,  at  the  same  time  ' 
that  the  boring-head  is  revolving  with  the  boring- 
bar.  The  velocity  with  which  it  is  required  that  the 
cutters  shall  advance,  varies  as  the  diameter  of  the 
cylinder  varies,  the  moving  power  remaining  the 
same.  And  by  altering  the  train  of  wheel-woiS,  the 
cutters  may  be  made  to  advance  with  any  velocity 
required. 

Figs,  1,  2,  S,  and  4,  Plate  XXXVI.,  are  different  Monaj^ 
views  of  the  machine  for  boring  cylinders,  invented 
by  Mr  Murray  of  Leeds.  Fig.  1.  is  an  elevation,  and 
fig.  2.  a  plan  of  the  machine.  W  fig.  1.  and  2.  is  the 
spur  wheel,  deriving  its  motion  from  water  or  steam, 
and  communicating  a  revolving  motion  to  the  boring- 
bar.  The  toothed  wheel  A  fig.  l.  moves  round  with 
the  boring-bar  B  on  which  it  is  fixed ;  it  gives  motion 
through  the  wheels  D  and  E,  and  to  the  screw  S,  whose 
threads  act  On  the  two  racks,  which  racks  are  fixed  to 
the  cutter-head  H,  and  revolve  with  it.  The  velocity 
with  which  the  cutter-head  w  impelled  along  the 
cylinder,  depends  upon  the  number  of  threads  of  the 
screw  in  a  given  length,  and  on  the  proportions  of 
the  wheels  A,  C,  D,  and  E  to  each  other.  By  va- 
rying the  velocity  of  the  screw,  the  cutter-head  may 
be  made  to  move  in  either  direction,  up  or  down  the 
cylmder.  F  is  a  pinion,  whose  axis  ends  in  a  square, 
which  may  be  wrought  by  a  key,  so  as  to  bring  the 
cutter-head  out  of  the  C}'linder,  or  push  it  home  by 
the  hand  when  that  is  required. 

The  cylinder  is  fixed  in  its  bed  by  screws  passing 
through  two  iron  rings,  as  represented  at  fig.  4. ;  in 
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GaiiDoo.  cal  tenpioattoDy  u  forfned.  The  diameter  of  .the 
pointed  bit  first  used,  roust  be  less  than  the  intend- 
ed  calibre  of  the  piece,  as  the  boring  is  to  be  re- 
peated again  at  least  once,  in  order  to  make  the  in- 
ternal cylindrical  surface  as  smooth  as  possible,  by 
taking  off  any  inequalities  that  have  been  led  by  the 
first  cutter.  In  finishing  the  bore,  a  cross  bit  may 
be  employed.  It  is  a  rectangular  piece  of  steel, 
ground  to  a  cutting  edge  at  each  end,  and  put 
through  a  hole  in  the  bofingrbar,  in  which  it  is  i^x- 
ed.  The  edges  of  this  cutter,  in  revolving,  describe 
a  cylindrical  surface.  Ailer  the  cy]indrical  surface 
of  the  bore  is  made  sufficiently  true,  and  of  the  re- 
quired calibre,  a  bit  without  a  point,  and  rounded 
off  to  the  desired  curve,  is  used  to  form  the  bottom 
of  the  chamber. 

Some  recommend,  that  the  boring  bit  for  cast- 
iron  riiould  have  its  cutting  edges  brought  R>  an 
acute  angle,  by  being  filed  hollow ;  but  in  this  case 
the  two  edges  cannot  be  brought  into  one  point ; 
but  the  obtuse  angled  edge  formed  by  the  thicknesii 
of  the  metal  of  the  bit,  joins  the  two  cutting  edges 
crossways,  and  forces  itself  forwards  by  being  near  the 
centre,  requiring,  however,  a  considerable  pressure. 
These  hollow  edged  bits  are  not  so  well  adapted  to 
continuance  of  grinding*  as  the  plain  ones,  but  they 
make  amends  by  their  much  less  frequently  waiting 
sharpening.  It  does  not  appear,  however,  that,  these 
hollow  ediged  bits  have  been  found  advantageous  in 
gun  boring. 

The  howitzer  appean  to  have  had  its  origin  in 
Germany,  '^his  piece  of  ordnance,  the  mortar,  and 
the  carronade,  in  all  of  which  the  diameter  of  the 
chamber  for  the  powder,  is  smaller  than  the  dia- 
meter of  the  rest  of  the  bore,  are  first  bored  all 
through,  nearly  to  the  intended  calibre  of  the  cham- 
ber, and  tiien  that,  part  of  the  bore  that  requires  it 
is  enlarged. 

.  The  cutters,  in  gun  boring,  become  magnetic,  in 
consequence  of  being  continually  rubbed  in  the 
same  direction,  so  that  the  boring  dust  is  seen  ad- 
hering and  hanging  from  their  edges,  when  they  are 
withdrawn  from  the  gun. 

It  is  required,  thkt  the  bore  shall  be  a  cylin- 
drical cavity,  whose  axis  coincides  with  the  axis 
of  the  gun ;  for  this  purpoee,  care  must  be  taken  to 
place  t£e  axis  of  the  bonng-bar,  and  that  of  the  gun, 
both  in  one  horizontal  line,  and  it  is  requisite  that 
these  two.  lines  continue  in  this  position  during  the 
whole  operation  of  boring.  The  centering  of  the 
boring-bar  fbr  this  purpose^  requires  to  be  done  by 
an  experienced  workman,  and  an  accurately  con- 
structed boring-machine  is  necessary  for  the  conti- 
nuance of  the  right  position. 

Whilst  on  the  axis  of  the  mill,  the  gun  has  a 
smooth  outer  surface  given  it  by  turning  tools, 
which  are  applied  in  the  way  usual  in  turning  (uetals; 
a  wooden  guage,  or  cut-out  profile^  of  the  gun,  with 
its  intended  mouldings,  being  applied  to  know  when 
the  turning  has  been  continued  to  a  proper  depth. 
When  this  is  done,  the  gun  is  taken  out  of  the  bor- 
ing-mill,—the  square,  at  the  cascabel,  is  cut  off  by 
the  chisel, — and  the  trunions,  and  other  parts  which 
are  not  susceptible  of  being  turned,  are  dressed  by 


the  chisel*  The  ciphers  and  arms  which  hfidbe^n 
cast  on  the  gup,  are  fini8he4  by  the  chisel. 

A  cannon  is'  said  to  be  the  ultima  ratio  regumy^^ 
the  last  argument  that  governments  have  recourse 
to ;  and  even  this  severe  kind  of  argument  has  some- 
times been  embellished.  Amongst  ornamented  can- 
non, the  brass  three-pounder  in  the  Tower,  brought 
from  Malta,  is  a  masterpiece:  it  is  covered  with 
carving'  in  a  good  taste,  by  a  sculptor  of  Rome. 

The  touch-hole  is  drilled  by  stock  and  bit,  or  bj 
drill  and. bow;  the  drill  being  propelled  by  a  lever 
placed  on  a  carriage,  moveable  on  wheels.     A  fi- 

fure  of  this  apparatus  is  given  in  the  EncudopSdie-^ 
lanches — Fonte.  Another  apparatus  for  this  pur* 
pose  is  figured  in  Rinman,  Bergwerks  Lexicon^  Tab. 
XIV.  fig.  9,  10.  See  also  Monge,  Dejscription  dc 
PArt  de  Fabriquer  les  Canoruy  in  4to,  Pans,  1794.. 
This  work  was  published  by  order  of  the  revolu* 
tionary  government,  and  distributed  to  the  Iron- 
masters and  Pounders,  in  different  parts  of  France, 
for  their  instruction.  It  contains,  amongst  others, 
figures  and  descriptions  of  two  kinds  of  vertical 
boring  machine9,-«of  three  kinds  of  horizontal  bor.^ 
ing  machines,— of  a  machine  for  turning  the  trunions,. 
— of  two  different  machines  for  boring  the  touch* 
hole, — of  a  machine  for  putting  copper  boshes  Uk 
brass  guns, — and  of  various  instruments  for  examin- 
ing and  proving  guns. 

before  the  gun  is  sent  off,  it  is  examined  and 
proved  in  various  ways.  And  first  to  ascertain  whe- 
ther the  bore  is  free  from  holes,  an  instrument  is  em- 
ployed, consisting  of  several  elastic  steel  prongs  dis- 
posed in  a  circle,  and  with  their  sharp  points  turned 
outwards ;  this  being  fixed  on  a  hole,  is  introduced 
into  the  bore  of  the  gun^  and  drawn  to  and  fro;  the 
points  of  the  prongs  press  against  the  sides  of  the 
bore,  and  the  pres^ce  of  a  hole  is^known  by  one  of 
the  prongs  netting  into  the  hole,  and  preventing  the 
instrument  uom  being  drawn  out  directly,  unless  'by 
the  use  o£  a  ring  that  is  pushed  over  the  prongs  to 
unbend  them. 

There  is  another  instrument,  composed  of  a  board 
twice  as  long  as  the  bpre  of  the  piece ;  along  the 
middle  is  a  groove  proceeding  in  a  straight  line.  In 
this  groove  a  button  is  move^Ie,  and  on  the  button 
as  a  centre  are  fixed  two  radii  or  anns ;  the  two  ends 
of  these  arms  within  the  gun  describe  a  line  on  the 
inside  of  the  bore  when  the  button  is  pushed  inwards, 
whilst  the  extremities  of  the  arms  on  the  outside 
describe  two  lines  similar  on  the  part  of  the  board 
that  is  situate  without  the  bore :  in  this  way  the  out- 
line of  a  longitudinal  section  of  the  bore  is  describ- 
ed, and  its  sinuosities  or  deviation  from  the  axis  are 
rendered  sensible.  This  instrument  is  seldpm  used : 
it  requires  to  be  made  by  a  vi^orkman  skilled  in  the 
construction  of  mathematical  instruments,  or  in 
watchmaking. 

A  lighted  wax-capdle  is  introduced  into  th^  gun 
for  the  pujpose  of  seeing  any  defects  there  may  be. 
in  the  box,  or  the  light  of  the  sun  is  reflected  into 
.the  box  by  a  mirror.  The  strength  of  the  gun  is 
proved  by  firing  it  with  a  large  charge  of  powder ; 
and  by  »>rcing  water  into  the  bore  by  a  powerful 
forcing  pump,  the  touch-hole  being  stopped,  and  the 
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Cyrmderik  moulh  of  the  piece,  to  that  water  forced  in  by  the 
^^"V^^  mouth  cannot  return  that  way, 

2*  Boring  of  cylinders  for  steam-enginesy 
and  for  blowing  machines,  and  the  boring  of  the 
worlcing  barrels  of  large  pumpi,  and  other  hollow 
cylinders  in  which  pistons  are  to  work,  is  performed 
by  making  the  steel-cutters  describe  a  cylindrical 
surface  on  the  inside  of  the  cylinder,  whilst  the  cy- 
linder remains  fixed.  The  first  i(team-engine  cylin- 
ders in  this  country  were  of  brass,  or  of  a  mixture  of 
co|M>er  and  tin ;  this  was  the  case  with  the  cylinder 
of  tne  steam-engine,  erected  in  the  early  part  of  the 
eighteenth  century,  for  lifting  water  from  the  col- 
neiy  of  Elphinston  in  Stirlingshire.  But,  since  that 
^ime,  the  construction  of  steam-engines,  and  the  ma- 
nufactory of  cast-iron,  have  been  greatly  improved ; 
the  uses  of  both  have  been  much  extended  ;  and  cast- 
iron  has  now  for  a  long  time  been  the  only  material 
employed  in  making  cylinders  for  steam-engines, 
and  other  large  cylinders  in  which  pistons  are  to 
move. 

In  the  boring  of  cylinders,  the  steel-cutters  are 
fixed  in  a  cutter-head,  which  revolves  with  the  bor- 
ing bar  at  the  same  time  that  it  is  impelled  along  the 
interior  surface  d  the  cylinder  by  a  rack,  with  a  pi- 
nion moved  by  a  lever  and  weight  at  already  de- 
ficribed.  >The  axis  or  boring-bar,  employed  for 
cylinders,  is  a  hollow  tube  of  cast-iron,  and  has 
a  groove  passing  thtoogh  it :  the  length  of  this 

Sroove  is  proportioned  to  the  length  df  the  6ylin- 
er  t#  be  bored.  The  cutter-head  consists  of  two 
cast-iron  rings,  the  first  of  which  Is  accurately 
fitted  on  the  boring-bar,  wfiich  is  turned  truly  cylin- 
drical 80  that  this  ring  may  slide  along  the  boring- 
bar;  the  second  ring  is  fixed  round  the  first  by 
wedges  ;  its  diameter  is  proportioned  to  the  diameter 
of  the  cylinder  to  be  bored;  on  its  circumference  are 
eight  notches  to  receive  the  steel*  cutters,  which  are 
fixed  in  by  wedges.  The  first  ring  is  fixed  on  the 
boring-bar,  so  as  to  make  the  whole  cutter-head 
move  round  with  the  boring-bar,  by  means  of  two 
small  iron  bars,  which  go  through  notches  in  the 
first  ring,  and  pass  through  the  groove  of  the  boring- 
bar.  These  small  bars  have  each  a  round  hole  in  the 
Sart  which  passes  through  the  geometrical  axis  of 
lie  boring-bar;  through  these  round  holes  there 
passes  a  bolt,  which  forms  the  end  of  the  rack ;  a  key 
IS  put  through  the  end  of  the  bolt,  which  prevents 
the  rack  from  being  drawn  back  by  the  lever  and 
weight ;  and  by  this  means,  the  rack  impelled  by  the 
lever  and  weight  pushes  forward  the  cutter-head, 
which  is  at  the  same  time  revolving  with  the  boring- 
bar  :  the  connection  of  the  rack  and  cutter-head  be- 
ing round,  and  in  the  axis  of  motion,  the  rack  is 
thereby  free  fVom  the  circular  motion  of  the  cutter- 
head.  This  mode  of  constructing  the  boring-bar 
.was  invented  in  the  works  of  Mr  Wilkinson,  at  the 
time  when  accurately  bored  cylinders  came  to  be 
required  in  consequence  of  Mr  Watt's  improvements 
in  the  steam-engine.  In  the  machines  about  to  be 
mentioned,  the  cutters  are  made  to  advance  by  a 
train  of  wheels  deriving  their  motion  from  the  power 
that  turns  the  boring*  bar, 
BilUnffriey'ii  An  apparatus  of  great  merit  was  contrived  and  de- 
Xadiiae.     scribed  in  1802  by  Mr  Billlngsley,  Engineer  of  the 


Bowling  Iron-works,  near  Bradford.  (See  Reperlory  QTiodeis. 
of  Arts f  second  series.  Vol.  11.  p.  322.)  In  this  m^-  ^•"^"V"^' 
thod,  the  cylinder  is  placed  with  its  axis  perpendi- 
cular to  the  horizon.  The  object  of  which  is,  first, 
that  the  boring-dust  may  fall  out,  and  not  remain  on 
one  side  of  the  cylmder,  wearing  the  cutters ;  so  that 
in  this  way  the  cylinder  may  be  bored  through  with- 
out changing  the  cutters,  by  which  means  a  more  re- 
gular bore  is  obtained.  Secondly,  That  the  cylinder 
may  not  deviate  from  its  cylindrical  form  by  its  own 
weight,  a  deviation  which  is  found  to  take  place  in 
large  and  slender  cylinders  when  laid  on  their  side ; 
the  vertical  diameter  being  then  less  than  the  hori- 
zontal diameter,  A  similar  los4  of  shape  may  happen 
to  cylinders  that  are  improperly  wedged  and  stra{}- 
ped  down  for  the  purpose  of  being  bored.  In  this  ' 
method,  the  cylinder  is  fixed  with  screws  by  the 
flanges,  where  it  is  most  capable  of  resistance,  and 
the  screws  are  disposed  so  as  to  press  the  cylinder 
equally  all  round.  Thirdly,  That  the  operation 
may  be  sooner  completed,  which  is  effected  in  con- 
sequence of  less  time  being  employed  to  fix  the 
cylinders  in  this  method.  In  the  usual  mode  of  pro- 
pelling the  cutters  described  above,  the  attendance  * 
of  a  man  is  necessary  to  change  the  position  of  the 
bar  on  the  axis  of  the  pinion,  and  to  raise  the  weight. 
Tills  attendance  is  dispensed  with  in  the  machine 
under  consideration,  the  mechanism  for  propelling 
the  cutters  being  as  follows.  A  leather  strap  passing 
over  the  boring-bar,  communicates  the  revolving  mo- 
tion of  the  boring-bar  to  a  wheel,  which  communi- 
cates a  slow  motion  by  a  .train  of  wheels  and  pinions 
to  an  axis,  bearing  two  pinions  which  work  into  two 
racks ;  these  racks  push  the  boring'-head  and  cutterv 
idowly  forward  on  the  boring-bar,  at  the  same  time  ' 
that  the  boring-head  is  revolving  with  the  boring- 
bar.  The  velocity  with  which  it  is  required  that  the 
cutters  shall  advance,  varies  as  the  diameter  of  the 
cylinder  varies,  the  moving  power  remaininff  the 
same.  And  by  altering  the  train  of  wheel-work,  the 
cutters  may  be  made  to  advance  with  any  velocity 
required. 

Figs.  1,  S,  3,  and  4,  Plate  XXXVL,  are  different  Morray^ 
views  of  the  machine  for  boring  cylinders,  invented 
by  Mr  Murray  of  Leeds.  Fig.  1.  is  an  elevation,  and 
fig.  2.  a  plan  of  the  machine.  W  fig.  1.  and  2.  is  the 
spur  wheel,  deriving  its  motion  from  water  or  steam, 
and  communicating  a  revolving  motion  to  the  boring- 
bar.  The  toothed  wheel  A  fig.  1,  moves  round  wiUi 
the  boring-bar  B  on  which  it  is  fixed ;  it  gives  motion 
throueh  the  wheels  D  and  E,  and  to  the  screw  S,  whose 
threads  act  on  the  two  racks,  which  racks  are  fixed  to 
the  cutter-head  H,  and  revolve  with  it.  The  velocity 
with  which  the  cutter-head  \»  impelled  along  the 
cylinder,  depends  upon  the  number  of  threads  of  the 
screw  in  a  given  length,  and  on  the'  proportions  of 
the  wheels  A,  C,  D,  and  E  to  each  other.  By  va- 
rying the  velocity  of  the  screw,  the  cutter-head  may 
be  made  to  move  in  either  direction,  up  or  down  the 
cylinder.  F  is  a  pinion,  whose  axis  ends  in  a  square, 
which  may  be  wrought  by  a  key,  so  as  to  bring  the 
cutter-head  out  of  the  cylinder,  or  push  it  home  by 
the  hand  when  that  is  required. 

The  cylinder  is  fixed  in  its  bed  by  screws  passing 
through  two  iron  rings,  as  represented  at  fig.  4, ;  in 
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GauDOD.  cal  tenpinattoD,  U  formed.  The  diameter  of  the 
pointed  bit  first  used,  must  be  less  than  tlie  intend* 
ed  calibre  of  the  piece,  as  the  boring  is  to  be  re- 
peated again  at  least  once,  in  order  to  make  the  in- 
ternal cylindrical  surface  as  smooth  as  possible,  by 
taking  off  any  inequalities  that  have  been  led  by  the 
first  cutter.  In  finbhing  the  bore,  a  cross  bit  may 
be  employed.  It  is  a  rectangular  piece  of  steeJ, 
ground  to  a  cutting  edge  at  each  end,  and  put 
through  a  hole  in  the  boriugrhar,  in  whidi  it  is  fix- 
ed. The  edges  of  this  cutter,  in  revolving,  describe 
a  cylindrical  surface.  Afler  the  cylindrical  surface 
of  the  bore  is  made  sufficiently  true,  and  of  the  re- 
quired calibre,  a  bit  without  a  pointy  and  rounded 
off  to  the  desired  curve,  is  used  to  form  the  bottom 
of  the  chamber. 

Some  recommend,  that  the  boring  bit  for  cast- 
iron  Aould  have  its  cuttipg  edges  brought  R>  an 
acute  angle,  by  being  filed  hollow ;  but  in  this  case 
the  two  edges  cannot  be  brought  into  one  point ; 
but  the  obtuse  angled  edge  formed  by  the  thickness 
of  the  metal  of  the  bit,  joins  the  two  cutting  edges 
crossways,  and  forces  itself  forwards  by  being  near  the 
centre,  requiring,  however,  a  considerable  pressure. 
These  hollow  edged  bita  are  not  so  well  adapted  to 
continuance  of  grindipg,  as  the  plain  ones,  but  they 
make  amends  by  their  much  less  frequently  waoting 
sharpening.  It  does  not  appear,  however,  that  these 
hollow  edged  bits  have  been  found  advantageous  in 
gun  boring. 

The  howitzer  appears  to  have  had  its  origin  in 
Germany,  '^his  piece  of  ordnance,  the  mortar,  and 
the  carronade>  iu  all  of  which  the  diameter  of  the 
chamber  for  the  powder,  is  smaller  than  the  dia- 
meter of  the  rest  of  the  bore»  are  first  bored  all 
through,  nearly  to  the  intended  calibre  of  the  cham- 
ber, and  then  that,  part  of  the  bore  that  requires  it 
is  enlarged. 

.  The  cutters,  in  gun  boring,  become  magnetic,  in 
consequence  of  being  continually  rubbed  in  the 
same  direction,  so  that  the  boring  dust  b  seen  ad- 
hering and  hanging  from  their  edges,  when  they  are 
withdrawn  from  the  gun. 

It  is  required,  that  the  bore  shall  be  a  cylin- 
drical cavity,  whose  axis  coincides  with  the  axis 
of  the  gun ;  for  this  purpose,  care  must  be  taken  to 
place  tHe  axis  of  the  bormg-bar,  and  that  of  the  gun, 
both  in  one  horizontal  line,  and  it  is  requisite  that 
these  two.  lines  continue  in  this  position  during  the 
whole  operation  of  boring.  The  centering  of  the 
boring-bar  fbr  this  purpose  requires  to  be  done  by 
an  experienced  workman,  and  an  accurately  con- 
structed boring-machine  is  necessary  for  the  conti- 
nuance of  the  right  position. 

Whilst  on  the  axis  of  the  mOI,  the  gun  has  a 
smooth  outer  surface  given  it  by  turning  tools, 
which  are  applied  in  the  way  usual  in  turning  (uetals; 
a  wooden  guage,  or  cut-out  profile,  of  the  gun,  with 
its  intended  mouldings,  being  applied  to  know  when 
the  turning  has  been  continued  to  a  proper  depth. 
When  this  is  done,  the  gun  is  taken  out  of  the  bor- 
ing-mill,-—the  square,  at  the  cascabel,  is  cut  off  by 
the  chisel, — and  the  trunions,  and  other  parts  which 
are  not  susceptible  of  being  turned,  are  dressed  by 


the  chisel.    The  e^hem  and  arms  which  had.  beea   C 
cast  on  the  gun,  are  finbhed  by  the  chbel. 

A  cannon  is  said  to  be  the  ultima  ratio  regum^"^ 
the  last  argument  that  governments  have  recourse 
to ;  and  even  this  severe  kind  of  argument  has  some- 
times been  embellished.  Amongst  ornamented  can- 
non, the  brass  three-pounder  in  the  Tower,  brou^t 
from  Malta,  is  a  masterpiece:  i%  is  covered  with 
carving  in  a  good  taste,  by  a  sculptor  of  Rome. 

The  touch-hole  b  drilled  by  stock  and  bit,  or  hj 
drill  and, bow;  the  drill  being  propelled  by  a  lever 
placed  on  a  carriage,  moveable  on  wheels.     A  fi- 

fure  of  thb  apparatus  is  given  in  the  EncvdopSdie-^ 
lanches— Fon/e.  Another  apparatus  for  thb  pur* 
pose  is  figured  in  Rinmau,  Bergwerh  Lexicon^  Tab. 
aIV.  fig.  9,  10.  See  abo  Monge,  Description  dc 
PArt  de  Fabriquer  les  CanorUy  in  4to,  Pans,  1794^ 
This  work  was  publbhed  by  order  of  the  revolu* 
tionary  government,  and  distributed  to  the  Iron- 
masters and  Pounders,  in  different  parts  of  France, 
for  their  instruction.  It  contains,  amongst  others, 
figures  and  descriptions  of  two  kinds  of  vertical 
boring  machine^,— of  three  kinds  of  horizontal  bor-^ 
hig  machines, — of  a  machine  for  turning  the  trunions^ 
— of  two  different  machines  for  boring  the  touch* 
hole,->of  a  machine  for  putting  copper  boshes  ia 
brass  guns,—- and  of  various  instruments  for  examin- 
ing and  proving  guns. 

Before  the  gun  b  sent  off,  it  is  examined  and 
proved  in  various  ways.  And  first  to  ascertain  whe- 
ther the  bore  b  free  from  holes,  an  instrument  b  em- 
ployed, consbting  of  several  elastic  steel  prongs  dis- 
posed in  a  circle,  and  with  their  sharp  points  turned 
outwards ;  this  being  fixed  on  a  hole,  is  introduced 
into  the  bore  of  the  gun^  and  drawn  to  and  fro;  the 
points  of  the  prongs  press  against  the  sides  of  the 
bore,  and  the  presence  of  a  hole  is^known  by  one  of 
the  prongs  netting  into  the  hole,  and  preventing  the 
instrument  Kom  being  drawn  out  directly,  unless  by 
the  use  of  a  ring  that  b  pushed  over  the  prongs  to 
unbend  them. 

There  is  another  instrument,  composed  of  a  board 
twice  as  long  as  the  bore  of  the  piece ;  along  the 
middle  b  a  groove  proceeding  in  a  straight  line.  In 
thb  groove  a  button  is  move^le,  and  on  the  button 
as  a  centre  are  fixed  two  radii  or  arms ;  the  two  ends 
of  these  arms  within  the  gun  describe  a  line  on  the 
inside  of  the  bore  when  the  button  is  pushed  inwards, 
whilst  the  extremities  of  the  arms  on  the  outside 
describe  two  lines  similar  on  the  part  of  the  board 
that  b  situate  without  the  bore :  in  this  way  the  out- 
line of  a  longitudinal  section  of  the  bore  b  describ- 
ed, and  its  sinuosities  or  deviation  from  the  axb  are 
rendered  sensible.  This  instrument  is  seldpm  used : 
it  requires  to  be  made  by  a  vi^orkman  skilled  in  the 
construction  of  mathematical  instruments,  or  in 
watchmaking. 

A  lighted  wax-candle  is  introduced  into  th^  gun 
for  the  puipose  of  seeing  any  defects  there  may  be, 
in  the  box,  or  the  light  of  the  sun  is  reflected  into 
.the  box  by  a  mirror.  The  strength  of  the  gun  b 
proved  by  firing  it  with  a  large  charge  of  powder ; 
and  by  rorcing  water  into  the  bore  by  a  powerful 
forcing  pump,  the  touch-hole  bemg  8topped|  and  the 
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Cylinders,  moulh  of  the  piece,  to  that  water  forced  In  by  the 

^^■V^*'  mouth  cannot  return  that  way, 

2.  Boring  of  cylinders  for  steam-enginesi 
and  for  blowing  machines,  and  the  boring  of  the 
working  barrels  of  large  pumps,  and  other  ho]Iow 
cylinders  in  which  pistons  are  to  work,  is  performed 
by  malcing  the  steel-cutters  describe  a  cylindrical 
surface  on  the  inside  of  the  cylinder,  whilst  the  cy- 
linder remains  fixed.  The  first  steam-engine  cylin* 
ders  in  this  country  were  of  brass,  or  of  a  mixture  of 
co|M>er  and  tin ;  this  was  the  case  with  the  cylinder 
of^e  steam-engine,  erected  in  the  early  part  of  the 
eighteenth  century,  for  lifting  water  from  the  col- 
Iieiy  of  Elphinston  in  Stirlingshire.  But,  since  that 
fhnCf  the  construction  of  steam-engines,  and  the  ma- 
nufactory of  cast-iron,  have  been  greatly  improved ; 
ihe  uses  of  both  have  been  much  extended  ;  and  castf 
iron  has  now  for  a  long  time  been  the  only  material 
employed  in  making  cylinders  for  steam-engines> 
and  other  large  cylinders  in  which  pistons  are  to 

move. 

In  the  boring  of  cylinders,  the  steel-cutters  are 
fixed  in  a  cutter-head,  which  revolves  with  the  bor- 
ing bar  at  the  same  time  that  it  is  impelled  along  tlie 
interior  surface  of  the  cylinder  by  a  rack,  with  a  pi- 
nion moved  by  a  lever  and  weight  at  already  de- 
ficribed.  ^The  axis  or  boring-bar,  employed  for 
cylinders,  is  a  hollow  tube  of  cast-iron,  and  has 
a  groove  passing  thtoogh  it :  the  length  of  this 

rve  is  proportioned  to  the  length  df  the  i^ylln- 
t#  be  bored.  The  cutter-head  consists  of  two 
cast-iron  rings,  the  first  of  which  Is  accurately 
fitted  on  the  boring-bar,  which  is  turned  truly  cylin- 
dricaly  so  that  this  ring  may  slide  along  the  boring- 
bar;  the  second  ring  is  fixed  round  tlie  first  by 
wedges  ;  its  diameter  is  proportioned  to  the  diameter 
of  the  cylinder  to  be  bored;  on  its  cir<;umference  are 
eight  notches  to  receive  the  steel*  cutters,  which  are 
fixed  in  by  wedges.  The  first  ring  is  fixed  on  the 
boring-bar,  so  as  to  make  the  whole  cutter-head 
move  round  with  the  boring-bar,  by  means  of  two 
small  iron  bars,  which  go  through  notches  in  the 
first  ring,  and  pass  through  the  groove  of  the  boring- 
bar.  These  small  bars  have  each  a  round  hole  in  the 
Sart  which  passes  through  the  geometrical  axis  of 
lie  boring-bar;  through  these  round  holes  there 
passes  a  bolt,  which  forms  the  end  of  the  rack ;  a  key 
18  put  through  the  end  of  the  bolt,  which  prevents 
the  rack  from  being  drawn  back  by  the  lever  and 
weight ;  and  by  this  means,  the  rack  impelled  by  the 
lever  and  weight  pushes  forward  the  cutter-head, 
which  is  at  the  same  time  revolving  with  the  boring- 
bar  :  the  connection  of  the  rack  and  cutter-head  be- 
ing round,  and  in  the  axis  of  motion,  the  rack  it 
thereby  free  fVom  the  circular  motion  of  the  cutter- 
head.  This  mode  of  constructing  the  boring-bar 
.was  invented  in  the  works  of  Mr  Wilkinson,  at  the 
time  when  accurately  bored  cylinders  came  to  be 
required  in  consequence  of  Mr  Watt's  improvements 
in  the  steam-engine.  In  the  machines  about  to  be 
mentioned,  the  cutters  arc  made  to  advance  by  a 
train  of  wheels  deriving  their  motion  from  the  power 
that  turns  the  boring- bar. 
Billini^ley^  An  apparatus  of  great  merit  was  contrived  and  de- 
Madiiae.     scribed  in  1802  by  Mr  Billlngsley,  Engineer  of  the 


Bowling  Iron-works,  near  Bradford.  (See  Reperlory  C^Tiodei*. 
ofArUf  second  series.  Vol.  II.  p.  322.)  In  this  m^-  ^•^■^'''^' 
thod,  the  cylinder  is  placed  with  its  axis  perpendi- 
cular to  the  horizon.  The  object  of  which  is,  first, 
that  the  boring-dust  may  fall  our,  and  not  remain  on 
one  side  of  the  cylinder,  wearing  the  cutters ;  so  that 
in  this  way  the  cylinder  may  be  bored  through  with- 
out changing  the  cutters,  by  which  means  a  more  re- 
gular bore  is  obtained.  Secondly,  That  the  cylinder 
may  not  deviate  from  its  cylindrical  form  by  its  own 
weight,  a  deviation  which  is  found  to  take  place  in 
large  and  slender  cylinders  when  laid  on  their  tide ; 
the  vertical  diameter  being  then  less  than  the  hori- 
zontal diameter.  A  similar  loss  of  shape  may  happen 
to  cylinders  that  are  improperly  wedged  and  strap- 
ped down  for  the  purpose  of  being  bored.  In  this  • 
method,  the  cylinder  is  fixed  with  screws  by  the 
flanges,  where  it  is  most  capable  of  resistance,  and 
the  screws  are  disposed  so  as  to  press  the  cylinder 
equally  all  round.  Thirdly,  That  the  operation 
may  be  sooner  completed,  which  is  efiected  in  con- 
sequence of  less  time  being  employed  to  fix  the 
cylinders  in  this  method.  In  the  usual  mode  of  pro- 
pN^liog  the  cutters  described  above,  the  attendance  ' 
of  a  man  is  necessary  to  change  the  poshipn  of  the 
bar  on  the  axis  of  the  pinion,  and  to  raise  the  weight. 
Tliit  attendance  is  dispensed  with  in  the  machine 
under  consideration,  the  mechanism  for  propelling 
the  cutters  being  as  follows.  A  leather  strap  passing 
over  the  boring-bar,  communicates  the  revolving  mo- 
tion of  the  boring-bar  to  a  wheel,  which  communi- 
cates a  slow  motion  by  a  .train  of  wheels  and  pinions 
to  an  axis,  bearing  two  pinions  which  woric  into  two 
racks ;  these  racks  push  the  boring'-head  and  cuttert 
idowly  forward  on  the  boring-bar,  at  the  same  time  ' 
that  the  boring-head  is  revolving  with  Che  boring- 
bar.  The  velocity  with  which  it  is  required  that  the 
cutters  shall  advance,  varies  as  the  diameter  of  the 
cylinder  varies,  the  moving  power  remaininff  the 
tame.  And  by  altering  the  train  of  wheel- work,  Uie 
cutters  may  be  made  to  advance  with  any  velocity 
required. 

Figs.  1,  2,  5,  and  4,  Plate  XXXVI.,  are  difierent  Morray^ 
views  of  the  machine  for  boring  cylinders,  invented 
by  Mr  Murray  of  Leeds.  Fig.  1.  is  an  elevation,  and 
fig.  2.  a  plan  of  the  machine.  W  fig.  1.  and  2.  is  the 
spur  wheel,  deriving  its  motion  firom  water  or  tteam, 
and  communicating  a  revolving  motion  to  the  boring- 
bar.  The  toothed  wheel  A  fig.  1.  moves  round  with 
the  boring-bar  B  on  which  it  is  fixed ;  it  gives  motion 
through  the  wheels  D  and  E,  and  to  the  screw  S,  whose 
threads  act  On  the  two  racks,  which  racks  are  fixed  to 
the  cutter-head  H,  and  revolve  with  it.  The  velocity 
with  which  the  cutter-head  \a  impelled  along  the 
cylinder,  depends  upon  the  number  of  threads  of  the 
screw  in  a  given  length,  and  on  the'  proportions  of 
the  wheels  A,  C,  D,  and  £  to  each  other.  By  va- 
rying the  velocity  of  the  tcrew,  the  cutter-head  may 
be  made  to  move  in  either  direction,  up  or  down  the 
cylinder.  F  it  a  pinion,  whote  axit  endt  in  a  square, 
which  may  be  wrought  by  a  key,  so  as  to  bring  the 
cutter-head  out  of  the  cylinder,  or  push  it  home  by 
the  hand  when  that  is  required. 

The  cylinder  is  fixed  in  its  bed  by  screws  passing 
through  two  iron  rings,  at  represented  at  fig.  4. ;  in 
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GaiiooD.  cal  termioatioDy  is  formed.  The  diameter  of  .the 
pointed  bit  first  used,  must  be  less  than  the  intend- 
ed calibre  of  the  piecei  as  the  boring  is  to  be  re- 
peated again  at  least  once,  in  order  to  make  the  in- 
ternal cylindrical  surface  as  smooth  as  possible*  by 
taking  off  any  inequalities  that  have  been  led  by  the 
first  cutter.  In  finishing  the  bore,  a  cross  bit  may 
be  employed.  It  is  a  rectangular  piece  of  stee^ 
ground  to  a  cutting  edge  at  each  end,  and  put 
Sirough  a  hole  in  the  boriogrbar,  in  which  it  is  px- 
ed.  The  edges  of  this  cut^r,  in  revolving,  describe 
a  cylindrical  surface.  Ailer  the  cyjindrical  surf^e 
o£  the  bore  is  made  sufficiently  true,  and  of  the  re- 
quired calibre,  a  bit  without  a  pointy  and  rounded 
off  to  the  desired  curve,  is  used  to  form  the  bottom 
of  the  chamber. 

Some  recommend,  that  the  boring  bit  for  cast- 
iron  idiould  have  its  cuttipg  edges  brought  R>  an 
acute  angle,  by  being  filed  hollow ;  but  in  ,this  case 
the  two  edges  cannot  be  brought  into  one  point ; 
but  the  obtuse  angled  edge  formed  by  the  thickness 
of  the  metal  of  the  bit,  joins  the  two  cutting  edges 
cross  ways,  and  forces  itself  forwards  by  being  near  the 
centre,  requiring,  however,  a  considerable  pressure. 
These  hollow  edged  bits  are  not  so  well  adapted  to 
continuance  of  grinding,  as  the  plain  ones,  but  they 
make  amends  by  their  much  less  frequently  waiting 
sharpening.  It  does  not  appear,  however,  that  these 
hollow  ediged  bits  have  been  found  advantageous  in 
gun  boring. 

The  howitzer  appears  to  have  had  its  origin  in 
Germany,  '^lis  piece  of  ordnance,  the  mortar,  and 
the  carronade,  in  all  of  which  the  diameter  of  the 
chamber  for  the  powder,  is  smaller  than  the  dia- 
meter of  the  rest  of  the  bore,  are  first  bored  all 
through,  nearly  to.  the  iQt^nded  calibre  of  the  cham- 
ber, and  then  that,  part  of  the  bore  that  requires  it 
is  enlarged. 

.  The  cutters,  in  gun  boring,  become  magnetic,  in 
consequence  of  being  continually  rubbed  in  the 
same  direction,  so  that  the  boring  dust  is  seen  ad- 
hering and  hanging  from  their  edges,  when  they  are 
withdrawn  from  the  gun. 

It  is  required,  that  the  bore  shall  be  a  cylin- 
drical cavity,  whose  axis  coincides  with  the  axis 
of  the  gun ;  for  this  purpose,  cate  must  be  taken  to 
place  the  axis  of  the  bormg-bar,  and  that  of  the  gun, 
both  in  one  horizontal  line,  and  it  is  requisite  that 
these  two  lines  continue  in  this  position  during  the 
whole  operation  of  boring.  The  centering  of  the 
boring-bar  fbr  this  purpose,  requires  to  be  done  by 
an  experienced  workman,  and  an  accurately  con- 
structed boring-machine  is  necessary  for  the  conti- 
nuance of  the  right  position. 

Whilst  on  the  axis  of  the  mOl,  the  gun  has  a 
smooth  outer  surface  given  it  by  turning  tools, 
which  are  applied  in  the  way  usual  in  turning  metals; 
a  wooden  guage,  or  cut-out  profile,  of  the  gun,  with 
its  intended  mouldings,  being  applied  to  know  when 
the  turning  has  been  continued  to  a  proper  depth. 
When  this  is  done,  the  gun  is  taken  out  of  the  bor-  . 
ing-mill,— the  square,  at  the  cascabel,  is  cut  off  by 
the  chisel, — and  the  trunions,  and  other  parts  which 
are  not  susceptible  of  being  turned,  are  dressed  by 


the  chisel.    The  e^hem  and  arms  which  hadbesn  Ctam, 
cast  on  the  gun,  are  finished  hy  the  chisel. 

A  cannon  is  said  to  be  the  ultima  ratio  regumr^ 
the  last  argument  that  governmepts  have  recourse 
to ;  and  even  this  severe  kbd  of  argument  has  some- 
times been  embellished.  Amongst  ornamented  can- 
lion,  the  brass  three-pounder  in  the  Tower,  brought 
from  Malta,  is  a  masterpiece:  i^  is  covered  with 
carving  in  a  good  taste,  by  a  sculptlor  of  Rome. 

The  touch-hole  is  drilled  by  stock  and  bit,  or  by 
drill  and. bow;  the  drill  being  propelled  by  a  lever 
placed  on  a  carriage,  moveable  on  wheels.    A  fi- 

fure  of  this  apparatus  is  given  in  the  Enafdopedie-^ 
lanches — Fonte,  Another  apparatus  mr  this  pur- 
pose is  figured  in  Rinman,  Bergwerh  Lexicon^  Tab. 
XIV.  fig.  9,  10.  See  also  Monge,  Description  dc 
I* Art  de  Fabriquer  les  Canons^  in  ito,  Paris,  1794* 
This  work  was  published  by  order  of  the  revolu- 
tionary government,  and  distributed  to  the  Iron- 
masters and  Pounders,  in  different  parts  of  France, 
for  their  instruction.  It  contains,  amongst  others, 
figures  and  descriptions  of  two  kinds  of  vertical 
boring  machines,— of  three  kinds  of  horizontal  bor- 
ing machines, — of  a  machine  for  turning  the  trunions, 
— of  two  difierent  machines  for  boring  the  touch- 
hole, — of  a  machine  for  putting  copper  boshes  in 
brass  guns, — and  of  various  instruments  for  examin- 
ing and  proving  guns. 

before  the  gun  is  sent  off,  it  Is  examined  and 
proved  in  various  ways.  And  first  to  ascertain  whe- 
ther the  bore  is  free  from  holes,  an  instrument  is  em- 
ployed, consisting  of  several  elastic  steel  prongs  dis- 
posed in  a  circle,  and  with  their  sharp  points  turned 
outwards ;  this  being  fixed  on  a  hole,  is  introduced 
into  the  bore  of  the  gun,  and  drawn  to  and  fro;  the 
points  of  the  prongs  press  against  the  sides  of  the 
bore,  and  the  presence  of  a  hole  is^known  by  one  of 
the  prongs  getting  into  the  hole,  and  preventing  the 
instrument  uom  being  drawn  out  directly,  unless  by 
the  use  of  a  ring  that  is  pushed  over  the  prongs  to 
unbend  them. 

There  is  another  instrument,  composed  of  a  board 
twice  as  long  as  the  bpre  of  the  piece ;  along  the 
middle  is  a  groove  proceeding  in  a  straight  line.  In 
this  groove  a  button  is  move^le,  and  on  the  button 
as  a  centre  are  fixed  two  radii  or  arras ;  the  two  ends 
of  these  arms  within  the  gun  describe  a  line  on  the 
inside  of  the  bore  when  the  button  is  pushed  inwards, 
whilst  the  extremities  of  the  arms  on  the  outside 
describe  two  lines  similar  on  the  part  of  the  board 
that  is  situate  without  the  bore :  in  this  way  the  out- 
line of  a  longitudinal  section  of  the  bore  is  describ- 
ed, and  its  sinuosities  or  deviation  from  the  axis  are 
rendered  sensible.  This  instrument  is  seldpm  used : 
it  requires  to  be  made  by  a  vi^orkman  skilled  in  the 
construction  of  mathematical  instruments,  or  in 
watchmaking. 

A  lighted  wax-candle  is  introduced  into  the  gun 
for  the  puipose  of  seeing  any  defects  there  nmy  be 
in  the  box,  or  the  light  of  the  sun  is  reflected  into 
.the  box  by  a  mirror.  The  strength  of  the  gun  is 
proved  by  firing  it  with  a  large  charge  of  powder ; 
and  by  U)rcing  water  into  the  bore  by  a  powerful 
forcing  pump,  the  touch-hole  bemg  stopped,  and  the 
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Cylinders,  mouth  of  the  piece,  to  that  water  forced  In  by  the 
^^"V'^i^  mouth  cannot  return  that  way, 

2«  Boring  of  cylinders  for  steam-engineti 
and  for  blowing  machines,  and  the  boring  of  the 
worlcing  barrels  of  large  pumps,  and  other  ho]low 
cylinders  in  which  pistons  are  to  work,  is  performed 
by  ma'king  the  steel-cutters  describe  a  cylindrical 
surface  on  the  inside  of  the  cylinder,  whilst  the  cy- 
linder remains  fixed.  The  first  steam-engine  cylin- 
ders in  this  country  were  of  brass,  or  of  a  mixture  of 
co(tf>er  and  tin ;  this  was  the  case  with  the  cylinder 
of  the  steam-engine,  erected  in  the  early  part  of  the 
eighteenth  century,  for  lifting  water  from  the  col- 
lieiy  of  Elphinston  in  Stirlingshire.  But,  since  that 
^ime,  the  construction  of  steam-engines,  and  the  ma- 
nufactory of  cast-iron,  have  been  greatly  improved ; 
the  uses  of  both  have  been  much  extended ;  and  cast- 
iron  has  now  for  a  long  time  been  the  only  material 
€oaployed  in  making  cylinders  for  steam-engines, 
and  other  large  cylinders  in  which  pistons  are  to 
move. 

In  the  boring  of  cylinders,  the  steel-cutters  are 
fixed  in  a  cutter-head,  which  revolves  with  the  bor- 
ing bar  at  the  same  time  tliat  it  is  impelled  along  tlie 
interior  surface  oi  the  cylinder  by  a  rack,  with  a  pi- 
nion moved  by  a  lever  and  weight  as  already  de- 
•cribed.  The  axis  or  boring-bar,  employed  for 
cylinders,  is  a  hollow  tube  of  cast-iron,  and  has 
a  groove  passing  through  it :  the  length  of  this 

groove  is  proportioned  to  the  length  of  the  <?ylln- 
er  t#  be  bored.  The  cutter-head  consists  of  two 
cast-iron  rings,  the  first  of  which  Is  accurately 
fitted  on  the  boring-bar,  which  is  turtied  truly  cylin- 
dricaU  so  that  this  ring  may  slide  along  the  boring- 
bar;  the  second  ring  is  fixed  round  the  first  by 
wedges  ;  its  diameter  is  proportioned  to  the  diameter 
of  the  cylinder  to  be  bored ;  on  its  circumference  are 
eight  notches  to  receive  the  steel- cutters,  which  are 
fixed  in  by  wedges.  The  first  ring  is  fixed  on  the 
boring-bar,  so  as  to  make  the  whole  cutter-head 
move  round  with  the  boring-bar,  by  means  of  two 
small  iron  bars,  which  go  through  notches  in  the 
first  rinff,  and  pass  through  the  groove  of  the  boring- 
bar.  These  small  bars  have  eacli  a  round  hole  in  the 
part  which  passes  through  the  geometrical  axis  of 
the  boring-bar;  through  these  round  holes  there 
passes  a  bolt,  which  forms  the  end  of  the  rack ;  a  key 
IS  put  through  the  end  of  the  bolt,  which  prevents 
the  rack  from  being  drawn  back  by  the  lever  and 
weight ;  and  by  this  means,  the  rack  impelled  by  the 
lever  and  weight  pushes  forward  the  cutter-head, 
which  is  at  the  same  time  revolving  with  the  boring- 
bar  :  the  connection  of  the  rack  and  cutter-head  be- 
ing round,  and  in  the  axis  of  motion,  the  rack  is 
thereby  free  fVom  the  circular  motion  of  the  cutter- 
head.  This  mode  of  constructing  the  boring-bar 
jwas  invented  in  the  works  of  Mr  Wilkinson,  at  the 
time  when  accurately  bored  cylinders  came  to  be 
required  in  consequence  of  Mr  Watt's  improvements 
in  the  steam-engine.  In  the  machines  about  to  be 
mentioned,  the  cutters  are  made  to  advance  by  a 
train  of  wheels  deriving  their  motion  from  the  power 
that  turns  the  boring- bar. 
BiUin^ley^  ^^  apE'^atus  of  great  merit  was  contrived  and  de- 
"'       *  scribed  in  1802  by  Mr  Billingsley,  Etigineer  of  the 


Bowling  Iron-works,  near  Bradford.  (See  Reperiory  Cytiml©i«. 
ofArU,  second  series.  Vol.  11.  p.  322.)  In  this  mq-  ^""^"V"^* 
thod,  the  cylinder  is  placed  with  its  axis  perpendi- 
cular to  the  horizon.  The  object  of  which  is,  first, 
that  the  boring-dust  may  fall  our,  and  not  remain  on 
one  side  of  the  cylinder,  wearing  the  cutters ;  so  that 
in  this  way  the  cylinder  may  be  bored  through  with- 
out changing  the  cutters,  by  which  means  a  more  re- 
gular bore  is  obtained.  Secondly,  That  the  cylinder 
may  not  deviate  from  its  cylindrical  form  by  its  own 
weight,  a  deviation  which  is  found  to  take  place  in 
large  and  slender  cylinders  when  laid  on  their  side  ; 
the  vertical  diameter  being  then  less  than  the  hori- 
zontal diameter.  A  similar  loss  of  shape  may  happen 
to  cylinders  that  are  improperly  wedged  and  stra{}- 
ped  down  for  the  purpose  of  being  bored.  In  this  * 
method,  the  cylinder  is  fixed  with  screws  by  the 
flanges,  where  it  is  most  capable  of  resistance,  and 
the  screws  are  disposed  so  as  to  press  the  cylinder 
equally  all  round.  Thirdly,  That  the  operation 
may  be  sooner  completed,  which  is  effected  in  con- 
sequence of  less  time  being  employed  to  fix  the 
cylinders  in  this  method.  In  the  usual  mode  of  pro- 
pelling the  cutters  described  above,  the  attendance  ' 
of  a  man  is  necessary  to  change  the  positipn  of  the 
bar  on  the  axis  of  the  pinion,  and  to  raise  the  weight. 
Tliis  attendance  is  dispensed  with  in  the  machine 
under  consideration,  the  mechanism  for  propelling 
the  cutters  being  as  follows.  A  leather  strap  passing 
over  the  boring-bar,  communicates  the  revolving  mo- 
tion of  the  boring-bar  to  a  wheel,  which  communi- 
cates a  slow  motion  by  a  train  of  wheels  and  pinions 
to  an  axis,  bearing  two  pinions  which  woric  into  two 
racks ;  these  racks  push  the  boring'-head  and  cutters 
idowly  forward  on  tne  boring-bar,  at  the  same  time  ' 
that  the  boring-head  is  revolving  with  the  boring- 
bar.  The  velocity  with  which  it  is  required  that  the 
cutters  shall  advance,  varies  as  the  diameter  of  the 
cylinder  varies,  the  moving  power  remaining  the 
same.  And  by  altering  the  train  of  wheel-work,  the 
cutters  may  be  made  to  advance  with  any  velocity 
required. 

Figs.  1,  2,  S,  and  4,  Plate  XXXVI.,  are  different  Morray^ 
views  of  the  machine  for  boring  cylinders,  invented 
by  Mr  Murray  of  Leeds.  Fig.  1.  is  an  elevation,  and 
fig.  2.  a  plan  of  the  machine.  W  fig.  1.  and  2.  is  the 
spur  wheel,  deriving  its  motion  firom  water  or  steam, 
and  communicating  a  revolving  motion  to  the  boring- 
bar.  The  toothed  wheel  A  fig.  1.  moves  round  with 
the  boring-bar  B  on  which  it  is  fixed ;  it  gives  motion 
throtteh  the  wheels  D  and  E,  and  to  the  screw  S,  whose 
threads  act  On  the  two  racks,  which  racks  are  fixed  to 
the  cutter-head  H,  and  revolve  with  it.  The  velocity 
with  which  the  cutter-head  u  impelled  along  the 
cylinder,  depends  upon  the  number  of  threads  of  the 
screw  in  a  given  length,  and  on  the'  proportions  of 
the  wheels  A,  C,  D,  and  £  to  each  other.  By  va- 
rying the  velocity  of  the  screw,  the  cutter-head  may 
be  made  to  move  in  either  direction,  up  or  down  the 
cylinder-  F  is  a  pinion,  whose  axis  ends  in  a  square, 
which  may  be  wrought  by  a  key,  so  as  to  bring  the 
cutter-head  out  of  the  cylinder,  or  push  it  home  bj 
the  hand  when  that  is  required. 

The  cylinder  is  fixed  in  its  bed  by  screws  passing 
through  two  iron  rings,  as  represented  at  fig.  4, ;  ia 
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Cjrlimlen  this  way  tbe  cylinder  is  equally  pressed  in  the  differ- 
Muskets.  ^^^  parts  of  its  circumference. 

Fig,  3.  is  a  transverse  eleyation  of  the  collar  in 
which  the  end  of  the  bar  at  A,  fig.  1.  turns ;  X  is 
the  gudgeon  in  which  the  spindle  X»  fig.  1.  turns. 
In  fig.  3.  are  also  seen  the  two  apertures  through 
which  the  two  racks  pass. 

By  this  machine  also,  the  flanges  are  turned  truly 
plane,  so  that  the  lid  of  the  cylinder  may  fit  on  ex- 
actly. 

The  patent  granted  in  1799  to  Mr  Murdoch,  £n- 
gineer,  Redruth,  for  new  methods  of  constructing 
^am-engines  (See  Repertory  of  Arts ^  Vol.  XIII.}, 
contains  some  articles  relative  to  boring.  He  em- 
ploys an  endless  screw,  turned  by  the  moving  power ; 
this  screw  works  into  a  toothed  wheel,  whose  axis 
carries  the  cutter-head ;  and  this  method,  he  says,  pro- 
duces a  more  smooth  and  steady  motion  than  tlie 
usual  mode  of  fixing  the  boring-bar  immediately  on 
the  axis  turned  by  the  moving  power. 

Another  article  in  Mr  Murdoch's  patent  that  re- 
Tales  to  boring,  is  his  method  of  forming  the  cy- 
linder and  steam  case.  He  casts  them  of  one  solid 
piece,  and  then  bores  a  cylindrical  interstice,  by 
means  of  a  boring  tool,  made  of  a  hollow  cylinder 
of  iron,  wiUi  steel-cutters  fixed  to  its  edge,  and  act- 
ing like  a  trepan. 

Tbe  chambers  of  brass  pumps,  whose  diameter  does 
not  exceed  a  few  inches,  are  fixed  within  iron  rings,  by 
means  of  screws,  in  the  manner  described  above  when 
^>eaking  of  Mr  Murray's  apparatus.  The  rings  are 
made  accurately  cylindrical  by  turning,  as  is  also  the 
boring-bar.  The  boring-bar  has  four  cross  arms  on  its 
outer  extremity,  to  one  of  which  a  handle  is  fixed, 
whereby  a  workman  makes  the  boring-bar  revolve. 
The  cutter-head  is  made  to  advahce  along  the  bor- 
ing-bar by  a  screw. 

3.  Boring  the  barbels  of  muskets  and  other 
SMALL  ARMS.  Rectangular  pieces  of  iron  are  foreed 
of  a  proper  length  and  breadth ;  these  are  heate^T  in 
the  fire,  and  the  two  long  edges,  which  had  been 
previously  thinned  off,  are  welded  together  on  a  man- 
dril. The  barrel  thus  formed,  is  fixed  by  a  screw  on 
a  carriage  that  moves  in  iron  grooves ;  this  carriage 
is  propelled  towards  the  boring-bar  by  a  rope  which 
passes  over  pullies,  and  has  a  weight  hanging  from 
Its  end.  The  boring-bar  is  turned  by  the  power  of 
the  same  mill  that  turns  the  grinding-stones  for  po- 
lishing the  outside  of  the  barrels.  (See  Encydo' 
pidie — Planches — Arquehtuier  ;  and  Rozier,  Intro^ 
dudion  aux  Observations  sur  la  Physique^  Tom. 
I.  p.  157.)  Water  is  thrown  on  the  barrels  whilst 
boring  from  a  trough  placed  underneath.  After 
the  barrel  is  borea,  the  interior  surface  of  the 
bore  is  polished  by  the  action  of  the  boring- bar. 
The  barrel  is  tried  during  the  operation,  by  an  iron 
gauge  of  an  inch  and  a  half  in  length,  and  of  a  dia- 
meter equal  to  the  intended  diameter  of  the  musket. 
When  the  barrel  is  bored,  it  is  held  to  the  light  and 
looked  dirough,  and  if  it  contains  any  flaw,  the 
place  of  that  flaw  is  marked  on  the  outside  with 
chalk,  and  the  barrel  is  put  on  the  mandril  again, 
and  the  defective  place  heated  and  hammered  ;  the 
workman  also  examines  with  a  gauge,  whether  the 
ksurel  ii  crooked.    When  the  bore  haa  no  flaws,  the 
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barrel  then  undergoes  the  op^raUon  of  the  grinding-  Muktu 
mill,  to  the  efiect  of  polishing  its  exterior  surface.  I 

Rifled-banreb  are  put  on  a  bench  twelve  feet  long.  ^™ 
The  boring-bar  is  guided  by  a  matrix  or  female- 
screw,  whose  spiral  curve  is  similar  to  the  spiral  of 
the  rifles  intended  to  be  made ;  the  boring-bar  being 
fixed  to  a  male-screw,  which  passes  through  the  fe- 
male-screw, and  fits  it  exactly.  The  female-screw  is 
fixed  to  the  bench,  and  has  four  threads  and  as  many 
furrows;  these  threads,  in  general,  return  to  the 
point  of  the  circumference  from  which  they,  set  out, 
or  make  a  revolution  in  the  length  of  two  leeU  The 
male-screw,  which  fits  into  the  female-screw,  has  at 
one  end  an  iron  bar  attached  to  it,  by  which  it  is  put 
in  motion ;  at  the  other  extremity  is  fixed  the  boring- 
bar,  which  passes  through  the  barrel  to  be  rifled;  the 
boring-bar  has  a  cutter  fixed  in  it,  which  forms  a 
spiral  furrow  in  the  barrel  when  the  screw  is  turned 
by  the  handle.  The  number  of  spiral  threads  in 
ride-barreb  is  from  three  to  twelve.  Sometimes  the 
threads  and  furrows  of  the  rifle-barrel  are  required 
to  be  in  straight  lines;  in  this  case  a  straight  lined 
matrix  is  used-  In  order  that  the  threads  may  be 
placed  at  an  equal  number  of  degrees  of  the  cir- 
cumference from  each  other,  the  bench  is  furnished 
with  a  brass  plate,  divided  in  the  same  way  as  the 
plate  of  the  machine  for  cutting  tbe  teeth  of  clock- 
wheels. 

4.  Boring  of  Portland  stokb,  so  as  to  formPwtkri 
pipes.  That  kind  of  calcareous  stone,  called  bj^^' 
Geologists  oolite,  which  is  quarried  for  building 
at  Portland,  Bath,  in  the  neighbourhood  of  tbe  ci^ 
of  Paris  and  other  places,  admits  of  being  cut  with 
an  iron  blade,  with  sand  and  water,  acting  as  a  saw. 
The  more  compact  limestones  and  marbles  are  also 
cut  in  this  way,  but  not  so  easily.  The  other  kinds 
of  stone  Uiat  can  be  squared  for  building,  namely 
sandstone  and  granite,  do  not  yield  to  the  saw,  but 
are  formed  into  the  desired  shape  by  the  chisel  and 
hammer.  A  modification  of  this  mode  of  working 
Portland  Stone,  consists  in  forming  it  into  pipes. 
The  method  of  Sir  Georee  Wright,  proposed  in 
1805,  is  as  follows:  A  hole  is  drilled  through  the 
block  of  stone,  in  which  a  long  iron  bolt  is  inserted 
for  the  saw  to  work  round  as  a  centre;  this  bolt 
forms  the  axis  of  the  cylinder  which  is  to  be  taken 
out,  and  projects  considerably  beyond  the  block  at 
both  ends.  Another  hole  is  drilled  in  the  intended 
circumference  ;  into  this  the  blade  of  the  saw  is  in- 
troduced. The  frame  of  the  saw  is  so  disposed,  that 
when  it  is  wrought  to  and  firo,  the  blade  is  guided 
by  means  of  the  centre  bolt  so  as  to  describe  the  in- 
tended cylindrical  circumference.  In  this  way  a  solid 
cylindrical  core  of  stone  is  detached,  and  a  cylin- 
drical cavity  or  pipe  left  in  the  block.  Or  the  saw 
may  be  made  to  describe  a  circle  without  drilling  a 
hole  in  the  centre,  by  drilling  a  hole  in  the  circum- 
ference, and  fixing  on  the  surface  of  the  stone  two' 
metallic  concentric  rings,  so  that  the  hole  shall  be 
included  in  the  intersitice  between  the  rings.  The 
saw  is  then  introduced  into  the  hole,  and  being  work- 
ed, it  cuts  in  the  circular  path  formed  by  the  inter- 
stice of  the  rings.  See  Repertory  cf  Arts,  second 
series.  Vol.  VIIL 

Mr  Murdoch's  method,  for  which  he  obtained  a 
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FMtland  patent  in  ISIO,  is  preferable  in  practice  to  the  above 
Stone  mentioned  metbod.  He  employs  a  cylindrical  saw  to 
form  the  pipe.  A  plug  of  wood  i:s  inserted  in  the 
centre  of  the  intended  pipe ;  this  plug  receives  the 
lower  end  of  a  vertical  spindic,  longer  than  the  in- 
tended pipe ;  this  spindle  is  square,  and  has  sockets 
sliding  on  it.  On  the  upper  part  of  the  spindle  is  a 
pulley  or  toothed- wheel,  by  which  Uie  spindle  is 
made  to  revolve.  Near  the  lower  end  of  the  spindle 
18  a  wheel,  having  a  circumference  like  a  hoop,  three 
inches  broad.  The  diameter  of  this  wheel  is  somewhat 
less  than  that  of  the  pipe  to  be  bored.  It  regulates 
the  motion,  and  fits  in  the  inside  of  a  tube  of  metal 
attached  to  the  spindle.  The  diameter  of  the  tube  is 
nearly  equal  to  that  of  the  intended  pipe :  its  length 
is  greater  by  two  feet.  On  the  lower  edge  of  the 
tube  is  a  rim  of  metal,  so  much  thicker  than  the 
tube,  that  the  groove  cut  in  the  stone  by  the  rim, 
naay  admit  the  tube  to  move  freely  in  it.  This  rim 
has  an  edge  like  that  of  a  stone-cutter's  saw,  and 
performs  here  the  office  of  a  saw.  The  tube  is 
caused  to  make  a  reciprocating  circular  motion 
round  the  spindle.  There  is  a  cistern  placed  above 
the  tube,  for  the  purpose  of  conveying  a  mixture  of 
sand  and  water  Into  the  cylindrical  groove  formed  in 
the  stone,  whilst  the  machine  is  working. 

Stone  pipes,  made  in  the  above  described  way,  have 
been  tried  for  conveying  water  in  London.  They 
were  joined  by  means  of  Parker's  cement,  which 
consists  of  clay  ironstone,  burnt,  and  ground  to  a 
fine  powder.  This  was  the  best  material  that  could 
be  got  for  forming  the  joints ;  but  these  joints  crack- 
ed, and  allowed  the  water  to  escape  in  consequence 
of  the  motion  of  the  carriages  on  the  streets  under 
which  the  pipes  were  laid ;  and  the  adventurers 
found  that  they  **  had  hewed  out  unto  themselves 
broken  cisterns,  that  coukl  hold  no  water." 

5.  Boat  KG  OF  ROCKS,  for  the  purpose  of  split- 
ting them  by  means  of  gunpowder.  We  have  al- 
ready treated  this  subject  under  Blasting,  and 
shall  only  add  here  the  mode  of  boring  for  this  pur- 
pose practised  in  the  mines  of  Germany. 

A  boring  bar  of  steel  is  applied  to  the  stone  by 
its  lower  end,  whilst  its  upper  extremity  is  struck 
with  a  hammer  of  two  pounds  in  weight.  The  form 
of  the  lower  end  of  the  boring-bar  is  various;  some 
were  formed  like  a  swallow's  tail,  ending  in  two 
points ;  this  form  is  no  longer  in  use.  Another  kind 
has  the  end  formed  by  the  intersection  of  two  wedge- 
shaped  edges,  with  a  point  at  each  corner,  and  one 
in  the  middle.  A  third  kind  has  the  end  composed 
of  four  pyramidal  points,  with  cavities  between 
them.  A  fourth  kind,  and  which  is  that  most  fre- 
quently used,  has  the  end  in  form  of  a  wedge.  See 
Rinman,  Bergwerh  Lexicon.  Stockholm,  1789,  Tab. 
11.  Three  sizes  of  boring  bars  are  employed  to 
make  one  hole ;  the  first  is  the  shortest  and  thickest, 
the  second  is  longer  and  less  in  diameter,  the  third 
is  the  longest,  and  the  least  in  diameter.  When  a 
hole  is  to  be  made,  a  small  opening  is  first  formed 
with  a  pick  in  the  place  where  the  boring-iron  is  to 
be  applied  ;  and  all  pieces  of  the  rock  are  removed 
that  might  impede  the' action  of  the  powder.  Then 
the  workman  uses  the  first  boring-iron,  which  he 
drives  with  blows  of  the  hammer  till  this  boring-iron 
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can  reach  no  farther;  he  then  emplojrs  the  second 
and  third  boring-bars  in  like  manner;  after  each 
stroke  of  the  hammer,  the  boring-bar  is  turned  round 
a  portion  of  the  circumference.  The  stone,  pulveriz- 
ed by  the  action  of  the  boring-bar,  as  it  hinders  the 
progress  of  the  operation,  must  be^  removed  from 
time  to  time  by  means  of  an  iron  rod,  terminated  at 
right  angles  by  a  small  round  plate.  From  the  dif- 
ferent diameter  of  the  boring-bars,  it  follows  that 
the  end  of  the  hole  is  of  a  smaller  diameter  than  the 
beginning.  The  depth  to  which  the  hole  is  bored  is 
proportioned  to  the  nature  of  the  rock.  It  varies 
from  10  to  15  and  20  inches.  When  the  rock  is 
solid  a  great  way  round,  a  deep  hole  is  not  used, 
because  the  resistance  at  a  considerable  depth,  in 
such  a  situation,  is  too  great ;  so  that  the  explosion 
does  not  split  the  rock  round  the  powder  chamber, 
but  acts  upwards  against  the  ramming,  where  it  meets 
with  less  resistance.  But  if  the  rock  be  .laid  bare  on 
one  side,  a  deep  hole  is  advantageous.  Water  is 
poured  into  the  bole  during  the  operation,  to  facili- 
tate the  action  of  the  boring-iron.  When .  the  hole 
is  perpendicularly  downwards,  it  is  kept  full  of  water ; 
when  the  hole  is  driven  fi'om  below  upwards,  no 
water  can  be  used.  The  water  must  be  taken  out, 
and  the  hole  dried,  before  the  cartridge  is  intro- 
duced. The  most  frequent  case  is,  that  one  man 
f>erforms  the  work,  holding  the  boring-iron  in  his 
eft  hand,  and  striking  on  it  with  the  two  pound 
hammer  in  his  right.  Sometimes  two  men  are  set 
to  do  the  work,  one  holding  the  boring-iron,  whilst 
the  second  strikes  it  with  a  hammer  of  4  or  5  pounds ; 
this  is  done  where  it  is  required  to  make  the  hole  SO 
or  S6  inches  deep.  When  a  still  deeper  hole  is  want- 
ed, two  men  strike  alternately  with  heavier  hamr 
mers. 

6.  BoRiKG  OF  wooDBN  PIPES,  IS  douc  by  means  Wooden 
of  a  long  auger,  beginning  with  one  of  small  dia-  Pipe«. 
meter,  and  proceeding  to  employ  successively  spoon- 
formed  augers  of  larger  diameter.  Notwithstand- 
ing the  frequent  employment  of  cast-iron  pipes,  some 
wooden  pipes  are  still  used  for  conveying  water 
in  London ;  they  are  of  elm,  which  is  the  kind  of 
tree  most  frequent  in  the  neighbouring  country.  A 
pipe  is  bored  out  of  one  trunk  of  elm,  and  the  bark 
IS  lefl  on.  When  a  tree  is  to  be  bored,  it  is  fixed 
on  a  carriage,  with  a  rack  on  the  under  part.  This 
rack  fits  into  a  pinion,  whose  axis  passes  through 
ffudgeons  on  a  fixed  frame.  On  the  axis  of  the  pinion 
IS  a  ratchet  wheel,  moved  by  two  catches,  which  de- 
rive their  motion  from  the  wind  or  water  power  that 
turns  the  auger ;  and  the  pinion  is  moved  in  a  direc- 
tion that  brings  the  tree  towards  the  auger.  See  a  fi- 
gure in  the  Encyclopedia Britannica,  Plate  CC CXIX ; 
and  in  Belidor,  Architecture  Hj/draulique,  L  1,  341. 
This  apparatufi  is  the  same  as  the  one  employed  in 
saw-mills.  In  the  boring  of  pipes  for  the  water- 
works in  London,  the  tree  is  made  to  advance  by 
ropes,  which  pass  over  a  windlass  wrought  by  meOi 
whilst  the  auger  is  turned  by  a  horse-mill.  Wooden 
pipes  are  frequently  bored  by  an  auger  having  at  its 
outer  end  a  wooden  drift  or  handle,  which  is  put  iii 
motion  by  the  workman.  The  trees  are  placed  on 
tressels,  and  there  are  also  tressels  of  a  convenient 
height  that  support  the  auger ;  there  is  aliso  a  lathe 
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Boiiog    to  turn  one  end  vF  the  tree  conical,  so  as  to  fit  into  during  the  reign  of  Maria  Theresa,  amounted  in  value    Hot^ 
I        a  conical  cavity  in  the  end  of  the  a^oining  tree,  and  to  about  L,  300,000  Sterling.     The  mines  in  other'  ~ 
thus  form  a  jomt  water-tight.     The  end  of  the  tree,  parts  of  the  dominions  produced  likewise  a  consider- 
which  receives  the  adjoining  pipe  within  it,  has  a  able  quantity.     Maria  Therei^a,  seeing  their  import- 
surface  at  right  angles  to  the  axis  of  the  pipe.  Into  ance,  did  much  for  the  regulation  of  the  mines ;  and, 
tlvs  surface  is  driven  an  iron  hoop,  whose  diameter  with  a  view  of  diffusing  the  knowledge  of  Mineralogy 
i»  some  inches  greater  than  the  diameter  of  the  aper-  amongst  the  nobles,  many  of  whom  were  proprietors 
ture  of  the  pipe.    This  precaution  prevents  the  tree  of  mines^  she  had  lectures  on  that  science  delivered 
from  splitting  when  the  conical  end  of  the  next  tree  in  the  Universities.     The  administration  of  the  re* 
is  driven  home*     When  the  tree  is  crooked,  a  bore  venue  arising  to  Government  from  this  source,  is 
is  driven  in  from  each  end,  and  the  two  bores  meets  conducted  by  a  Board  composed  of  Managers,  Over- 
forming  aa  angle.  '  An  auger,  whose  stalk  is  formed  seers,  Assayers,  and  other  Officers,  who  are  brought 
apirally  for  some  way  up,  is  figured  in  Bailey^s  Afa*  up  in  the  knowledge  of  Metallurgy  and  Mineralogy, 
d^ines  f^ike  Society  qf  Arts,     The  object  6C  this  is  and  reside  at  the  mines.     The  operations  of  these 
that  the  chips  may  be  delivered  without  taking  the  functionaries  are  under  the  control   of  the  Aulio 
auger  out  of  the  hole.  Chamber  of  the  Mint  and  Mines  at  Vienna,  which 

There  is  a  patent  granted  in  1796  to  Mr  Howell*  keeps  a  set  of  books  where  all  the  transactions  rela« 

Coalmaster,  of  Oswestry,  for  boring  wooden  pipes  by  tive  to  the  mines,  and   their  situation  and  state, 

a  hollow  cylinder,  made  of  thin  plates  of  iron,  about  are  digested   and   registered.     An   administration 

An  inch  less  in  diameter  than  the  hole  to  be  bored,  thus  constituted  offers  a  field  of  some  preferment. 

To  one  end  of  this  cylinder  is  fixed  a  flange  about  a  Von  Bom  chose  to  devote  himself  to  this  line  of 

quarter  o£  an  inch  in  breadth,  and  one  part  of  this  life,  and  was  received  into  the  department  of  the 

flange  is  to  be  divided,  so  that,  being  of  steel,  a  cut-  Mines  and  Mint  at  Prague  in  1770. 
ter  18  formed  therebv.    The  object  of  this  method  is        About  this  time  he  met  with  an  accident  which 

to  bore  out  a  solid  cylinder  of  wood,  capable  of  nearly  proved  fatal.    In  the  course  of  a  mineralogi- 

being  converted  into  a  smaller  pipe,  or  of  being  ap-  cal  journey  through  Transylvania,  he  came  to  Feko- 

plied  to  some  other  use  in  carpentry.   (Repertory  *tf  Banya,  where,  the  gang  is  rendered  brittle  and  de- 

.^Ir^,  Vol.  IX.)   This  kind  of  borer  is  like  the  trepan,  tached  from  tlie  rock,  by  exposing  it  to  the  flames 

which  is  a  hollow  cylinder  of  steel»  saw-toothed  on  of  wood  heaped  up  in  the  mine  and  set  on  fire. 

the  edge,  and,  when  made  to  revolve  rapidly  on  its  Having  gone  into  the  mine  soon  lUler  the  combus* 

axis,  in  the  hand  of  the  surgeon,  it  saws  or  bores  out  tion  had  ceased,  and  whilst  the  air  was  hot,  and 

circular  pieces  of  the  flat  bones  of  the  head,    (y.)  charged  with  arsenical  vapour,  and  returning  through 

BORN  (Ignatius)  Baron  Vok>  Counsellor  in  a  shaft  which  was  occupied  by  a  current  of  this 

the  Aulic  Chamber  of  the  Mint  and  Mines  at  Vien-  vapour,  he  was  deprived  of  sensation  for  fifteen 

na;  of  considerable  eminence  in  the  scientific  world  hours,  and,  after  recovery*  continued  lotig  to  suffer 

as  a  Mineralogist  and  Metallurgist,  and  a  promoter  from  a  cough  and  general  pain.     Some  time  after 

of  science;  was  born  of  a  family  that  had  the  rank  of  this  accident,  he  was  affected  with  violent  colics, 

nobility,  at  Karlsburgh  in  Transylvania,  in  174S ;  nnd  which  a  laree  dose  of  opium  removed,  but  left  him 

died  in  1791«    He  was  educated  in  a  College  of  the  with  a  numbness  of  the  lower  extremities,  and  lame 

Jesuits  at  Vienna,  and  afterwards  entered  into  that  in  the  right  leg.     In  the  latter  part  of  his  lifb  he 

order,  but  continued  a  member  only  during  sixteen  was  deprived  of  the  use  of  his  legs.     AH  these  cala- 

moDths.     He  then  went  through  a  course  of  study  mities,  which,  however  distressing,  did  not  repress  the 

in  law  at  Prague,  and  afterwards  travelled  into  Ger-  activity  of  his  mind,  were  consiaered   as  the  conse- 

'many,  Holland,  and  France.  On  his  return  to  Prague,  quences  of  the  arsenical  fumes  he  had  inhaled  at 

he  engaged  in  the  study  of  Mineralogy.  Felso-Banya. 

The  mines  in  the  dominions  of  the  house  of  One  of  the  chief  objects  of  hb  exertion  was  to  in* 
Austria  are  very  important,  and  give  livelihood  to  a  troduce  amalgamation  in  Hungary,  in  place  of 
numerous  population,  more  particularly  in  Hungary,  smelting  and  cupellatlon  heretofore  used  in  that 
Transylvania,  and  the  Bannat,  and  in  Styria  and  Ca-  country,  for  extracting  silver  from  the  ores.  ^  Plinv 
rinthia.  Idria  produces  mercury ;  Bohemia,  tin  and  and  Vitruvius  speak  of  the  use  of  mercury  in  col- 
cobalt;  and  the  other  metals  are  got  insufficient  lecting  small  disseminated  particles  of  gold.'  On  the 
abundance,  not  only  to  supply  the  internal  trade  of  arrival  of  the  Spaniards  in  America,  the  Peruvians 
the  nation,  but  also  for  export,  either  in  the  form  extracted  the  silver  from  the  ore  by  smelting-fur* 
of  raw  metal,  or  manufactured  into  various  instru-  naces,  exposed  to  the  wind  on  the  tops  of  hills.  Th0 
ments.  A  revenue  accrues  to  the  public  Treasury  quicksilver  mines  of  Guancabellica  in  Peru  were 
from  the  mines  in  various  ways.  Some,  as  those  of  discovered  in  1563,  and  t^ree  years  thereafter  the 
Schemnitz,  Cremnit2,  and  Idria,  are  wrought  on  ac-  Spaniards  began  to  emnlov  amalgamation*  Alonzo 
count  of  government.  A  tenth  part  of  the  produce  Barba,  an  Andalustan,  farther  improved  the  process 
of  all  niines  wrought  by  private  adventurers  goes  to  by  the  addition  of  beat.  Amalgamation  had  been 
Government  as  a  royalty.  Government  has  a  right  practised  in  Europe  for  collecting  silver  and  gold 
of  pre-emption  of  all  metals,  and  an  exclusive  right  when  they  existed  in  visible  metallic  particles,  but 
of  Duying  all  gold  and  silver,  the  produce  of- the  not  in  the  case  of  ores  where  the  gold  and  silver  are 
country,  at  a  stated  price.  The  annual  quantity  of  invisible,  even  with  the  aid  of  a  microscope.  Soon 
gold  and  silver  got  from  the  mines  of  Hui^ry  and  afler  iu  application  to  ores  in  America,  an  attempl 
Transylvania,  and  coined  into  money  at  the  Mint,  was  made  by  a  Spaniard  to  introduce  tW  operatioa 
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Bom*  for  extmcling  iQver  from  the  ores  in  Bohemifty  bul 
'without  success.  Gellert,  Walerlus,  and  Cramer, 
had  written  against  the  use  of  Amalgamation  when 
applied  to  ores.  But  Von  Born,  seeing  its  advantages, 
particularly  in  the  saving  of  fire«wood,  which  had 
become  scarce  in  many  parts  of  Hungary,  set  about 
examining  the  accounts  given  by  authors  of  the  dif- 
ferent processes  used  in  Mexico*  and  Peru ;  repeated 
these  processes  experimentalfyy  first  in  the  small 
way,  leaving  out  the  ingredients  that  a  knowledge 
of  the  chemical  action  of  bodies  showed  to  be 
unnecessary ;  afterwards  he  had  the  process  car- 
ried on  in  the  great  way  for  several  months  near 
Schemnitz,  under  the  infection  of  Ruprecht.  At 
this  time  he  published  his  book  On  Atnaleamation, 
It  contains  a  histo^  of  Amalgamation,  ana  extracts 
from  differejit  authors  describing  the  South  Ameri- 
can methods.  This  occupies  nearly  one  half  of  the 
volume.  He  then  gives  the  chemical  theory  of  ope- 
ration in  its  different  steps,  describes  the  method  he 
had  adopted  at  Schemnitz,  and  gives  figures  of  the 
machinery  employed. 

Von  Bom  met  with  much  opposition  in  his  attempts 
to  introduce  Amalgamation.  He  says  that  some  book- 
learned  Chemists,  who  never  had  handled  a  retort, 
and  some  Mine-Overseers,  when  he  first  set  about  his 
experiments,  declared  that  it  was  impossible  to  ob- 
tain silver  by  that  method.  After  he  had  succeeded 
in  getting  silver  from  the  ore  publicly  at  Vienna,  his 
detractors  came  forward  with  doubts  and  long  calcu- 
lations, showing  that  the  process  was  inferior  to  that 
already  in  use.  At  last  his  process  was  tried  suc- 
cessfully in  the  great  way  by  orders  of  Joseph  H.  at 
Schemnitz ;  and  then  the  calculators  and  doubters 
shrugged  up  their  shoulders,  saying,  *^  It  is  only  the 
old  Spanish  process  of  Amalgamation.** 

He  obtained  from  the  Emperor  an  order  that  his 
method  should  be  employed  in  some  of  the  mines 
belonging  to  Government,  and  that  he  should  receive 
a  third  part  of  the  savings  arising  from  the  improve- 
ment during  the  first  ten  years,  and  four  per  cent,  of 
this  third  part  of  the  savings  for  the  next  twenty 
years. 

He  was  a  Satirist,  without  possessing  the  qualities 
of  style  that  are  necessary  to  attain  a  high  rank  in 
that  class  of  writers.  The  Stoats  Pertiche,  a  tale,  pub- 
lished without  his  knowledge  in  1772,  and  an  attack 
on  Father  Hell,  the  Jesuit,  and  King's  Astronomer 
at  Vienna,  are  two  of  l^is  satirical  works.  The  sati- 
rical description  of  the  Monastic  Orders^  written  in 
form  of  an  academic  inaugural  dissertation,  entitled 
Monachologta,  is  generally  ascribed  to  Von  Born. 
In  this  piece  the  Monks  are  described  in  the  techni- 
cal language  of  natural  history.  Von  Born,  however, 
was  not  deeply  versed  in  the  phraseology  of  Lin- 
naeus ;  and  it  is  the  opinion  of  some  good  judges  of 
the  subject,  that  the  language  at  least  was  furnished 
by  Hermann,  Professor  of  Medicine  in  the  Universi- 
ty of  Strasburg,  and  author  of  the  very  ingenious 
work  on  the  mutual  affinities  of  animated  beings, 
entitled,  TabtJa  Affiriitatum  Animalium  Commen* 
tario  iUustrata,  But  although  the  technical  lan- 
guage may  not  be  Von  Bom's,  the  sentiments 
are  such  as  he  was  known  to  profess ;  for  the  to- 
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pic  was  so  great  a  favourite  with  him,  that  he  found 
room  for  invectives  against  the  monks  even  in  his 
book  On  Amalgamation.  The  Monks  in  the  Aus- 
trian dominions  were  not  then  in  a  situation  to 
obtain  redress  against  this  lampoon ;  for  it  was  pub- 
lished in  1 783,  when  Joseph  II.  had  suppressed  many 
of  the  Monasteries  in  different  parts  of  his  dominions, 
and  transferred  their  property  into  his  treasury,  al- 
lowing but  a  scanty  sum  for  the  subsistence  of  the 
members  of  these  communities. 

Von  Bom  was  well  acquainted  with  Latin,  and  the 
principal  modem  languages  of  Europe.  He  also 
possessed  information  in  many  branches  of  science 
not  immediately  connected  with  Metallurgy  and  Mi- 
neralogy, which  were  his  professed  pursuits.  He  had 
a  good  taste  in  the  graphic  arts,  and  his  printed 
works  are  ornamented  in  a  neat  manner  with  vig- 
nettes illustrative  of  the  subject. 

His  inclination  led  him  to  engage  in  politics ;  and, 
in  particular,  he  took  an  active  part  in  the  political 
changes  in  Hungary.  Afler  the  death  of  Joseph, 
the  Diet  of  the  States  of  Hungary  passed  a  great 
many  acts,  rescinding  the  innovations  of  that  schem- 
ing Ruler,  which  tended  to  force  upon  them  German 
Governors  and  laws,  and  even  the  German  language. 
This  Diet  conferred  the  rights  of  denizen  on  several 
persons  of  distinction  who  had  been  favourable  to  the 
cause  of  the  Hungarians,  and,  amongst  others,  on 
Von  Born.  At  the  time  of  his  death,  he  was  em- 
ployed in  writing  a  historical  work  in  Latin,  entitled. 
Fasti  Leopoldinif  probably  relating  to  the  prudent 
corfduct  of  Leopold  II.,  tlie  shccessor  of  Joseph,  to* 
wards  the  Hungarians. 

He  was  of  a  middle  size,  slender  made,  and  dark 
complexion ;  his  eye  was  penetrating  and  his  counte- 
nance agreeable.  His  constitution  was  delicate  even 
before  his  accident.  He  was  a  pleasant  companion 
and  fond  of  society.  '  He  lived  in  splendour,  and  his 
house  at  Vienna  was  resorted  to  by  scientific  men  of 
all  nations.  It  is  likely,  that  his  profits  from  the  pro-, 
cess  of  amalgamation  were  not  considerable ;  at  least, 
they  were  not  sufficient  to  put  his  fortune  to  rights, 
as  his  affiurs,  at  his  death,  were  in  a  state  of  insol- 
vency. His  family  consisted  of  a  wife  and  two 
daughters,  who  survived  him.  See  Townson's  7Va- 
vels  in  Hungar^j  and  Pezzil,  Ostreich  Biograpfiien, 

1792. 

The  following  is  a  list  of  his  published  writings, 
and  of  tlie  works  of  others  which  he  edited : 

Lythophylacium  Bomeanum,  1775,  8vo.  This  is  a 
Catalogue  of  his  collection  of  minerals,  which  col- 
lection he  afterwards  sold  to  Mr  Greville,  and  it 
forms  a  part  of  the  magnificent  Greville  Collection  of 
Minerals,  purchased  from  the  heirs  of  that  gentle- 
man by  Parliament,  and  deposited  in  the  British 
Museum.  This  Catalogue  is  arranged  according  to 
the  system  of  Cronstedt,  with  the  nomenclature  of 
Linnaeus. 

Index'  rerum  naturalium  Musm  Casarei  Vindo- 
honensis.  Pars.  I.  Testacea.  FfWoi.  1778,  fol.  maj. 
This  splendid  volume,  which  contains  the  description 
and  figures  of  the  shells  in  the  Museum  at  Vienna, 
was  composed  bworder  of  the  Empress  Maria  The- 
resa.   The  shells  are  arranged  according  to  the 
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Bflrn,  method  of  Linnaeus.  Von  6oni*8  knowledge  in  this 
'^^t^'^^  department  of  Natural  History  was  not  profound,  so 
that,  he  needed  some  assistance  in  composing  the 
work.  The  shells  only  are  described ;  of  the  animals 
to  which  they  belong  little  is  said.  Joseph  IT.  coming 
to  the  throne,  and  being  fully  occupiea  with  a  mul- 
titude of  innovations  and  vast  schemes  for  the  ag-  * 
grandizement  of  the  House  of  Austria,  the  project  of 
continuing  the  work,  so  as  to  form  a  description  of 
the  whole  Museum,  was  laid  aside. 

On  the  Amalgamation  of  Ores  containing  Gold 
and  Silver,  in  the  German  language,  published  in 
4to,  in  178().  Of  this  work  something  has  been  al» 
'  ready  said  above.  There  is  a  translation  of  the  work 
into  English,  by  Raspc,  a  Hanoverian,  once  Pro- 
fessor at  Hesse  Cassel,  and  who  aflerwards  resided 
in  Britain,  where  he  was  sometimes  employed  as 
a  viewer  of  mines. 

Catalogue  metkodique  ei  raisonnS  de  la  Collection 
des  Fossiles  de  Mademoiselle  Eleonore  de  Raab,  k 
Vicnne,  8vo,  1790*  This  catalogue  is  drawn  up  so 
as  to  form  a  system  of  mineralogy,  each  species 
of  mineral  being  carefully  described,  and  arrang- 
ed systematically.  It  was  well  esteemed,  and  cited 
by  mineralogical  writers  in  its  time,  but  has  been 
superseded,  like  other  treatises,  by  more  recent 
works,  on  account  of  the  great  additions  that  have 
been  continually  malqng  to  the  science. 

He  edited  the  Jesuit  Poda's  description  of  the 
machines  used  in  the  mines  of  Schemnitz. 

Ferbers  Letters  from  Italy  ;  were  written  to  and 
edited  by  Von  Bom.  Ferber  and  he  were  in  habits 
of  great  intimacy ;  and,  Ferber  in  return,  published 
the  letters  that  Von  Bom  addressed  to  him,  during 
his  excursion  in  Transylvania,  &c.  in  1770  ;  en- 
titled Briefe  uher  mineralogische  gegenstande  auf 
seiner  reise  durck  das  Temeswarer  Bannaty  Sieben* 
iurgent  Ober  und  Nieder  Hungam.  Frankf.  1774. 
To  this  work  is  prefixed  a  well  engraved  portrait  of 
Von  Bora.  There  is  an  English  version  by  Raspe, 
and  a  French  one,  with  notes,  by  Monnet. 

He  lent  his  assistance  to  the  first  three  volumes  of 
a  work  published  in  German,  entitled  Portraits  of 
Learned  Men  and  -  Artists,  natives  of  Bohemia  and 
Moravia, 

There  are  some  papers  of  his  in  the  Abhandlungen 
der  Bohmischer  gesellschqft  den  Wissenschqften, 

The  Transactions  of  a  Private  Society  at  Prague, 
in  Bohemia,  for  the  improvement  of  Mathematics, 
Natural  History,  and  the  Civil  History  of  the  coun- 
try, contains  several  papers  written  by  him.  He 
was  the  founder  of  this  society. 

He  published  an  annual  periodical  work  in  Ger- 
man, entitled  The  Philosophical  Transactions  of  the 
Masons*  Lodge  of  Concorjd  at  Vienna,  This  masons* 
lodge,  of  which  Von  Bom  was  the  founder  and  patron, 
employed  a  part  of  its  meetings  in  scientific  pursuits. 
This,  as  well  as  other  societies  of  a  similar  nature,  was 
tderated  by  Joseph  II.  for  some  time ;  but  he  after- 
wards imposed  restraints  that  caused  its  dissolution. 
Von  Born  was  also  a  zealous  member  of  the  Society 
of  lUuminati ;  and  when  the  Elector  Palatine  of  Ba- 
varia suppressed  the  masonic  societies  in  his  do- 
minionSf  Von  Born  being  a  member  of  the  Academy 
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of  Sciences  of  Munich,,  was  required  to  declare,  withla    B«g 
eight  days,  whether  he  would  withdraw  from  the  ma-      I 
sonic  societies.    He  returned  an  answer,  in  which  he  ^^ 
praised  the  principles  of  the  free-masons,  and  resign* ^^^ 
ed  his  place  in  the  Academy,  by  sending  back  his 
diploma. 

He  wrote  some  articles  In  the  German  work 
published  by  Trebra,  mine-director  at  Zellerfeld  in 
the  Hartz,  entitled,  a  Si/stem  of  Instruction  in  the 
Art  of  Working  MineSy  4to.  Also,  Observations  in 
support  of  the  Metallization  of  the  Alkalis,  in  Creiri 
Annals;  1790,  1791.  Ruprecht  and  Tondi  thought 
at  that  time  that  they  had  reduced  the  alkalis 
and  barytes  to  a  metallic  state,  by  the  strong 
heat  of  a  furnace  urged  by  bellows;  but  it  was 
aflerwards  found  that  the  metallic  substance  thus 
obtained  was  phosphate  of  iron,  proceeding  from 
their  crucibles  and  fluxes.  Sir  Humphry  Davy  was 
the  first  who  obtained  any  of  the  alkaline  class  of 
bodies  in  a  metallic  state ;  and  this  he  accomplished 
by  the  intense  heat  excited  by  a  galvanic  battery, 
mamy  years  afler  the  time  here  spoken  of. 

Relafio  de  Aurilegio  Dacia  Transalpina,  1789,  in 
the  Nova  Acta  Academia  Naturae  Curiosorum,  Tom. 
VIII.  p.  97.  This  is  an  account  of  the  method  em- 
ployed in  Transilvania  in  collecting  gold  from  the 
sand  of  the  rivers.  The  auriferous  sand  generally 
contains  iron,  attractable  by  the  magnet.  It  is  washed 
on  a  sloping  board  seven  feet  long  and  three  feet 
broad,  covered  with  a  woollen  cloth,  having  a  dish* 
shaped  cavity  at  the  upper  end,  and  inch'ned  to  the 
horizontal  plane  at  an  angle  of  SO  or  S5' degrees.  Only 
a  very  scanty  livelihood  can  be  gained  by  this  employ- 
ment. It  is  carried  on  by  the  poorer  classes  of  the 
country  people,  and  in  some  distj-icts  by  bands  of 
the  people  called  Gipsies.  The  King's  CoUec* 
tors  buy  the  eold  from  the  gold  washers  at  a  8tat« 
ed  price,  to  the  amount  of  more  than  800  pounds 
weight  annually.  (y.) 

BORNEO,  an  Island  forming  part  of  the  Great  East  Of  iwnl 
Indian  Archipelago.  Next  to  New  Hollan  d,  which  may  ^^^'^ 
be  considered  as  a  species  of  continent,  it  seems  in- 
disputably the  largest  in  the  knowji  world.  It  reaches 
from  about  7°  north  to  4°  south  latitude,  and  fi-om  109^ 
to  1 1 8^  east  longitude.  Its  length  may  be  estimated  at 
750  miles,  its  greatest  breadth  at  6OO,  and  its  average 
breadth  at  350.  It  exhibits  the  usual  insular  structure, 
a  mass  of  lofly  mountains  in  the  centre,  sloping  gra- 
dually down  to  level  and  alluvial  tracts  along  the  sea 
shore.  It  is  watered  by  many  fine  rivers,  of  whicli  those 
of  Borneo  Proper,  Banjar  Massin,  and  Passir,  are  na- 
vigable for  more  than  fifty  miles  above  their  junction 
with  the  sea.  All  these  rivers  are  understood  by  Dr 
Leyden  to  be  derived  from  an  immense  lake  in  the 
interior,  called  the  Sea  of  Manilla.  It  is  more  pro- 
bable that  they  all  rise  from  the  mountainous  district 
of  greatest  elevation.  The  interior  of  Borneo  is  co- 
vered with  immense  forests,  filled  with  wild  ani- 
mals, particularlv  oran-outangs.  A  great  part  of 
the  coast  is  nuirshy,  so  that  it  is  in  portions  only  that 
it  displays  the  exuberance  of  tropical  fertility.  Of  all 
the  East  Indian  Islands,  Borneo  ranks  lowest  as  to  ci- 
vilization and  improvement.  Nothing,  perhaps,  has 
tended  so  powerfully  to  check  its  progress  as  the 
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Borneo.    spUd  and  itnbrolcm  fem  of  its  &iMiM,  4e8tiliite  of 
^"^^^"^^  those  large  bajs  or  inlasd  aets,  which  hare  always 
proTod  the  nuisery  of  comnerce. 

The  Portiigueae  discovered  Borneo  in  15€6»  though 
.the  supericMT  weallh  promised  by  the  Spice  Islaocis 
made  it  attnot  ooniparatively  little  attention*    Yet 
,they,  as  well  as  the  Spaniards,  the  Dutch,  and  the . 
.English,  formed  establishments  on  different  parts  of 
the  coast ;  but  the  amall  force  defending  them,  and 
the  fierce  animosity  of  the  natives,  made  their  tenure 
genemlly  of  very  short  duration*  The  physical  struc- 
ture of  Borneo,   the  vast  forests,  mouutaina,  and 
jungles  of  the  interior,  obstruct  commmicatioo  be* 
iween  the  difl^ent  parts  of  its  ooast,  aa  completely 
as  if  an  extent  of  sea  had  intervened.   It  is  thus  split 
into  a  number  of  petty  districts,  entirely  detached 
from  each  other,  and  which  cannot  be  satiafiuotortiy 
described,  unless  in  detail.    We  shall  consider,  there* 
lore,  in  this  manner,  the  princqial  states,  beginning 
with  Borneo  Proper,  and  thence  making  the  ciscttil 
of  the  Island.;  after  which,  we  shall  attempt  some  ge^ 
neral  views  of  its  population  and  cooKnerce. 
MovUMm        Borneo  Piroper  occupies  the  northern  coast,  and^ 
Conat.        is 'reckoned  a  state  of  great  antiquity.    The  soil  is 
comparatively  fertile,  supplyii^  rice  sufiloient  £br  the 
consumption  of  the  inhabitants,  as  well  as  most  of 
the  oamphire  for  which  the  Island  ia  celebrated.  Tho 
city,  called  also  Borneo^  is  bulk  upon  allu vud  ground, 
about  ten  miks  aboire  the  mouth  of  the  river  of  the 
same  name.  •  It  is  compared  to  Venice  t  canab  are  con* 
ducted  through  everv.  street^  and  att  banness  is  con« 
ducted  ia  boats,  nsnally  rowed  by  women.  The  houses 
are  built  upon  jpoets,  and  ascended  to  by  ladders.  The 
river  m  navigable  for  lai^e  vessels  considerably  above, 
the  town;  but  there  is  a  bar  at  its  entranoe,  over, 
which  there  is  scarcely  a  d^h  of  seventeen  feet  aft 
high  water.     The  Sultan  is  treated  with  these  nurks 
of.  peculiar  respect  which  in  this  part  of  the  worId> 
usually  indicate  an  ancient  dynasty  i  but  the  chiel? 
power  rests  in  the  council  of  the  nd[>les*     This  state, 
has  little  conraiaaication  with  Europeans ; .  the  £ng* 
lish,  who  were  accustomed  to  deal  to  a  small  extent 
In  piece-goods,  havo  in  a  great  measure  diaeontimied 
this  traflk.     Tlie  commerce  of  this  city  and  district 
is  almost  entirely  engrossed  by  the  Chinese^  who 
bring  annually  from  Amou  four  or  five  junks,  of 
about  500  tons  burden.      As  the  neighbourhood 
abounda  in  excellent  timber,  they  frequently  build 
their  junks  here,  and  carry  them  away  loaded  with 
the  commodities  of  the  country. 
Xastera  On  the  eastern  ooast  of  Borneo,  Mangedavaand 

Pappid  are  populous,  fertile^  and  well  watered  dis* 
tricts.  Malloodoo  possesses  these  advantages  in  a 
still  superioi^  degree,  and  grows  also  a  large  quanti* 
tjT  of  rattans.  Tiroon  produces  sago  in  abundance, 
and  birds*  nests  more  copiously  than  any  other-  part 
of  the  eastern  Archipelago.  None  of  these  states,, 
however,  are  much  frequented  by,  or  known  to,  £u<* 
ropeans. 

The  chief  state  on  the  eastern  coast  is  Passir,  si« 
tuate  about  fifty  miles  up^  a  river  of  the  same  name* 
This  district  is  very  low  and  flat;  and,  were  it  not 
oooled  by  the  sea  biseeses,  would  bo  intsnaely  hot* 
Being  marshy  and  filled  with  woods,  it  is  extremely 
unhealthy*    The  town  is  jsaid  not  to  contah^  above 
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500  wooden  houses,  which  are  built  along  the  river.    Borneo. 
The  Sultan  has  a  palace  and  wooden  fort,  idong  the'         ~ 
northern  bank.    The  people  of  Passir.  have  an  ex- 
tremely  bad  reputation  as  to  their  conduct  in  iper- 
oantile  transactions.     They  use  false  weights  and 

measures, — manufacture  counterfeit  articles, and 

embrace,  in  short,  every  opportum'ty  cmT  cheating 
that  offers.  The  English  East  India  Company  made 
an  attempt,  in  177S>  to  establish  a  factory  here,  but 
it  did  not  succeed. 

Banjar  Massin  is  the  principal  state  on  the  south*  ^onthem 
em  coast  of  Borneo ;  like  the  others,  it  owes  its  pro*  ^^**^ 
sperity  to  a  large  river,  on  the  banks  of  which  it  is 
situate.  This  river  is  five  or  six  &thoms  deep; 
but,  unfortunately^  the  bar  does  not  allow  above 
12  or  18  fSeet  of  water,,  and  requirea  the  aid  of  the 
tide  to  produce  even  that  depth. .  Ships^  howeveri 
may  anchor  in  the  port  of  Tombangou  or  Tombor* 
nio,  near  the  mouth  of  the  river,  where  they  are  well 
si^pUed  with  water  and  provisions*  Banjar  Massin, 
in  1780,  was  estimated  to  contain  a  popuhrtion  of 
8500  Mahommedans,  chiefly  Javanese,  with  a  con- 
siderable proportion  of  Bugis,  Macassars,  and  Ma- 
lays. The  Chinese  are  also  pretty  numerous.  The 
Sultan  resides  at  Martapura,  about  three  days*  jour* 
ney  up  the  river,  to  which  he  is  attached,  bv  the 
circumstance  of  its  being  an  uncommonly  fine  hunt« 
ing  station* 

The  district  of  Ban^r  produces  gold^and  dia^ 
monds,  both  of  superior  quality  to  those  found  in ' 
other  parts  of  the  Island*  Pepper  is  so  abundant, 
that,  in  a  commercial  view,  it  nuty  be  considered  aa 
the  staple  commodity.  The  iron  is  very  excellent, 
and  peculiarly  fit  for  steel;  though  Dr  Leyden  as* 
sorts,  that  the  inhabitants  do  not,  themselves,  un« 
derslaod  the  ar|  of  manufacturing  it. 

In  1700,  the  English  East  India  Company  formed 
a  setlksment  at  Banjar  Massm.  A  rage  thc»  pre- 
vailed for  multiplying  establishments,  and  the  pre- 
sent one  was  soon  90  fiur  extended,  as  to  equal  that 
of  Calcttttai.  But  the  expectations  of  extensive  trade, 
which  prompted  to  such  an  enlargement,  were,  in  a 
great  measure,  illusory ;  a  thousand  tons  of  pepper 
being  the  most  valuable  article  drawn  from  we  set- 
tlement. Before,  however,  the  Company  could  be 
fully  aware  of  its  unproductive  nature^  this  settlement 
was  brought  to  a  premature  end.  An  attack  was  made 
by  the  natives  on  so  great  a  scale,  and  with  such  fury, 
that,  though  repulsed,  it  seemed  to  leave  no  choice, 
hut  the  immediate  evacuation  of  the  factory,  without 
even  removing  the  stores.  The  damage  sustained  on 
the  occasion  is  estimated  at  50,000  dollars. 

Succadana,  or,  as  Dr  Leyden  calls  it,  Sacadina,  Western 
was  anciently  the  most  powerful  state  on  the  western  Coast, 
coast  of  Borneo.  The  Dutch  began  to  trade  there 
in  1604,  but  they  soon  after  attached  themselves,  in 
preference,  to.  Sambaa.  In  1623,  they  abandorod 
theur  fiictory  at  Succadana.  In  1786,  they  united 
with  the  Sultan  of  Pontiana  in  an  expedition  against 
this  place,  which  they  took  and  entnrely  deatmred. 
Itappears  to  have  been  since  rebuilt,  but  is  eotnreiy 
in  the  hands  of  the  Malays,  and  scarcely  ever  vi^ted 
by  £usopeans. 

Pontiana  is  a  state  of  very  reoent  origm,  but  it 
noK  exceeds,  in  wealth  and  power,  all  otbess  mom 
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Reriieo.  the  western  coast  of  Borneo.  This  distinction  it 
owes  to  the  wisdom  of  the  Arab  Prince  by  whom  it 
was  founded.  He  renounced,  from  the  first,  the 
pernicious  policy,  almost  universal  in  these  petty 
states,  of  embarking  in  trade,  and  monopolizing  its 
principal  articles.  He  confined  himself  to  his  pro- 
per functions,  of  dispensing  justice,  and  securing 
protection  to  all,  of  whatever  country  or  religion, 
who  resorted  to  his  dominions.  Under  this  saltrtary 
policy,  Pontiana  soon  rose  to  be  the  greatest  em* 
porium  in  those  seas.  It  is  situate  on  a  large  river, 
called,  formerly,  Laua,  and  the  country  behind  pro- 
duces diamonds  the  most  abundantly  of  any  district 
in  Borneo.  The  Dutch  established  a  factory  here 
in  1776,  and  maintained  ever  after  a  good  under- 
standing with  the  Sultan.  In  1813,  after  the  Bri- 
tish force  had  taken  possession  of  Batavia,  that  Prince, 
dreading  an  attack  from  Sambas,  solicited  the  pro^ 
tection  of  a  British  garrison,  which  was  immediately 
sent;  and  he  afterwards  assisted  our  troops  in  the 
reduction  of  Sambas. 

Momparwa,  situate  a  little  to  the  north  of  Pon- 
tiana, is  the  best  market  for  opium  upon  this  coast. 
The  city  lies  19  miles  up  the  river ;  the  entrance 
of  which  is  obstructed  by  a  bar,  and  by  several 
small  Islands.  This  is  probably  the  same  district 
'^^ed  Mattan  by  Dr  Leyden,  who  says,  that  the 
King  possesses  Uie  finest  diamond  in  the  world,  for 
which  a  high  price  was  ofRsred  by  the  Dutch,  which 
*  be  refused  to  accept. 

Sambas  is  situate  about  30  miles  up  the  river  of 
the  same  name.  Like  most  other  towns  in  Borneo, 
it  is  built  of  timber  and  bamboos,  and  raised  by  stakes 
above  the  swampy  foundation.  Sambas  has  been 
always  a  powerful  state,  but  for  sometime  past,  has 
devoted  itself  so  entirely  to  piracy,  as  to  render  its 
existence  scarcely  compatible  wiui  that  of  its  civi- 
lized neighbours.  Upon  this  principle,  the  British, 
in  1812,  undertook  an  expedition  against  it;  but 
they  were  repulsed  with  great  loss  in  the  Attack,  and 
suffered  still  more  from  tlie  malignant  influence  of 
the  climate,  in  the  following  year,  however,  a  new 
expedition  was  undertaken  under  Colonel  Watson, 
who,  on  the  3d  of  July,  carried  thf^  fort  by  storm, 
and  obliged  the  Rajah  to  retire  into  the  interior  of 
his  dommions.  We  presume,  however,  that  both 
Sambas  and  Pontiana  have  been  evacuated  by  the 
Britisli  troops,  in  consequence  of  the  recent  treaty 
with  Holland. 

On  a  general  view  of  the  state  of  culture  and  ci- 
vilisation in  Borneo,  Mr  Hamilton  estimates  the  po- 
pulation at  3,000,000,  which  we  should  suppose  to 
be  rather  above  than  under  the  truth.  The  mterior 
is  entirely  occupied  by  a  native  race,  called  various- 
ly, according  to  the  parts  of  the  Island  which  they 
inhabit,  Dayak,  Idaan,  and  Tiroon.  Those  which 
subsist  by  fishing,  are  commonly  called  Biajoos. 
The  appellalions  of  Horaforas  and  Maroots,  have 
also  been  applied  to  these  races.  The  whole  may  be 
considered  as  one,  almost  savase,  and  nearly  similar 
to  that  which  occupies  the  mterior  of  Sumatra. 
.  Some,  indeed,  cultivate  the  ground,*-i-some  display 
eonsiderable  industry  in  fishing, — and  a  few  employ 
themselves  in  collecting  gold ;  but  their  institutions, 
IB  general;  indicate  the  rery  rudest  state  of  humoa 
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society.  It  has  been  strongly  reported,  that'  they  t^onm. 
devour  the  flesh  of  their  enemies ;  an  assertion  not 
noticed  by  Dr  Leyden,  and  which  has,  in  many  in- 
stances, been  tnade  without  foundation.  All  ac- 
counts agree,  however,  as  to  the  existence  of  ano- 
ther truly  savage  custom,  by  which  every  man  is  de- 
barred from  the  privilege  of  matrimony,  till  he  has^ 
with  hk  own  hand,  cut  off  the  head  of  an  enemy. 
Those,  therefore,  who  are  desirous  of  entering  into 
that  state,  form  themselves  into  what  Dr  Leyden 
calls  head-hunting  expeditions.  They  make  an  in- 
road into  the  territories  of  a  neighbouring  tribe,  and 
if  their  strength  appears  sufficient,  endeavour  to 
effect  their  object  by  force ;  if  otherwise,  they  conceal 
themselves  behind  thickets,  till  an  unfortunate  indi- 
vidual passes,  whom  they  can  make  their  prey. 
Some  are  also  said  to  immolate  human  victims  on  the 
altars  of  their  divinities. 

The  inhabitants  of  the  towns  along  the  coast 
consist  chiefly  of  that  race  so  universally  di£Fused 
through  the  Indian  Islands,  under  the  name  of  Ma^ 
lays.  This  name,  to  an  European  ear,  has  usually 
suggested  every  extreme  of  perfidy  and  atrocity.  We 
have  perused,  however,  a  very  difierent  estimate  of 
their  character,  fprmed  by  an  intelligent  gentleman, 
who  spent  several  years  in  this  part  of  India,  fie  de» 
scribes. them  as  honest,  frank,  simple,  and  even  gen- 
tle in  their  manners,  decidedly  superior,  in  a  moral 
view,  to  the  degenerate  Hindoos.  The  sanguinary 
deeds,  which  have  exposed  them  to  so  much  re» 
proach,  he  ascribes  to  a  proud  and  almost  chivalrous 
sense  of  honour,  which  makes  them  regard  blows, 
or  any  siftiilar  personal  insult,  as  an  office  only 
to  be  expiated  by  blood.  The  coarse  and  unfeel- 
ing treatment  which  thi^y  often  experience  from 
Dutch  and  Chinese  masters,  drives  Uiem  to  these 
dreadful  extremities.  Piracy,  however,  is  a  vice 
of  which  this  race  cannot  be  acquitted ;  and  the 
western  coast  of  Borneo,  situate  on  the  great  naval 
route  to  China,  may  be  viewed  as  the  grand  field 
for  its  exercise*  To  a  poor  and  hardy  race,  who  see 
half  the  wealth  of  Asia  passing  along  their  shores, 
the  temptation  is  almost  irresistible.  Like  the  Arabs, 
they  have  formed  for  themselves  a  code  of  morality, 
in  which  plunder  is  expunged  from  the  list  of  vices. 
Yet,  though  individually  brave,  tliey  possess  no  skill 
or  discipline,  which  could  render  them  formidable  to 
lin  European  crew.  The  cowardice  of  the  Lascars, 
by  whom  Indian  trading  vessels  are  usually  navigat- 
ed, is  the  only  circumstance  which  has  made  our 
trade  vufier  so  severely  from  their  ravages. 

Next  to  the  two  classes  above  enumerated,  the 
most  numerous  are  the  Chinese.  I'hese,  by  the 
gentleman  above  alluded  to,  are  considered  as  the 
most  valuable  subjects  whom  an  uncivilized  state  can 
receive  into  its  bosom.  The  difficulty  of  finding 
stibsislence  in  their  own  country,  has  led  them  to 
emigrate  in  vast  numbers  into  Borneo.  Nothing, 
perhaps,  except  the  law  which  prohibits  females 
from  leaving  the  empire,  could  have  prevented  this 
almost  unoccupied  Islaiul  from  being  entirely  filled 
with  a  Chinese  population.  Frokn  this  circumatancey 
however^  the  colonists  are  composed  entirely  of  men 
in  the  .vigour  of  lifci  and  of  the  most  enterprising 
and  induitrious  character.    Their  chief  settlement 
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BonM    ^  at  Sambaa,  on  the  western' coast,  where  the  nam- 
H        bers  cannot  be  estimated  at  less  than  30,000,  com- 

lltoinis!"  posing  a  sort  of  independent  state.     Their  almost 
sole  occupation   is   that  of  extracting   the    gold, 
which  abounds  upon  this  coast.      It  is  found  in 
alluvial   soil,   and  is   purified'  by  the   simple  pro- 
'  cess  of  passing  a  stream  of  water  dver  the  ore. 
The  processes  employed  for  this  purpose  are  daily 
improving,  and  it  is  conceived  that  the  produce  here 
and  at  oSier  quarters,  will  be  sufficient  to  remove 
all  future  apprehensions  of  the  East  proving  a  drain 
upon  the  gold  of  Europe* 
^dltterce«     The  Commerce  of  Borneo,  though  not  equal  to  its 
extent  and  natural  capacities,  is  by  no  means  incon- 
siderable*   Gold  is  its  principid  export.    Mr  Milbum 
estimates  the  annual  quantity  exported  at  200  peculs, 
or  se6,000  lbs.  avoirdupois,  which  would  coin  into  up- 
wards of  900,000  guineas.    Like  some  other  commo- 
dities, it  is  divided,  by  a  grotesque  scale,  into  three 
kinds,  aalled  the  head,  the  belly,  and  the  feet;  the  first 
being  the  best,  and  the  two  others  gradually  dimi- 
nishing in  value.     Camphire  is  exported  to  the  ex- 
tent of  30  peculs  ($990  lbs.),  all  to  China,  where  it  is 
more  esteemed  than  that  of  Sumatra.     The  singular 
Chinese  luxuries  of  beet^  de  mer^  or  sea  slug,  and 
edible  birds*  nestSf  are  found  in  Borneo,  as  over  all 
the  Indiah  archipelago.     Pepper  to  a  considerable 
amount,  canes  and  rattans  of  various  descripcions, 
sago,  and  a  little  tin,  complete  the  list  of  exports. 
The  chief  import  is  opium  to  a  very  great  extent, 
with  piece-goods,  hard* ware,  coarse  cutlery,  armSf 
and  toys.    By  far  the  greater  proportion  of  the  trade 
is  in  the  hands  of  the  Chmese. 

Ley(ien*s  Description  of  Borneo^  in  the  Asiatic 
Journal ;  Hamilton's  Gazetteer ;  Milbum's  Oriental 
Commerces  MS.  of  a  Gentleman  long  resident  ih 
India.  (b.) 

BORROMEAN  ISLANDS.    Not  far  from  the 
south-east  termination  of  the  Alps,  there  is  a  lake  call- 
ed Lago  di  Locarno,  or  Lago  Maggiore,  extending 
above  fifty  miles  in  length,  by  five  or  six  in  breadth. 
It  contains  several  islands,  among  which  are,  the 
Isola  Bella  and  Isola  Madre,  situate  in  a  large  bay 
towards  the  west,   and   desigpiied    the  Borromean 
Islands.    Towards  Switzerland,  the  lake  terminates 
m  a  canal,  which  is  of  much  utility  for  commercial 
purposes  ;  and  near  Cesti,  which  is  ten  leagues  from 
the  city  of  Milan,  it  discharges  itself  into  the  river 
Ticino,  with  a  current  rapid  and  dangerous  to  the 
navigation  of  small  vessels.    The  Borromean  Islands 
He  sZboijit  fifteen  miles  distant  by  water  from  Cesti, 
and  the  passage  to  them  displays  a  succession  of 
curious  and  interesting  objects,  some  of  which  are 
connected  with  their  own  history.      Among .  these 
may  be  named  a  colossal  bronze  statue  of  Sao  Carlo 
Borromeo,  above  the  small  town  and  port  of  Arena, 
which  is  sixty  feet  in  height,  and  stands  on  a  pedes-, 
tal  of  proportional  dimensions.    This  gigantic  image 
was  cast  at  Milan,  and  brought  hither  in  pieces. 
The  Borromean  Islands  are  of  inconsiderable  size, 
but  the  artificial  decoration  they  have  received,  has 
been  the  admiration  of  spectators  since  the  middle 
ef  the  seventeenth  century,  when  both  were  barren 
and  unprofitable  rocks.     About  this  time  Vitaliano, 
Count  Borromeoi  a  nobleman  of  illustrious  descent. 
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and  Master-General  of  the  Ordnance  to  the  King  f^drromean 
of  Spain,  resolving  on  their  embellishment,  directed  ^  ^'"^ 
that  they  should  be  covered  with  earth  from  the 
neighbouring  banks  of  the  lake.  His  injunctions 
were  fulfilled,and,at  an  immense  expence,  the  Islands 
were  converted  into  two  gardens.  Isola  Madre  ap- 
pears in  ten  successive  terraces,  rising  one  hun- 
dred and  thiHy  feet  above  the  level  of  the  water, 
each  regularly  decreasing  in  size  from  the  base  to 
the  summit,  which  is  an  oblong  surface,  seventy  feet 
by  forty  in  extent,  paved  and  surrounded  by  a  ba- 
lustrade. The  whole  are  environed  by  gigantic 
marble  statues  of  gods,  goddesses,  and  horses,  or 
other  figures ;  and  the  walls  are  clothed  witlf  the 
finest  fruit  trees  and  evergreens,  many  of  which  be- 
long to  the  southern  climates.  There  is,  besides,  a 
magnificent  palace  towards  the  west  end  of  the  Island, 
close  to  the  liake,  which  almost  washes  its  walls.  It 
is  built  on  arches,  iiriiich  are  formed  into  grottos, 
with  a  floor  of  Mosaic,  representing  various  objects, 
and  decorated  also  with  shell-work  and  marble.  The 
palace  itself,  contains  a  profusion  of  marbles  and 
paiptings,  and  some  flower-pieces,  executed  oa 
marble,  have  been  particularly  admired ;  as  also  busts 
and  statues.  At  the  angles  of  the  garden,  which 
has  a  southern  exposure,  there  are  two  round  towers 
with  lofty  chambers  adorned  with  red  and  white 
marble ;  and  in  the  vicinity  are  groves  of  laurels, 
orange-trees,  lofly  cypresses,  and  other  odoriferous 
plants,  rendering  it  a  delightful  retreat.  But  much 
of  the  embellishment  is  lost  by  the  immediate  neigh- 
bourhood of  a  miserable  hamlet. 

Isola  Madre,  which  is  the  larger  of  the  Islands,  is 
between  one  and  two  miles  from  Isola  Bella ;  it  con- 
sista  of  a  superstructure  of  seven  terraces,  apparently 
lower,  but  not  less  beautiful  than  the  other.  Howevery 
it  is  of  equal  height  in  reality  {  the  base  being  a  per* 
pendicular  rock,  rising  considerably  out  of  the  wa- 
ter, and  on   that  account  not  having  required  so 
much  covering.     Here  also  there  is  a  palace  em- 
bellished with  paintings  and  difierent  ornaments; 
and  in  the  gardens  are  groves  of  citrons,  cedar,  and 
orange-trees,  besides  a  summer-house  dose  to  the 
lake.  But  all  the  decorations,  as  before,  are  necessa- 
rily on  a  limited  scale  from  the  size  of  the  Island ; 
and  It  excites  the  wonder  of  the  spectator,  that  in 
a  space  so  restricted,  so  much  has  been  done.  Phea- 
sants were  formerly  bred  in  this  Island,  as  tliey  were 
deterred  by  the  vicinity  of  the  water  on  all  hands 
from  attempting  to  escape.     There  were  some  hy- 
draulic exhibitions  in  Isola  Bella,  and  large  cistema 
or  reservoirs  to  preserve  them  in  action.     When  any 
foreign  Prince  visited  these  Islands  in  the  night,  or 
resided  upon  them,  they  were  illuminated  with  va- 
rious coloured  lights.  <  Their  decorations  were  not 
only  completed  at  an' enormous  expence,  but  to  keep 
them  in  the  same  state  since  l67i>  about  which  time' 
they  seem  to  have  been  finished,  the  charge  has 
proved  equally  great.    They  are  frequently  called  the 
'^  Enchanted  Islands."    Keysler,  a  learned  traveller, 
says,  "  these  two  Islands  can  be  compared  to  nothing 
more  properly  than  two  pjrramids  of  sweetmeats, 
ornamented  with  green  festoons  and  flowers.**  '  And 
a  later  tourist,  Coxe,  who  borrows  largely  from  him, 
in  speaking  of  the  Isola  Bella,  observes,  <*  if  anythmg 
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Bof iMMM  justly  gW^  ^hM  Uttid  tk^  BppeBtfiim  of  ettckanledt 
P^^  it  18  the  prospect  from  the  terrace.  The  gradual  di« 
iia«!L«.il  minutton  of  the  mountains,  from  the  regions  of  eter- 
nal snow  to  the  rich  pkun  ;  the  sinucMity  of  the  lake ; 
its  varied  banks ;  the  bay.  of  Marzozzo,  bounded  by 
vast  hills ;  the  neighbouring  borough  of  Paianza,  and 
more  distant  view  of  Laveno,  the  numerous  vilhiges, 
the  Isola  Madre,  and  another  Island  sprinkled  with 
fishermen's  huts,  form  a  delightful  assemblage." 

These  Islands,  after  passing  from  the  (amily  of 
BorromeOy  appear  to  have  come  into  possession  of 
the  Emperor  of  Germany.  ,  More  recently,  both  of 
them,  together  with  the  western  coast  of  the  bailliage 
of  Locarno,  are  said  to  have  been  ceded  by  the 
Empress  Maria  Theresa  to  the  King  of  Sardinia,  in 
consideration  of  the  assistance  she  had  derived  from 
him.  The  whole  lake  is  environed  by  hills,  covered 
with  vineyards,  and  interspersed  with  summer-houses; 
l^eautiful  rows  of  trees  traverse  its  banks,  and  the 
scene  is  still  farther  embelliahed  by  cascades  falling 
from  the  mountains.  (s.) 

BOSWELL  (Jambs,  Esq.  of  Audiinleck,  in  the 
oounty  of  Ayr),  whose  life  of  Dr  Samuel  Johnsoa 
entitles  him  to  a  place  among  tliose  who  have  con- 
tributed to  the  great  stock  of  intellectual  wealth,  was 
*  the  eldest  son  of  Alexander  Boswdl  (styled  Lord 
Auchinleck),  one  of  the  Judges  of  the  Supreme 
Courts  of  Session  and  Justiciary  in  Scotland.  He 
was  Jborn  in  the  year  1740;  and,  having  received 
the  rudiments  of  his  education,  partly  in  bis  father's 
house,  and  partly  at  Mr  Munddl's  school  in  Edin- 
burgh, successively  prosecuted  his  studies  at  the  Unt-. 
varsities  of  that  city  and  «£  Glasgow.  He  was  des- 
tined by  his  lather  for  the  Scottish  bar;  «  pursuit 
with  which  his  own  iodioations^did  not  much  accord* 
and  in  place  of  which,  he  would  gladly  have  substi- 
tuted c»e  of  greater  activity  ana  enterprise.  His 
&ther'«  wishes*  however,  and  his  own  sense  of  filial 
duty,  prevailed ;  and,  as  the  study  of  Civil  Law,  at 
one  of  the  foreign  Univevsities,  was  then  included  in 
the  most  liberal  plan  of  education  for  a  Scottish  Ad- 
vocate* it  was  deteemined  that  Mr  Boswell  should 
repair,  for  that  purpose,  to  Utrecht ;  with  a  permis- 
eioB,  before  his  vetum,  to  make  the  tour  of  Eu- 
rope. 

Already,  however^  those  liosts  of  character  might 
be  jobse^viad,  whidi^gaive  the  pecidiar  direction  to  his 
afterlife.  He  was/veryearly,amhitious<oflMing  admit- 
ted into  the  society  and  friendship  of  men-  distinguish- 
ed by  talent  and  public  estaaaatioa,  more  'especially 
those  of  eminenee  in  the  literary  world;  and  his  natural 
itfbani^,  as  weU  as  gaiety  of  disposition,  rendered  it 
no  difficult  matter  to  gratify  his  pr<^B8ity.  While 
at  the  University  of  Glasgow,  -he  had  focmed  a  par* 
tacular  intimacy  with  Mr  Temple,  the  friend  of  Gray, 
afterwards  Vicar  ui  St  Gluvias  in  Cornwall ;  and  he 
was  known  to  many  of- the  conspicuous  oharacters  at 
that  time  in  Scotland,  among  others.  Lord  Kames, 
Lord  Hailes,  Dr  Robertson,  and  Dr  Beattie.  But 
the  most  remarkable  acquisition  which  he  made  of 
Uiis  kmd  was  his  acquamtance  with  Dr  Johnson, 
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the  principal  era  in  his  own  life,  and  the  means  of  ^^^^^ 

adding  not  a  little  to  the  fame  of  the  philosopher. 

Mr  'Boswell  had  visited  lAmdon,  for  the  first  time, 
in  1760,  when  he  aecidentaUy  became  acquainted 
with  Derrick,  ailerwftrds  King  Derrick,  as  the  Mas- 
t^  of  Ceremonies  at  Bath  was  then  fimtaaticalfy 
titled ;  and  by  him  was  initiated  into  the  arcana  of 
London  life.  In  1763  he  proceeded  to  Utrecht. 
Having  passed  a  year  at  that  university,  he  travelled 
into  German]^  and  Switzerland,  was  entertained  by 
Voltaire  at  his  castle  of  Femey,  and  conversed  with 
Rousseau  in  the  solitudes  of  Neufchatel.  He  con- 
tinued his  route  to  Italy;  but,  led  by  his  natural  en- 
thusiasm, forsook  the  common  roacJs  of  travei,  and 
passed  over  to  Corsica,  which,  after  a  contest  of 
more  than  thirty  years,  was  still  struggling  for  inde- 
pendence  with  the  republic  of  Genoa.  He  thus  de- 
scribes his  feelings  while  he  ^iproacfaed  the  island  s 
*'  As  long  as  I  can  remember  Imything,  I  had  lieaid 
of  the  nudeeontents  of  Cornea;  it  was  a  cturious 
thought,  that  I  was  just  going  to  see  them."  fioos- 
aeau  had  given  him  a  letter  of  inlrodoction  to  the 
romantic  Paoli^  and  his  tide  was  suddenly  at  the  full. 
In  the  small  court  of  this  simple  but  dignified  Chief- 
tain, he  found  everything  to  gratify  his  taste  for 
the  virtuous  and  sublime  in  natural  character.  He 
became  a  favourite*  too,  in  his  turn ;  was  caressed  by 
the  ishmders,  admitted  at  all  times  to  the  aodety  of 
their  leader,  and  not  only  witnessed  the  movements 
of  their  political  machinery,  but  appeared  to  be  him- 
self an  actor  in  the  scene.  Of  his  visit  to  this  island, 
he  published  a  narrative  on  his  return  to  Scotland, 
entitled,  An  Account  of  Corsica^  with  Memoirs  o/* 
General  Paafuale  de  Paolif  printed  at  Glasgow  ui 
1768.  This  book  was  translated  into  the  Dutch, 
German,  French,  and  Italian  languages.  He  Vke^ 
wise  printed,  in  the  following  year,  a  collection  o£ 
Brkiih  Essays  injawmr  of  the  Brave  Corsioams  ;  and 
made  such  attempts  as  he  could  to  interest  the  Bri- 
tish Government  in  fienrour  of  that  people,  before  they 
were  Anally  crushed  by  the  pressure  of  the  French 
arms.  His  acquaintance  and  friendship  with  Gene* 
cal  Padi  were  afterwards  renewed  in  London,  when 
that  chief,  having  eacaped  with  difficulty  from  his 
native  vde,  found  an  asylum  in  the  British  dcMni- 
nions. 

fWnn  Corsica  Mr  Boswell  repured  to  Fftris;  and, 
returning  to  Scotland  in  1766,  was  admitted  to  the 
bar.  Soon  afler  he  publkhed  a  pamphlet,  under 
the  title  of  Essence  of  the  Douglas  Cause ;  written 
while  that  great  suit  was  dqwnung  in  the  Court  of 
Session,  with  a  view  to  excite  the  public  interest  in 
fovour  ef  Mr  Douglas.  In  1769  be  was  married  to 
Miss  Montgomery,  daughter  of  Di^id  Montgomeiy, 
Esq* ;  an  accompli^ed  fady,  in  whose  society  lie  en* 
joyed  every  domestic  happiness.  * 

In  the  year  1778  Mr  Boswell  was  admitted  into 
the  Literary  Club,  which  then  met  at  the  Turk's 
Head  m  Gerard  Street,  Soho,  and  of  which  Dr 
Johnson  had  been  an  original  member.    Hete  he 


•  He  htd  a  fiunily  by  her  of  two  sona  and  throe  daughten.    Mrs  Boswell  died  in  1790. 
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BmwcH.  had thetdearare  of  astocuitiDg,  among  tdien,  wkh. 
Barice,  GoMfimttii,  ReyDoidsy  aad  Garrick. 

Dr  Johnson  had  lone  projected  a  tour  to  the  He« 
hrides ;  and  Mr  BoaweU  at  fast  preTailed  upon  hiai| 
in  the  course  Y>f  Hiis  year,  177S,  te  put  the  plan  in 
execution,  and  became  the  companion  of  his  journey 
from  Edinhnrgh.  During  this  excursion,  they  saw 
whatererwas  most  remarkable  in  the  Western  High- 
lands and  Ues ;  and  here  Mr  Boswell  was  again  at 
large  in  his  natural  element.  Conscious  of  the  ad- 
rantages  which  he  enjoyed,  and  aware  of  their  value, 
be  improTed  every  opportunity  of  knowledge  and  re* 
marie,  and  has  preserved  a  faithful  record  of  alL  His 
feelii^  were  like  those  which  Dante  ascribes  to  the 
pilgrim,  who,  having  paid  his  vows» 

«  Long  gaiet  on  the  holy  fiine,  and  thinks 
How  Iw  ihaU  paint  it  when  be  reuchci  home.*' 

Bodi  travellers  gave  the  world  an  account  of  this 
tour.  Mr  Boswell's  Journal  was  published  in  1785« 
In  the  coune  of  this  work,  he  has  given  a  simple 
and  very  interesting  narrative  of  some  minute  cir- 
cimistances  attending  the  escape  of  Prinee  Charles 
Edward  after  the  battle  of  Culloden,  collected  from 
the  information  of  persons  on  the  spot,  and  privy 
to  his  concealment;  particularly  from  the  cele- 
brated Flofa  Macdonald,  whom  they  visited  at 
Kingsbwrgh,  in  Sky,  and  from  Malcolm  Madeod, 
who  Had  been  the  ikithful  and  intelligent  companion 
of  the  Wanderer*8  flight. 

Lord  Auchinleck  died  in  1782  ;  and,  a  few  years 
after  fl7S6),  Mr  Boswell,  giving  up  his  law  pursuits 
at  Edmbtirgh,  removed  with  his  &mily  to  London, 
towards  winch,  as  a  great  emporium  of  literature 
and  theatpe  of  varied  life,  his  inclinations  had  always 
tended.  He  had  recently  before  been  called  to  the 
Enriish  bar.  He  did  not,  however,  prosecute  the 
prmsticm,  but  gave  himself  up  to  his  natural  bent 
for  aociely  and  letters.  After  Dr  Johnson's  death, 
in  1784»  he  was  occupied  lor  several  years  in  collect- 
ing und  arranging,  with  indefatigable  diligence,  the 
materials  for  a  narrsitivey  which  he  had  long  project- 
ed, of  that  eminent  man's  life.* 

Besides  the  works  vriiich  have  been  already  men- 
tioned, he  was  the  author  of  two  Letters  addressed 
to  the  People  of 'Scotland';  being  his  only  productions 
of  a  political  character.  In  the  first  of  these,  which 
was  published  in  1784»  he  appeared  as  an  advocate 
for  the  new  admimstratioD,  then  recently  formed. 
The  second  Letter,  written  in  17^5,  was  a  strenuous 
appeal  c^ainst  a  measure  brought  forward  under  the 
sanction  of  the  same  mimstry,  for  effiectiag  a  reform 
in  the  Court  of  Session  in  Scotland,  by  reducing  the 
number  of  dte  Judges. 

Mr  BesweU  'died  <m  the  I9th  June  179^*  In  his 
private  character,  he  was  loved  by  his  friends,  as 
well  as  a  favonrite  in  the  circles  of  social  life;  and, 
if  his  attachments  were  o^en  suddenly  formed,  they 
were  not  less  durable  on  this  account.    Whatever 
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hehas  written  is  fitiKMnnable  to  virtue;  and,  during  a   BomeU. 
eoinse  of  living  which  naturally  dissipates  the  mind«     ~    ~ 
his  moral  principles  remained  entire,  and  his  religi- 
ous faith  undiaken*     ''  Few  men,"  says  his  friend 
Sir  William  Forbes,  in  a  Letter  published  in  hiBLife 
of  Dr  BeaUie,  '*  possessed  a  stronger  sense  of  pieW, 
or  more  fervent  devotion— perhaps  not  always  sum- 
cient  to  regulate  his  imagination,  or  direct  his  con- 
duct, yet  still  genuine,  and  founded  both  in  his  un- 
derstanding and  his  heart."     His  talents  would  pro- 
bably have  been  rated  higher,  if  they  had  not  been 
obscured  by  certain  eccentricities  of  character.    Yet 
his  writings  bear  sufficient  testimony  to  his  natural 
abilities,  and  to  the  delicacy  as  well  as  aptness  of  his 
intellectual  touch.    He  has  described  himself  as  be- 
ing of  a  temperament  inclined  to  melancholy ;  but 
in  society  he  was  remarkable  for  tlie  gaiety  of  his 
disposition,  and  his  life  was  full  of  activity  and  stir. 
To  be  distinguished  was  his  ruling  passion,  and  he 
indulged  it  freely.   He  sought  those  whom  the  world, 
on  whatever  account,  held  in  honour ;  and  was  de- 
sirous of  being  known  as  one  with  whom  they  assort- 
ed, and  who  possessed  their  friendship.    He  was 
fend  of  his  pedigree  and  family  connections,  and  he 
aspired  after  literary  fame.     While  some  of  these 
propensities  have  been  common  to  the  great  and 
good  in  every  age,  others,  it  must  be  confessed,  are 
more  frequently  harboured  than  avowed.    Mr  Bos- 
well adopted  the  lifter  and  more  unusual  course,  f 
He  feirly  owned  his  passicm,  and,  if  not  thus  secured 
from  attack,  had  all  those  advantages,  at  least,  which 
are  gained  by  meeting  an  enemy  in  the  field.    But» 
in  reality,  he  has  dealt  so  openly,  and  with  such  can- 
dour, on  every  occasion  which  touches  himself  as 
well  as  others,  that  he  wins  not  only  our  forgiveness 
but  our  affection,  and  maintains,  by  ingenuousness 
and  complete  truth  of  character,  a  kind  of  superiori- 
ty over  any  person  who  should  feel  desiroiis  of  as- 
sailing him.    Nor  was  evidence  of  a  substantial  sort 
wanting  to  show  the  iod»endeace  of.  his  mind.  For, 
however  attached  to  inoividuals  of  extensive  influ- 
ence, and  however  ambitious  of  exalted  patronage, 
he  was  neither  an  instrument  of  party,  nor  a  server 
of  the  time.    What  he  gave  in  attention,  he  received 
back  in  kindness ;  and,  while  he  associated  with  the 
learned  and  the  philosophical,  he  contributed  his 
share  to  the  general  stock  of  enjoyment.    Of  Dr 
Johnson's  sincere  attachment  to  him,  there  are  many 
and  unequivocal  proc^  in  their  correspondence. 

But  it  is  net  on  account  of  his  private  character, 
or  of  a  certain  domestic  celebrity  which  he  enjoyed 
dmring  his  life,  that  he  is  to  be  distinguished  in  a 
work  of  this  kind.  We  commemorate  him  as  an  au- 
thor, and  particularly  as  a  writer  of  Biography.  Hjere 
he  is  almost  an  inventor ;  he  has,  at  least,  carried  this 
species  of  composition  to  a  degree  of  accuracy  and 
detail,  formerly  unattempted.  Other  writers,  as 
the  Ahbi  de  Sade,  in  his  Memoirs  of  Petrarch^ 
and  Mason,  in  his  Ltfe  ofGray^  had  conducted  the 
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Boswell.  course  of  their  narratives  partly  by  means  of  originmi 
'  letters.  But  Mr  Boswell  has,  more  than  any  pre- 
•  ceding  Biographer,  made  use  of  all  the  varied  means 
by  which  such  a  history  admits  of  being  dramatized. 
'He  paints  the  whole  man,  presents  the  incidents  of 
his  life  in  their  actual  order  of  succession,  and  pre- 
serves him  as  it  were  entire  ;  fulfilling  in  the  history 
of  the  moral,  what  Bacon  has  assigned  to  Philosophy 
as 'her  genuine  work  'in  that  of  the  natural,  world, 
faithfully  to  return  its  accents  and  reflect  ite  image, 
neither  to  add  any  thing  of  her  own,  but  iterate  only 
and  repeat. 

The  plan*of  keeping  a  Miscellaneous  Journal  had 
been  recommended -to  him  by  Dr  Johnson,  on  their 
first  acquaintance ;  and  he  appears  very  early  to 
have*  followed  it,  so  far  as  writing  down  what  was  re- 
markable in  the  conversation  of  those  whom  he  ad- 
mired.  From  bis  frequent  allusions  to  the  discourses 
of  Selden,  commonly  called  his  TMe  Talk,  as  pre- 
served bv  Lilward,  it  is  probable  that  he  had  the  ex- 
ample of  that  work  in  his  view ;  and  by  long  use  he 
acquired  a  great  facility  in  this  process.     Of  his  first 
publication,;  containing  an  account  of  Corsica,  the 
Journal  of  his  residence  with  General  Paoli  is  by  far 
the  most  interesting  part,   it  is  a  sketch  remarkable 
Tor  life  and  natural  colouring ;  and  4s  one  of  those 
productions  which,  though  enhanced  by  their  occa^ 
sion,  do  not  depend  on  this  circumstance  alone  for 
the  attraction  which  they  possess,    in  his  Journal  «f 
m  Tour  to  the  Hehrides^  he  pushed  to  a  still  greater 
extent,  and  even  beyond  its  just  limits,  his  favourite 
style  of  writing.     Carried  away  by  his  natural  en- 
thusiasm, and  delighting  "  to  pour  out  all  himself, 
like  oM  Montaigne^''  he  indulged  in  a  more  ample 
and  unqualified  disclosure,  both  of  his  own  senti- 
ments and  of  the  opinions  of  others,  than  is  consist- 
ent with  a  salutary  prudence,  or  necessary  for  the 
purposes  of  instruction.    Of  this  he  himself  became 
sensible,  on  cooler  reflection,  and  not  only  acknow- 
ledged it  with  candour,  but  in  bis  subsequent  and 
niore  laboured  compositions,  profited*  by  the  general 
•pinion,  and  imposed  a  greater  restraint  upon  his 
pen. 

For  the  task  of  writing  Johnson's  life  he  was  in 
many  respects  peculiarly  qualified.  He  had  lived 
in  habits  of  intimacy  with  the  Sage  for  a  period  of 
twenty  years,  had  oarlv  conceived  the  plan  of  such 
a  work,  and  received  from  Johnson  himself,  to  whom 
his  >  intention  was  known,  many  particulars  of  his 
early  life  and  pe»onal  history.  As  the  writer  was 
thus  furnished  for  his  -undertaking,  so  there  has  sel- 
dom been  a  mora,  fertile  or  interesting  subject  for 
the  Biographer.  Johnson  was  not  a  mere  scholar, 
**  deep  versed  in  books,  and  sliallow  in  himself,'* 
nor  was  he  one  of  those  unprofitable  misers  who 
hoard  without  expending.  'He  was  a  -general  and 
a  minute  observer,  and,  while  he  possessed  in  a  de- 
gree seldom  equalled  **  the  strenuous  use  of  profita* 
fole  thought,"  hb  talent  for  comroonicating  knowledge 
was  more  remarkable  even  than  the  large  capacity 
of  liis  mind,  or  the  accumulation  of  his  learning. 
According  to  Baker's  character  of  King  James,  in 
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tliat  passage  which  Mr  Boswell  liappily  prefixed  to  BonrcH. 
his  Journal^  **  he  was  of  an  admirable  pregnaucy  of 
wit,  and  that  pregnancy  much  improved  by  continual 
study  frbm  his  childhood,  by  which  he  had  gotten 
such  a  promptness  in  expres&ing  his  mind,  that  his 
extemporal  speeches  were  little  inferior  to  his  pre- 
meditated writings.  Many,  no  doubt,  bad  read  as 
much,  and  perhaps  more  than  he,  but  scarce  ever 
any  concocted  his  reading  into  judgment,  as  he  did." 
Johnson's  conversation,  accordingly,  is  the  matter 
and  substance  of  the  book  ;  and,  as  the  PhiioM>pher 
did  not,  in  the  midst  of  his  studies,  forget  to  culti- 
vate his  friends,  nor  gave  u.p  the  advantages  and 
comfort  of  society,  there  was  in  his  discourse  a 
'  range  and  diversity  of  sui>ject  not  often  found  in 
combination  with  classical  knowledge  and  habits  of 
profound  thinking.  Nor  does  this  work  exhibit  a 
series  merely  of  witty  and  sententious  sayings:  it 
is  interspersed  alike  wilh  miscellaneous  narrative  and 
criticism ;  and,  which  constitutes  its  principal  fea- 
ture, it  contains  a  mass  of  opinions  on  subjects  of  a 
more  common  nature,  where  the  powers  o£  reason- 
ing and  illustration  are  applied  to  familiar  tQpicsi 
and  the  ordinary  occurrences  of  life.  Valuable  as  a 
deposit  of  literary  anecdote,  it  is  still  more  so  as  a 
Gollection  of  ethical  discourses,  to  which  its  popular 
fiarm  gives  a  singular  currency  and  efiect;  so  that 
there  arc  few  books  extant  where  the  religious  and 
social  duties,  as  well  as  4he  love  ^  science,  in  its 
largest  acceptation,  are  impressed  more^igreeabljip 
or  with  greater  force,  upon  the  mind. 

Among  the  many  circumstances  which  have  con^ 
spired  to  heighten  our  interest  in  this  narrative,  is 
the  exhibition  which  it  affords  of  illustrious  charac- 
ters in  different  walks  of  life.     The  period  was  dis- 
tinguished by  an  unusual  measure  of  genius  and 
talent ;  and  we  are  not  only  introduced  to  the  closet 
of  the  Philosopher,  but  carried  with  him  also  into 
assemblages  of  the  brilliant  and  the  wise,  with  whom 
he  associated.    The  tone  of  this  society,  moreover,  is 
highly  pleasing,  and  in  harmony  with  our  best  princi- 
ples and  feelings;  in  which  respect,  it  is  impossible 
to  avoid  contrasting  it  with  those  more  boasted  Pari- 
sian aocieties  during  the  same  period,  which  were  sup- 
posed to  be  the  centre  of  French  literature  and  wit, 
as  they  are  displayed  40  us  by  some  of  the  chief  ac* 
tors  in  tbat  scene.*   JMr  Boswell's  work  has  not  yet, 
indeed,  acquired  all.its  interest ;  the  period  is  still  too 
recent ;  but,  to  estimate  its  value  in  afiter  times,  we 
have  only  to  consider  what  we  ourselves  should  have 
gamed,  tf  such  a  volume  bad  been  preserved  to  us 
from  the  rolls  of  ancient  life. 

In  the  great  attainments  of  a  Biographer,  which 
are  the  truth  and  minuteness  of  his  relation,  Mr 
Boswell  has  been  eminently  successfuL  If,,  in  this 
species  of  writing,  an  author  is  exempted  firom  the 
formality,  as  well  as  comprehensive  research,  neces- 
sary in  the  higher  classes  of  hbtorical  composition, 
it  is  well  known  that  he  has  his  peculiar  difficultieB 
to  encounter ;  difficulties,  too,  whidi  are  the  greatest 
where,  by  his  intimate  knowledge  of  the  subject,  he 
is  best  qualified  for  the  task  of  writing.     Nor  does 
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BoswclL  the  partfaBty  to  which  he  is  himself  exposed  consti- 
tute his  only  danger ;  since  he  is  no  less  apt  to  be 
led  away  by  the  expectation  of  gratifying  his  read- 
ers. We  are  fond  of  seeing  the  picture  of  charac* 
ler  completed  according  to  our  fancy ;  and,  what- 
ever be  the  feeling  which  has  commenced,  are  im« 
patient  of  any  interruption  to  its  train.  In  the  case 
of  those  whom  we  respect  and  love,  the  disappoints- 
ment  is  doubly  ungrateful ;  we  dislike  being  told  of 
theis  frailties,  because  we  are  unwilling  to  believe 
that  they  were  fraiL  But  such  is  not  the  colour  nor 
ihe  tissue  of  human  characters ;  and  the  artist  who 
would  represent  them  truly,  must  do  perpetual  vio- 
lence to  bis  inclination.  The  fidelity  of  Mr  Boswell's 
portrait  may  be  ascribed,  in  a  great  measure,  to  the 
form  and  method  of  his  composition.  Had  he  given 
us  only  the  results  of  his  observation,  the  effort  at 
impartiality  could  scarcely  have  been  preserved; 
but  he  has  presented  us  with  the  whole  materials  as 
he  found  them,  and  allows  us  to  work  them  up  for 
Ourselves. 

In  the  other  distinguishing  quality  of  a  Biographi- 
cal work,  namely,  the  minuteness  of  its  information, 
he  is  so  little  deficient,  that  his  observance  of  this 
sequisite  has  been  converted  into  an  accusation 
against  him.  And  it  is  certain,  as  already  observed, 
that,  in  his  early  productions  particularly,  he  left 
some  room  for  such  a  charge;  and  that,  while  his 
veracity  and  candour  were  onimpeached,  his  pru- 
dence was  not  on  all  occasions  equally  conspicuous. 
Yet  it  must  be  remembered,  that  the  great  use  of 
Biography  is  to  bring  instruction  home ;  to  give  us 
examples,  not  of  individual  actions  and  conduct 
merely,  but  of  that  conduct  as  displayed  in  the  com- 
mon paths  of  life.  The  history  of  nations  is  too 
often  a  species  of  heroic^  romance.  Its  lessons  are, 
at  all  events,  of  a  different  nature  from  those  now  in 
question,  and  its  moral  is  far  too  remote  to  answer 
&e  necessities  of  individuals.  General  precepts, 
again,  when  delivered  without  the  aid  of  story,  com- 
monly fail  to  produce  their  effect,  either  because 
tbey  fail  to  excite  attention,  or  because  the  power 
of  applying  them  to  particular  cases  remains  difficult 
as  before.  Nor  do  works  of  fiction,  however  excel- 
lent,  and  even  where  the  scene  is  laid  as  it  were  at 
home,  and  the  characters  are  those  of  a  private 
station,  leave  any  very  permanent  impressions  on 
the  mind.  They  da  not  carry  with  them  a  sufficient 
presence  and  authority ;  for,  the  writer's  first  object 
IS,  not  to  instruct  but  to  please ;  and,  above  all,  they 
want  that  great  requisite,  truth,  for  which,  in  the 
lime  of  need,  all  others  are  abandoned  and  forgot. 
A  manual  of  instruction  for  human  conduct,  which, 
instead  of  being  couched  in  general  maxims,  or  cal- 
culated for  situations  of  unusual  occujrrencey  should 
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descend  to  particular  cases,  and  to  the  ordinary  emer-  BoswelL 
gencies  of  private  life,  would  certainly  be  one  of  the 
-most  valuable  presents  which  Philosophy  could  offer 
to  the  bulk  of  mankind.  Biography  makes  the  nearest 
approach  towards  the  compilation  of  such  a  code ; 
and,  as  a  commentary  on  moral  duties,  it  is,  when 
faithfully  executed,  invaluable.  But  it  is  so  in  pro* 
portion  only  to  the  closeness  of  the  resemblance,  and 
the  exactness  of  the  detail.  Minuteness,  therefore^ 
is  the  characteristic  and  soul  of  biographical  writing, 
if  its  proper  uses  are  considered. 

That  such  a  plan  of  delineation  may  be  carried  to 
excess,  indeed,  is  undeniable.  He  who  is  accustom- 
ed to  set  down  whatever  he  sees  and  hears,  may  be- 
come indiscriminate  in  his  choice,  and  forget  tha 
value  of  his  store,  in  the  pleasure  of  collecting  it. 
To  ascertain  the  just  medium  in  this  respect,  is  one 
of  the  many  things  for  which  rules  are  ineffectual. 
A  sound  judgment  alone  can  determine  the  limits. 
As  to  the  licence  of  publication,  the  Biographer  is 
under  one  common  restraint  with  authors  of  every 
class.  He  violates  the  due  boundary,  if  he  intro- 
duces into  his  work  what  is  injurious  to  virtue,  or, 
if  he  discloses,  for  the  puiposes  of  general  informa- 
tion merely,  anything  which  may  probably  aflfect  the 
interests,  oi'  wound  the  minds,  of  the  living.  When 
that  period  has  arrived  which  secures  against  dangers 
of  the  latter  description,  even  individual  characteiji 
become,  to  a  certain  extent,  the  property  of  man- 
kind at  large,  and  may  be  employed  as  a  vehicle  for 
instruction,  if  exhibited  with  fidelity.  On  this  score, 
Mr  Boswell,  notwithstanding  his  natural  promptness 
and  want  of  reserve,  has,  in  his  latest  and  principal 
work  at  least,  given  little  ground  for  animadversion. 
His  habitual  quickness  of  feeling  and  liveliness  of 
fancy  appear  to  have  been  corrected,  ii'here  others 
were  concerned,  by  his  love  of  justice,  and  a  general 
benevolence  of  mind. 

With  regard  to  his  style  of  writihg,  a  progressive 
improvement  in  it  may  be  discovered  through  his 
different  productions.  It  is,  in  general,  well  suited 
to  his  matter,  is  animated  ilnd  easy  where  he  is  him- 
self the  narrator,  and  bears  evident  marks  of  being 
true  to  the  original,  where,  as  commonly  happens,  he 
is  a  reporter  merely.  On  the  whole,  whatever  ble- 
mishes may  be  found  in  it  as  a  literary  composition, 
his  Li/e  of  Johnson  is  a  very  valuable  work,  fraught 
with  information  at  once  useful  and  pleasing.  There 
are  few  books  which  present  learning  in  a  more  at- 
tractive form ;  and  few  where  the  seeds  of  know- 
ledge are  scattered  more  profusely. 

See  the  GentUtnan^s  Magazine,  Chalmers's  edition 
of  the  Biographical  Dictionary^  1812 ;  and  the  wrilr 
ings  ofMr  Boswell, /^durni.  (as.) 
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Botany.     I  re  Linnflran  System  of  Botany,  the  principles 
^'^V'^^upon  which  it  is  founded»  with  its  application  to 
practice,  have  ail  been  amply  elucidated  in  the  fourth 
volume  of  the  Encyclopjedia  Britankica.    The 
reader  will  there  find  a  general  view  of  this  cele- 
brated system,  including  the  generic  characters,  as 
well  as  some  oif  the  specrfic  differences,  of  most  plants 
hitherto  discovered,  with  their  qualities  and  uses. 
The  terminology  of  Linnseus  is  explained ;  his  argu- 
ments for  the  exbtence  of  sexes  in  flowers  are  *de- 
tailed;  his  ideas  of  a  natural  method  of  classification, 
and  of  its  utility  in  leading  to  a  knowledge  of  the 
virtues  of  plants,  are  subjoined  to  a  compendious 
history  of  Botanical  Science. 
Objects  of       The  writer  of  the  present  supplementary  article 
this  Article*  proposes  to  take  a  different  view  of  the  subject.   This 
study  has,  within  twenty  or  thirty  years  past,  become 
so  popular,  and  has  been  cultivated  and  considered 
in  so  many  different  ways,  that  no  dry  systematic 
detail  of  classification  or  nomenclature  is  at  all  ade- 
quate to  convey  an  idea  of  what  Botany,  as  a  philo- 
sophical and  practical  pursuit,  is  now  become.    The 
different  modes  in  whiim  different  nations,  or  schools, 
have  cultivated  this  science ;  the  circumstances  which 
have  led  some  botanists  to  the  investigation  of  certain 
subjects  more  than  others ;  and  the  particular  success 
of  each ;  may  prove  an  amusing  and  instructive  object 
of  contemplation.  In  this  detail,  the  history  of  scienti- 
fic Botany  will  appear  under  a  new  aspect,  as  rather  an 
account  of  what  is  doing,  than  what  is  accomplished. 
The  more  abstruse  principles  of  classification  will  be 
canvassed ;  and  the  attention  of  the  student  may  in- 
cidentally be  recalled  to  such  as  have  been  neglected, 
or  not  sixfficiently  understood.     The  natural  and  ar- 
tificial methods  of  classification  having  been,  con- 
trary to  the  wise  intention  of  the  great  man  who  first 
distmguished  them  from  each  other,  placed  in  oppo- 
sition, and  set  at  variance,  it  becomes  necessary  to 
investigate  the  pretensions  of  each.     The  natural 
method  of  Linnasus  may  thus  be  compared  with  his 
artificial  one,  and  as  Ute  competitors  of  the  latter 
have  long  ceased  to  be  more  than  objects  of  mere 
curiosity,  we  shall  have  occasion  to  show  how  much 
the  rivals  of  the  former  are  indebted  to  both.     In 
the  progress  of  this  inquiry)  the  writer,  who  has 
lived  and  studied  among  the  chief  of  these  botanical 
polemics,  during  a  great  part  of  their  progress,  may 
possibly  find  an  occasional  clue  for  his  guidance^ 
which  their  own  works  would  not  supply.     No  one 
can  more  esteem  their  talents,  their  zeal,  and  the 
personal  merits  of  the  greater  part,  than  the  author 
of  these  pages ;  but  no  one  is  more  independent  of 
theoretical  opinions,  or  less  dazzled  by  tiieir  splen- 
dour, even  when  they  do  not,  as  is  too  often  the 
case,  prove  adverse  to  the  discovery  of  truth.    Nor 
is  he  less  anxious  to  avoid  personal  partiality*    In* 
corruptamjidem  professisj  nee  amore  quisjuamj  ei  sine 
0diOf  dicendus  est* 
About  the  end  of  the  seventeenth  century,  and  the 


beginning  of  the  eighteenth,  the  necessity  of  some  BoHij. 
botanical  systenv,  of  arrangefnent  as  well  as  nomeii- 


dature,  by  which  the  cultivators  of  this  pleasing  ^^^^^ 
science  might  understand  each  other,  became  ^^^gi^l''^ 
ifny  more  apparent.  Nor  was  there  any  defldency  ^^ 
of  zeal  among  the  leaders  and  professors  of  this 
science.  Systems,  and^branches  of  systems,  sprang 
up  over  the  whole  of  this  ample  field,  eaoh  aspirmg 
to  eminence  and  distinction  above  its  aeighbmirs. 
Many  of  these,  like  the  tares  that  fell  by  the  way 
side,  soon  withered  for  want  of  root ;  others,  like  ^ 
herba  inmia  of  the  old  herbalists,  strove  to  overtop 
and  stifle  their  parents ;  and  all  armed  themselves 
plentifully  with  thorns  of  offence^  as  well  as  defenee^ 
by  which  they  hoped  finally  to  preirail  over  their  nu- 
merous competitors.  This  state  of  scientific  wariare 
did  notj  in  the  mean  while,  much  promote  the  actod 
knowledge  of  plants,  though  it  prepared  the  way  for 
a  final  distribution  of  the  numerous  acqaisitioos, 
which  were  daily  making,  by  the  more  humble, 
though  not  leas  useful,  tribe,  of  collectors  and  dis- 
coverers. The  success  of  the  Linnsean  artificial 
system  is  not  altogether,  perhaps,  to  be  attributed 
to  its  simplicity  and  facility ;  nor  even  to  the  pecu- 
liar attention  it  commanded,  by  its  connection  with 
the  striking  phaenomenon,  brought  into  view  at  the 
same  time,  of  the  sexes  of  plants.  The  insufficiency, 
or  at  least  the  nearly  equal  merits,  of  the  many  other 
similar  schemes  that  had  been  proposed,  began  to  be 
most  strongly  felt,  just  at  the  time,  when  the  mat 
progress  and  success  of  practical  botany,  rendered 
the  necessity  of  a  popular  system  naost  imperious. 
While  the  cause  of  system  was  pending,  some  of  the 
greatest  cultivators  of  the  science  were  obliged  to 
have  recourse  to  alphabetical  arrangement.  This 
was  the  case  with  Dilienius,  the  man  who  alone,  at  the 
time  when  Linnaeus  visited  England,  was  found  by  him 
attentive  to,  or  capable  of  understanding,  the  sound 
principles  of  eeneric  distinction.  These  be  proba- 
bly understood  too  well  to  presume  to  judge  about 
universal  classification.  It  was  the  fashion  of  the 
time  however  for  every  tyro  to  begin  with  the  latter; 
and  the  garden  of  knowledge  was  consequently  too 
long  encumbered  with  abortive  weeds. 

Linnaeus  had  no  sooner  published  and  explained  ^^^^. 
his  method  of  arranging  plants,  according  to  that^"j^' 
which  is  generally  termed  the  Sexual  System,  than  it 
excited  considerable  attention^  His  elegant  and  in- 
structive Flora  Lapponica  could  not  be  perused  by 
the  philosopher  or  the  physician,  without  leading  its 
readers  occasionally  aside,  from  the  immediate  ob- 
jects of  their  inquiry,  into  the  paths  of  botanical 
speculation,  and  awakening  in  many  a  curiosity, 
hitherto  dormant,  on  such  subjects.  But  the  scope 
of  that  limited  Flora  b  by  no  means  sufficient  to 
show  either  the  necessi^  or  the  advantages  of  any 
mode  of  arrangemeoti  Linnaeus  may  be  said  to  have 
grasped  the  botanical  sceptre,  when,  in  thd  year 
17^3,  he  published  the  first  edition  of  Hb' Species 
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Botany,  Plantarwn  ;  and  the  commencemeot  of  hts  reign 
~  ~  must  be  dated  from  that  period.  The  application 
of  his  system  to  universal  practice,  in  this  compen- 
dious distribution  of  all  the  known  vegetables  of  the 
globe ;  his  didactic  precision  ;  his  concise,  clear,  and 
certain  style  of  diiicrimination ;  his  vast  erudition 
displayed  in  synonyms  ;  and,  perhaps  as  much  as 
any  thing  elie,  the  fortunate  invention  of  trivial  or 
specific  names,  by  which  his  nomenclature  became 
as  evidently  commodious,  and  indeed  necessarily 
|)opular,  as  any  part  o^  his  performance ;  all  these 
causes  co-operated  to  establish  his  authority.  An 
immediate  impufse  was  given  to  practical  botany. 
Hie  vegetable  productions  of  various  countries  and 
districts  were  marshalled  in  doe  array,  so  as  to  be 
accessible  and  useful.  A  common  language  was 
estiiblished  throughout  the  world  of  science ;  a  com* 
mon  stock  of  knowledge  and  experience  began  to 
accumulate,  which  has  ever  since  been  increasing, 
and  cMi  now  never  be  lost.  Of  these  partial  Floras 
to  which  we  allude,  those  of  lApland  and  Sweden, 
the  productions  of  Linnssus  himselff  were  the  models 
of  most  of  the  rest»  and  have  never,  on  the  whole, 
been  excelled* 

Hence  arose  the  Linnssan  school  of  Botany,  which 
•though  founded  in  Sweden,  extended  itself  through 
Holland,  Germany,  and  more  or  less  perfectly  in 
other  parts  of  Europe,  though  not  without  impedi- 
ments of  which  we  are  hereafter  to  speak.  In  Bri- 
^n  it  was  firmly  established,  by  the  influence  of 
some  of  the  most  able  pupils  of  Linnseus,  and 
strengthened  at  length  by  the  acquisition  of  iiis  li« 
terary  remains.  But  these  are  adventitious  sup- 
ports. The  strength  of  philosophical,  Uke  political, 
authority  is  in  public  opinion,  and  the  cement  of  its 
power  is  public  good. 

As  we  proceed  to  ^trace  the  practical  influence  of 
the  Linnsean  system,  or  rather  of  the  facility  which 
it  horded,  in  botanical  studies,  it  will  be  useful  at 
die  same  time  to  observe  the  effects  of  adventitious 
circumstances,  which  render  botany  almost  a  differ- 
ent sort  of  study  in  different  parts  of  the  habitable 
globe. 
"Rot^y  of  In  those  northern  ungenial  cHmates,  where  the  in- 
«ie  Noriii.  ^y^^  ^^  ^^^  \nAeedi  has  flourished  in  its  highest 
perfection,  but  where  the  productions  o£  nature  are 
comparatively  sparingly  bestowed,  her  laws  have 
been  most  investigated  and  best  understood.  The 
appetite  of  her  pupils  was '  whetted  by  their  danger 
of  starvation,  and  the  scantiness  of  her  supplies 
trained  them  in  habits  of  economy,  and  of  the  most 
acute  observation.  The  more  obvious  natural  pro- 
ductions of  such  climates  are  soon  understood  and 
exhausted.  But  this  very  cause  led  Linnaeus  to  so 
minute  a  scrutiny  of  Swedish  insects,  as  had  never 
been  undertaken  before  in  any  country;  in  conse* 
quence  of  which  a  new  world,  as  it  were,  opened  to 
his  contemplation,  and  the  great  Reaumur  declared 
that  Sweden  was  richer  in  this  department  than  all 
the  rest  of  the  globe.  Such  indeed  was  its  appear- 
ance, because  it  had  been  more  carefully  examined. 
When  the  ardour  and  acuteness  of  the  pupils  of  the 
Linneean  school  first  sought  matter  of  employment 
for  their  talents,  some  few  had  Uie  means  of  visiting 
diataot,  and  scarcely  explored,  countries;  but  this 
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could  not  be  the  lot  of  many.  Tlie  greater  part 
were  confined  to  their  native  soil ;  and  it  is  remark- 
able  that  those  who  were  longest  so  confined,  have 
displayed  in  the  sequel  the  greatest  abih'ties,  and 
have  rendered  the  greatest  services  to  science,  inde- 
pendent of  the  accidents  which  made  the  labours  of 
others  imperfect  or  abortive.  Such  men  as  Ehrhart 
and  Swartz  were  not  to  be  satisfied  with  the  general 
productions  of  the  fields  or  gardens  to  which  they 
nad  access.  They  had  no  resource  but  in  the  re- 
condite mysteries  of  cryptogamic  botany,  in  the  first 
instance.     To  these  they  directed  their  microscopic  * 

eyes,  and  more  discriminating  minds,  with  the  hap- 
piest success.  When  they  had  derived  iVom  hence  Ehrhart 
an  ample  harvest,  Ehrhart,  limited  in  circumstances 
and  opportunities,  hindered  moreover  periiaps,  iu 
some  degree,  by  a  singularity  and  independence  of 
character,  not  always  favourable  to  worldly  pros- 
perity, opened  to  himself  a  new  path.  Tlie  native 
trees  of  the  north,  and  especially  the  hardy  shrubs 
and  arborescent  plants  of  the  gardens,  had  not,  as  he 
judiciously  discovered,  received  that  correct  atten- 
tion, even  from  his  master  Linnaeus,  which  was  re- 
quisite to  make  them  clearly  understood.  Difficulties 
attending  the  study  of  these  plants,  the  various 
seasons  in  which  tliey  require  to  be  repeatedly  scru- 
tinized, and  the  obscurity  or  minuteness  of  the  parts 
on  which  their  differences  depend,  ivere  by  no  means 
calculated  to  deter  this  laborious  and  accurate  In- 
quirer. He  submitted  the  supposed  varieties  of  the 
shrubbery,  the  kitchen  garden;  and  even  of  the  par* 
terre,  to  the  same  rigorous  examination,  and,  for  the 
most  part,  with  the  happiest  success.  His  discoveries 
have  not  received  tiie  notice  they  deserve,  for  bis 
communications  were  deformed  with  asperity  and 
pedantry,  and  he  did  not.  always  keep  in  mind  the 
concise  and  sober  principles  of  definition,  which  his 
preceptor  had  both  taught  and  practised,  and  to 
which  he  owed  so  large  a  share  of  his  well-merited 
fame.  Ehrhart  died-  prematurely,  but  his  name 
ought  to  be  cherished  among  those  whose  talents 
have  advanced  science,  and  who  loved  Nature,  for 
her  own  sake,  with  the  most  perfect  disinterested- 
ness. 

The  fate  of  Swartz  has  been  far  more  propitious  SwaHs; 
to  himself  and  to  the  literary  world.  Having  thrown 
more  light  upon  the  cryptogamic  productions  of 
Sweden  and  Lapland  than  they  had  previously  re- 
ceived, and  which  has  only  been  exceeded  by  the 
more  recent  discoveries  of  the  unrivalled  Wahlen- 
berg,  he  undertook  a  botanical  investigation  of  the , 
West  Indies.  Carrying  with  him,  to  this  promising 
field  of  inquiry,  so  great  a  stoire  of  zeal  and  practi- 
cal experience,  his  harvest  was  such  as  might  well 
be  anticipated.  Whole  tribes  of  vegetables,  which 
the  half-learned  or  half-experienced  botanbt,  or  the 
superficial  gatherer  of  simples  or  flowers,  had  totally 
overlooked,  now  first  became  known  to  mankind. 
Tropical  climates  were  now  found  to  be  as  rich  as 
the  chill  forests  and  dells  of  the  north,  in  the  vari- 
ous beautiful  tribes  of  mosses ;  and  the  blue  moun- 
tains of  Jamaica  rivalled  its  most  fertile  groves  and 
savannas  in  the  beauty,  variety  and  singularity  of 
their  vegetable  stores. 

Nor  must  we  pass  over  unnoticed  the  discoveries  Thonbeii^. 

3  B 


BOTANY. 


of  another  illuBtrious  disciple  of  LinnBBU8»  the  cele- 
brated Thunbergf  who  has,  now  for  many  years, 
filled  the  professorial  chair  of  his  master,  with  credit 
to  himself  and  advantage  to  every  branch  of  natural 
science.  The  rare  opportunity  of  examining  the 
plants  of  Japan,  and  of  studying  at  leisure  the  name* 
reus  and  beautiful  productions  of  the  Cape  of  Good 
Hope,  as  well  as  of  some  parts  of  India,  have  thrown 
in  the  way  of  Professor  Thunberg  a  greater  number 
of  genera,  if  not  species  of  plants,  than  has  iaileii  to 
the  lot  of  most  learned  botanists ;  except  only  those 
who  have  gone  round  the  world,  or  beheld  the  novel 
scenes  of  New  Holland.  These  treasures  he  has 
contemplated  and  illustrated  with  great  advantage, 
so  far  as  he  has  confined  himself  to  practical  botany. 
We  lament  that  he  evdr  stepped  aside  to  attempt 
any  reformation  of  an  artificial  system.  It  is  painful 
to  complain  of  the  well-meant,  though  mistaken  en- 
deavours of  so  amiable  and  candid  a  veteran  in  our 
favourite  science ;  but  what  we  conceive  to  be  the 
interests  of  that  science  must  form  our  apology.  We 
cannot  but  be  convinced,  and  the  experience  of 
others  is  on  our  side,  that  discarding  those  principles 
of  the  Linnsan  system  which  are  derived  from  the 
situation  of  the  several  organs  of  impregnation,  and 
making  nun^er  paramount,  has  the  most  pernicious 
and  inconvenient  efiect  in  most  respects,  without 
being  advantageous  in  any.  This  measure  neither 
renders  the  system  more  easy,  nor  more  natural,  but 
fisr  the  most  part  the  reverse  of  both.  We  have 
elsewhere  observed,  (Introduction  to  Botany^  ed,  S^ 
558,)  that  the  amentaceous  plants  are  of  ail  others 
most  uncertain  in  the  number  of  their  stamens,  of 
which  Ltnnieus  could  not  but  be  aware.  "  Even 
the  species  of  the  same  genus,  as  well  as  individuals 
of  each  species,  differ  among  themselves.  How  un- 
wise and  unscientific  then  is  it,  to  take  as  a  primary 
mark  of  discrimination,  what  nature  has  evidently 
made  of  less  consequence  here  than  in  any  other 
case !"  When  such  plants  arc,  in  the  first  place,  set 
apart  and  distinguished,  by  their  monoecious  or  dioe- 
cious structure,  which  is  liable  to  so  little  objection 
or  difficulty,  their  uncertainty  with  respect  to  the 
secondary  character  is  of  little  moment ;  their  ge- 
nera betng  feW|  and  the  orders  of  each  class  widely 
constructed  as  to  number  of  stamens.  Linnaeus, 
doubtless,  would  have  been  glad  to  have  preserv- 
ed, if  possible,  the  uniformity  and  simplicity  of  his 
plan;  but  if  he  found  it  impracticable,  who  shall 
correct  him?  Such  an  attempt  is  too  like  the  en- 
tomological scheme  of  the  otherwise  ingenious  and 
Me  Fid[>ricius.  The  great  preceptor  having  arrang- 
ed the  larger  tribes  of  animals  by  the  organs  with 
which  they  take  their  various  food,  and  which  are 
therefore  accommodated  to  their  several  wants,  and 
mdicative  of  even  their  mental,  as  well  as  constitu- 
tional, characters,  Fabricius  his  pupil  would  neces- 
sarily extend  this  system  to  insects.  But  nothing 
can  be  more  nMsapplied.  Feeding  is  not  the  busi- 
Boss  of  perfect  insects.  Many  of  them  never  eat 
at  all,  the  business  of  their  existence  through  the 
whole  of  their  perfect  state,  being  the  propagation 
of  their  species.  Hence  the  organs  of  their  mouth 
lead  to  no  natural  distinctions,  and  the  characters 
deduced  therefrom  prove,,  moreover,  so  difficult| 


that  it  is  notorious  they  could  not  generally  be  ap-  Botany. 
plied  to  practice  by  Fabricius  himself,  he  having,  in^<^V^ 
the  common  course  of  his  studies,  been  chiefly  re- 
gulated by  the  external  appearance  of  the  insects  he 
described.  This  external  appearance,  depending  on 
the  form  and  texture  of  their  wings,  and  the  shape 
of  their  own  peculiar  organs,  the  antenna,  affords 
in  fact  the  easiest,  as  well  as  the  most  natural,  clae 
to  their  arrangement  and  discrimination. 

As  we  presume  to  criticise  the  systematic  errors 
of  great  practical  observers,  it  cannot  but  occar  to 
our  recollection  how  very  few  perspns  have  excelled 
in  both  these  departments.     Ray,  Linnaeus,  and  per- 
haps Toumefort,  may  be  allowed  this  distinction. 
We  can  scarcely  add  a  fourth  name  to  this  brief  ca- 
talogue.   The  most  excellent  practical  botanists  of 
the  Linnsean  school  have  been  such  as  hardly  be- 
stowed a  thought  on  the  firaming  of  systems.    Such 
was  the  distinguished  Solander,  who  rivalled  his  pre- 
ceptor in  acuteness  of  discrimination,  and  even  in 
precision  and  elegance  of  definition.   Such  is  another 
eminent   man,    more   extensively   conversant  with 
plants,  more  accurate  in  distinguishing,  and  more 
ready  in  recollecting  them,  than  almost  any  other 
person  with  whom  we   have  associated.     Yet  we 
have  heard  this  great  botanist  declare,  that  however 
he  might  confide  in  his  own  judgment  with  regard  to 
a  species,  or  a  genus  of  plants,  he  pretended  to  form 
no  opinion  of  classes  and  orders.     Men  of  so  much 
experience  know  too  much,  to  be  satisfied  with  their 
acquirements,  or  to  draw  extensive  conclusions  from 
what  they  think  insufficient  premises.     Others,  with 
a  quarter  of  their  knowledge,  find   no  difficulty  in 
building  systems,  and  proceed  with   great  alacrity, 
till  they  find  themselves  encumbered  ^ith  their  own 
rubbish  ;  happy  if  their  doubts  and  uncertainties  will 
afibrd  them  a  tolerable  screen  or  shelter !  But  we 
here  anticipate  remarks,  which  will  come  with  more 
propriety  hereafter.     We  return  from  the  consider- 
ation of  the  labours  of  particular  botanists,  to  that 
of  the  diversities  of  nature  and  circumstance. 

While  it  is  remarked  that  in  tlie  cold  regions  of 
the  north,  the  skill  of  the  deep  and  leanied  botanist 
is  chiefiy  exercised  on  the  minute  and  intricate  cryp- 
togamic  tribes,  we  are  not  to  infer  that  Nature  is  not 
every  where  rich  in  beauty  and  variety.  Mosses 
and  Lichens  afibrd  inexhaustible  amusement  and 
admiration  to  the  curious  inquirer,  nor  are  more 
gorgeous  productions  entirely  wanting.  Even  Lap- 
land boasts,  her  Pedicularis  Sceptrum^  never  seen 
alive  out  of  her  limits,  and  Siberia  oflers  her  own 
beautiful  crimson  Cypripedium,  to  console  for  a 
moment  the  miserable  banished  victims  of  Imperial 
caprice.  Kotzebue,  though  ignorant  of  botany,  did 
not  pass  this  lovely  plant  unnoticed,  even  in  the 
height  of  his  distress.  The  authoress  of  the  pleasing 
little  novel  called  *^  Elizabeth,*'  has  represented  in  a 
just  light  the  botanic  scenery  of  that  otherwise  in- 
hospitable country ;  yet  it  must  be  allowed  that  its 
rarities  are  not  numerous,  except  perhaps  in  those 
microscopic  tribes  already  mentioned. 

Let  us  in  imagination  traverse  the  globe,  ^  '^^'^^ 
country  where  the  very  reverse  is  the  case.    From^"™** 
the  representations,  or  accounts,  that  have  been  given 
of  New  Holland,' it  seems  &o  very  beautiful  or  pie- 
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Botany,    turesque  country,  audi  «§  ia  likely  to  form  or  to  in- 
^•^"V^^^  ipire  a  poet.    Indeed  the  dregs  of  the  community 
which  we  have  poared  out  upon  its  shores,  must 
probably  subside,  and  purge  themselves,  before  any 
thing  like  a  poet,  or  a  disinterested  lover  of  nature, 
can  arise  from  so  foul  a  source.     There  seems  bow** 
ever  to  be  no  transition  of  seasons,  in  the  climate  it- 
self, to  excite  hope,  or  to  expand  the  heart  and 
fiuicy ;  like  a  Siberian  or  Alpiue  ^ring,  bursting  at 
once  from  the  icy  fetters  of  a  subhme  though  awful 
winter.    Yet  in  New  Holland  all  is  new  and  wonder- 
fiil  to  the  botanist.     The  most  common  plants  there 
are  unlike  every  thing  known  before,  and  those 
which,  at  first  sight,  look  like  old  acquaintances, 
are  found,  on  a  near  approach,   to  be  strangers, 
speaking  a  different  language  from  what  he  has  been 
used  to,  and  not  to  be  trusted  without  a  minute  in- 
quiiy  at  every  step. 
Cape  of  The  botany  of  the  Cape  of  Good  Hope,  so  well 

Good  Hope,  illustrated  by  Thunberg,  and  with  whose  treasures  he 
scattered  a  charm  around  the  couch  of  the  dying 
Limuras,    most  resembles  that  of    New  Holland. 
At  least  these  countries  agree  in  the  hard,  rigid, 
dwarfiii)i  character  of  their  plants.    But  the  Cape 
has  the  advantage  in  general  beauty  of  flowers,  as 
well  as  in  a  transition  of  seasons.     After  the  dry 
time  of  the  year,  when  every  thing  but  the  Aloe 
and   Mesembryanthemum  tribes  is  burnt   up,    and 
during  which  innumerable  bulbs  are  scattered  by 
the  winds  and  driving  sands,  over  the  face  of  the 
country,  the  succeeding  showers  raise  up  a  new  and 
most  beautiful  progeny  from  those  bulbs.     The  fa- 
milies of  IxiOf  Gladiolus^  IriSf  Antholyza,   Oxalis^ 
and  many  others,  then  appear  in  all  their  splendour. 
Some  of  them,  the  least  gaudy,  scent  the  evening 
air  with  an  unrivalled  perfume,  whilst  others  dazzle 
the  beholder  with  the  most  vivid  scarlet  or  crimson 
hues,  as  they  welcome  the  morning  sun. 

The  lovely  Floras  of  the  Alps  and  the  Tropics 
contend,  perhaps  most  powerfully,  for  the  admira- 
tion of  a  botanist  of  taste,  who  is  a  genuine  lover  of 
nature,  without  which  feeling,  in  some  degree  of 
perfection,  even  botany  can  but  feebly  charm.  Of 
ope  of  these  the  writer  can  speak  from  experience  ; 
of  the  other  only  by  report ;  but  he  has  had  frequent 
opportunities  of  remarking,  that  the  greatest  enthu- 
siasts in  the  science,  have  been  alpine  botanists. 
The  expressions  of  Haller  and  Scopoli  on  tiiis  sub- 
ject go  to  the  heart.  The  air,  the  climate,  the 
charms  of  animal  existence  in  its  highest  perfection, 
are  associated  with  our  delight  in  the  beauty  and 
profusion  of  nature.  In  hot  climates,  the  insupport- 
able languor,  the  difficulty  of  bodily  exertion,  the 
usual  ill  health,  and  the  effects  of  unwholesome  in- 
stead of  salutary  fatigue,  are  described  as  sufficient 
to  counterbalance  even  the  pleasure  which  arises 
from  the  boundless  variety, '  and  infinite  beauty,  of 
the  creation  around.  The  flowery  trees  of  a  tropi- 
cal forest  raise  themselves  far  above  the  human 
grasp.  They  must  be  felled  before  we  can  gather 
their  blossoms*  The  insidious  and  mortal  reptile 
twines  among  their  bouglis,  and  the  venomous  insect 
stings  beneath  their  shade.  We  who  enjoy  the  pro- 
ductions of  these  climates  in  peace  and  safety  in  our 
gardens,  may  well  acknowledge  our  obligations  to 
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the  labour  and  zeal  of  those  who,  by  arduous  joumies  Botaay. 
and  painful  researches,  supply  us  with  the  riches  of  ^'^*n<^^' 
every  country  in  succession.  We  do  not,  indeed,  enjoy 
them  in  perfection,  but  we  can  Study  and  investi- 
gate at  leisure  their  various  beauties  and  distinctions. 
We  can  compare  them  with,  our  books,  and  profit  by 
the  acuteness  of  former  observers.  We  can  perpe- 
tuate, by  the  help  of  the  pencil  or  the  pen,  whatever 
is  novel  or  curious.  We  can  preserve  the  plants 
and  flowers  themselves  for  subsequent  examination, 
and  return  to  them  again  and  again  in  our  closet, 
when  winter  has  fixed  his  seal  on  all  the  instruction 
and  pleasure  afforded  by  the  vegetable  creation 
abroad.  Yet  let  not  the  sedentary  botanist  exult  in 
his  riches,  or  rejoice  too  heedlessly  in  the  abundance 
of  his  resources.  A  plant  gathered  in  its  native 
soil,  and  ascertained  by  methodical  examination,  is 
more  impressed  on  the  memory,  as  well  as  more 
dear  to  the^magination,  than jnany  that  are  acquired 
with  ease,  and  named  by  tradition  or  report.  The 
labours  of  its  acquisition  and  determination  enhance  ^ 
its  value,  and  the  accompaniments  of  delightful 
scenery,  or  pleasing  society,  are  recollected,  when 
difficulties  and  toils  are  forgotten. 

The  western  continent  is,  with  respect  to  Botanyj  Americs. 
almost  a  world  in  itself.    There  exists,  indeed,  a 
general  affinity  between  the  plants  of  North  Ameri- 
ca and  those  of  Europe,  and  many  species  of  the 
arctic  regions,  are  the  same  in  both ;  but  there  are 
few  common  to  the  more  temperate  climates  of  each* 
A  considerable  number  communicated  by  Kalm  to 
Linnsus,  which  the  latter  considered  as  identified 
with  certain  we]l*known  plants  of  our  quarter  of  the 
world,  prove,  on  more  accurate  examination,  to  be 
corresponding,  but  distinct  species.    Instances  oc<* 
cur  in  the  genera  of  Carpinus^  Corylu*^  Qucrauj  as 
well  as  m  £he  Orchis  tribe,  and  others.  These  points 
of  resemblance  are  found  mostly  among  the  vege^ 
table  productions  of  the  eastern  regions  of  North 
America.     Mexico,  and  what  little  we  know  of  tho 
intermediate  space,  abound  with  difierent  and  pecu*- 
liar  productions.     So,    in  South   America ; '  Peru^ 
Guiana,  Brasil,  &c.  have  all  their  appropriate  plants, 
of  which  we  know  as  yet  enough  to  excite  our  cnri* 
osity,  ratlier  than  to  satisfy  it.   Whatever  has  hither- 
to been  given  to  the  world  respecting  American  bo- 
tany has  had  one  considerable  advantage.     'Eadk 
Flora  has  been  founded  on  'the  knowledge  and  ex- 
perience of  some  one  or  more  persons,  long  resident^ 
and  in  a  manner  naturalized;  in  the  countries  illus- 
trated. Tho^e  regions  commonly  comprehended  under 
the  name  of  North  America,  have  affi^rded  materials 
for  the  Flora  Boreali' Americana  of  Michaux,  and 
the  more  complete  and  correct  Flora  America  Sep* 
ienirionalis  of  Pursh.     Michaux,  Wangenheim,  and 
Marshall,  have  particularly  illustrated  the  trees  of 
those  countries.     But  all  these  works  have  been  en- 
riched by  the  communications  and  assistance  of  men ' 
who  had  much  mure  extensive  and  repeated  oppor- 
tunities of  observation  than  their  authors,  except 
Mr  Marshall,  could  have.     Such  are  the  venerable 
John    Bartram,    the    Reverend    Dr    Muhlenberg, 
Messrs  Clayton,  Walter,  Lyon,  &c.    The  Mexican 
Flora  hab  received,  for  a  long  course  of  years,  the 
^attention  of  the  able  and  learned  Mutis,  who  long 
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Botany,  corresponded  with  Liniueus,  and  whose  countrynien 
^•^^V^^  have  prepared  the  sumptuous  Flora  Peruviana ; 
each  of  the  authors  of  which  has  repeatedly  tra- 
versed, at  various  seasons,  the  rich  and  interesting 
regions,  whose  botanical  treasures  make  %o  splendid 
and  novel  an  appearance  in  those  volumcss.  Of 
those  treasures,  we  have  still  more  to  learn  from  the 
unrivalled  Humboldt*  The  French  botanist  Aublet, 
after  having  gained  considerable  experience  in  the 
Mauritius,  resided  for  many  years  in  Cayenne  and 
Guiana,  for  th^  purpose  of  stuflying  the  plants  of 
those  countries,  of  which  his  work,  in  four  quarto 
volumes,  gives  so  ample  a  history  aqd  representa- 
tion. 

All  the  writers  just  named  have  been  practical 
botanists.  They  have  generally  excelled  in  specific 
discrimination,  nor  have  they  neglected  the  study  of 
generic  distinctions.  Any  thing  further  they  have 
scarcely  attempted.  It  is  remarkable  that  they  have 
all  followed,  not  only  the  Linnasan  principles  of  de- 
^  finition  and  nomenclature,  but  the  Linnaean  artificial 
system  of  classification.  This  same  system  was 
chosen  by  the  veteran  Jacquin,  in  his  well-known 
work  on  West  Indian  plants,  entitled  Stirpium  Ameri' 
canarum  Hisidria,  as  well  as  by  Browne  in  his  His- 
iory  of  Jamaica;  not  to  mention  Swartz,  in  his 
Fiora  India  OccidentaliSf  who  only  wanders  a  little 
out  of  the  way,  to  adopt  some  of  lliunberg's  altera- 
tions. We  cannot  but  observe,  that  in  the  very  de- 
partment of  botany  in  which  he  has  most  signalized 
bimself,  and  with  which  he  is  n^ost  philosophically 
ccmversant,  the  Oj^chidete^  he  totally  rejects  the'ideas 
of  Thunberg. 

H^t  Indies.     ^^  ^^  ^^^  ^^^^  ^^^  ^Y^^  ^^  ^^^  oriental  world,  we 
shall  find  that  the  seeds  of  Linnsan  botany,  sown  by 
\  Koenig,  have  sprung  up  and  produced  successive 
karvests  among  the  pious  missionaries  at  Tranque- 
bar,  who  still   continue   to  interweave  a  sprig  of 
science,  from  time  to  time,  among  their  amaranthine 
wreaths  which  are  not  of  this  world.     India  too  has 
long  possessed  a  practical  botanist  of  indefatigable 
exertion  and  ardour,  who  has  thrown  more  light  up- 
on its  vegetable  riches,  witli  the  important  subject 
of  their  qualities  and  uses,  than  any  one  since  the 
days  of  Rheede  and  Rumphius.     It  is  scarcely  ne- 
cessary to  name  Dr  Uoxburgh,  whose  recent  loss  we 
deeply  lament,  and  whose  acquisitions  and  learned 
remarks  are  given  to  the  world  by  the  munificence 
of  the  East  India  Company,  in  a  style  which  no 
prince  has  ever  rivalled.     That  enthusiastic  admirer 
of  nature.  Colonel  Hardwicke,  and  the  learned  bota- 
nist Dr  Francis  Buchanan,   have  also'  contributed 
greatly  to  increase  our  knowledge  of  Indian  botany. 
The  latter  has  enjoyed  the  advantage  of  investigat- 
ing, for  the  first  time,  the  remote  and  singular  coun- 
try of  Nepaul;  so  prolific  in  beautiful  and  uncom- 
mon plants,  that  few  parts  of  the  world  can  exceed 
it,  and  yet  meeting,  in  several  points,  not  only  the 
Floras  of  the  lower  regions  and  islands  of  India,  but 
those  of  Japan,  China,  and  even  Siberia.     The  only 
systematic  work  on  £ast  Indian  plants,  is  the  Flora 
'  Indica  of  Burmann,  which  is  classed  according  to 

the  Linnaean  artificial  method.     \V  e  cannot  but  wish 
it  were  more  wordiy  oi  the  system  or  the  subject ; 


yet,  as  a  first  attempt,  it  deserves  our  ^anks.  In  Bot  ^ny, 
speaking  of  Indian  botany,  shall  we  withhold  our  ^ 
homage  from  tliat  great  and  sublime  genius  Sir  Wil- 
liam Jones  ?  who  honoured  this  study  with  his  culti- 
vation, and,  like  every  thing  else  that  he  touched,  re- 
fined, elevated,  and  elucidated  it,  with  a  beam  of 
more  than  mortal  radiance.  No  man  was  ever  more 
truly  sensible  of  the  charms  of  this  innocent  and  ele- 
gant pursuit ;  and  whenever  he  adverted  to  it,  all 
the  luminous  illustrations  of  learning,  and  even  the 
magic  graces  oi  poetry,  flowed  from  his  pen. 

But  we  must  extend  our  view  beyond  the  utmost  ^o''\h  Sc<i«. 
bounds  of  India,  and  of  the  then  discovered  world,  to 
<race  the  steps  of  those  adventurous  circumnavigators 
who  sought  out,  not  only  new  plants,  but  new  coun- 
tries, for  botanical  examination.   The  names  of  Banks 
and  Solander  have,  for  nearly  half  a  century,  been 
in  every  body's  mouth.     Their  taste,  their  know- 
ledge, their  liberality,  have  diffused  a  charm  and  a 
popularity  over  all  their  pursuits;  and  those  who 
never  heard  of  botany  before,  have  learned  to  con- 
sider it  with  respect  and  admiration,  as  the  c^ject  to 
which  a  man  of  rank,  riches  and  talents,  devotes  his 
life  and  his  fortune ;  who  while  he  adds,  every  sea- 
son, something  of  novelty  and  beauty  to  our  gardens, 
has  given  the  Bread-fruit  to  the  West  Indies,  and  is 
ever  on  the  watch  to  prompt,  or  to  further,  any 
scheme  of  public  advantage.    With  the  recollection 
of  such  men  must  also  be  associated  the  names  of 
the  learned  Forsters,  father  and  son,  of  Sparrmann, 
and  of  Menzies,  who  have  all  accomplished  the 
same  perilous  course,  and  enriched  their  beloved 
science.    The  cryptogamic  acquisitions  of  the  latter 
in  New  Zealand,  prove  him  to  have  attended  to  that 
branch  of  botany  with  extraordinary  success,  and  at 
the  same  time  evince  the  riches  of  that  remote  country* 
Indeed,  it  appears  that  any  country  proves  rich,  un- 
der the  inspection  of  a  sufficiently  careful  investiga- 
tor.    The  labours  of  these  botanists  have  all  been 
conducted  according  to  the  principles  and  classifica- 
tion of  Linnaeus.    Forster,  under  Sparrroann's  aus- 
pices, has  judiciously  pointed  out,  and  attempted  to 
remedy,  defects  that  their  peculiar  opportunities  en- 
abled them  to  discover,  but  with  no  invidions  ain). 
They  laboured,  not  to  overthrow  or  undermine  a 
syst^,  which  they  found  on  the  whole  to  answer 
the  purpose  of  readily  communicating  their  discove- 
ries, but  to  <x>rrect  and  strengthen  it  for  the  advan- 
tage of  those  who  might  come  after  them.     It  is 
much  to  be  lamented  that,  except  the  Nova  Genera 
Plantarum^  we  have  as  yet  so  short  and  compendious 
an  account  of  the  acquisitions  made  in  their  voyage. 
To   the  technical  history  of  these,   however,   the 
younger  Forster  has  commendably  added  whatever 
he  could  supply  of  practical  utility,  and  has  thus 
given  us  all  the  information  within  the  compass  of 
his  means. 

Long  since  the  voyages  of  these  celebrated  natu- 
ralists, the  same  remote  countries  huve  been  visited, 
in  our  own  days,  by  two  learned  botanists  more  es- 
pecially ;  these  are  M.  La  Billardierc,  and  Mr 
Brown,  Librarian  of  the  Linnfiean  Society.  TJie 
former  has  published  an  account  of  the  Plants  of 
New  Holland,  in  two  volumes  folio,  with  fine  en* 
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Botany,    gimvii^ ;    the  latter  has   fkroured    the  botanical 
^^^"V^^^  world  with  one  volume  of  a  most  acute  and  learned 
Prodromus  of  his  discoveries.     As  his  voyage  was 
made  at  the  public  expense,  we  may  trust  that  the 
government  will  consider  itself  bound  to  enable  him 
to  publish  tlie  whole  of  his  acquisitions,  in  such  a 
manner  as  to  be  generally  useful*     Hiii  own  accura- 
cy of  observation,  illustrated  by  the  drawings  of  the 
inimitable  Bauer,  cannot  fail  to  produce  such  a  work 
as»  we  will  venture  to  pronounce,  has  never  been 
equalled.    M.  La  Billardiere  has  disposed  his  book 
according  to  the  system  of  Linnsus,  a  rare  example 
in  France,  where  any  thing  not  French  usually  comes 
but  ill  recommended.      Mr  Brown,  on   the  other 
hand,  has  written  his  Prodromus^  at  least,  on  the 
principles  of  classification  established  by  the  cele* 
brated  Jussieu,  the  great  champion  of  a  natural  sys- 
tem of  his  own.     On  this  subject  we  postpone  our 
remarks  for  the  present.    Before  we  can  enter  on 
the  subject  of  natural  classification,  it  is  necessary  to 
consider  the  state  and  progress  of  botany,  for  some 
jears  past,,  in  llie  schools,  and  among  the  writers,  of 
Europe. 
Botanists  of     Sweden  has  continued  to  maintain  her  long  esta- 
bwedeu;     blished  rank  in  the  several  departments  of  natural 
science,  nor  has  Denmark  been  behind-hand  with 
her  neighbour  and  ancient  rivaL     The  son  and  suc- 
cessor of  the  great  Linnseus  endeavoured  to  follow 
his  father's  st^s,  and  was  ambitious  of  not  being  left 
"wery  far  in  the  rear ;  a  commendable  aim,  which  his 
^ort  life,  to  say  nothing  of  his  talents  or  experience, 
disabled  him  from  accomplidiing.     He  completed, 
and  gave  to  the  wo^d,  the  unfinished  materials 
which  his  iiftther  had  lefl^  for  a  Supplement  to  his 
Species  PlarUarum  and  Maniissce,  and  having  en- 
riched the  book  with  many  communications  of  Thun- 
berg  and  others,  as  well  as  a  number  of  original 
remarks,  he  felt  a  strong  desire,  not  altogether  un- 
pardonable^  of  being  thought  the  principal  author  of 
the  work.     All  uncertainty  on  this  sut^ect,  where- 
ever  other  helps  fail,  is  removed  by  the  original  ma- 
nuscript of  the  Supplementum  Plantarum  in  our  pos- 
session.  '  Ehrhart  superintended  the  printing  of  this 
work,  and  made  some  alterations  in  the  manuscript, 
traces  of  which  are  perceptible  in  the  aflfected  Greek 
names,  given  to  some  species  of  Carex,  Mespilus, 
&c^  as  well  as  in  their  sesquipe^ialian  specific  cha- 
racters.   But  he  had  introduced  his  own  new  genera 
of  Mosses ;  which  the  younger  Linnsus  thought  so 
alarming  an  Innovation,  that  he  ordered  the  sheet 
which  contained  these  matters  to  be  cancelled.     We 
are  possessed  of  a  copy,  which  shows  the  genera  in 
question  to  be  almost  all  well  founded,  and  what  are 
now,  under  Hcdwig's  sanction,  generally  received, 
though    by    other    names.       The    descriptions    of 
Ehrhart  are  precise  and  correct,  though  his  termi- 
nology is  exceptionable,  full  of  innovations,   and 
crabbed  expressions.    Two  years,  almost  immediate- 
ly preceding  the  death  of  the  younger  Linnaeus, 
were  spent  by  the  latter  in  visiting  England,  France 
and  Holland,  and  were  employed  to  very  great  ad- 
vantj^e,  in  augmenting  his  collection  of  natural  pro- 
ductions, as  well  as  his  scientific  skill.     During  this 
tour,  he  attached  himself  strongly,  through  the  me- 
iUttm  4»f  hii  old  friend  Solanderi  to  Sir  Joseph  Banks; 


and  while  in  France,  he  almost  planted,  or  at  least  Hotaiiy« 
greatly  advanced,  a  Linnsean  school  in  that  kingdom.  ^"^"^/"^ 
He  had  scarcely  resumed  his  professorial  office  at  • 
home,  when  he  was  unexpectedly  taken  ofi^,  by  an 
acute  disease,  in  his  forty-second  jear.  Of  the  ta- 
lents and  performances  of  his  successor  Thunberg, 
who  still  wah  honour  fills  the  chair  of  the  Rudbecks 
and  the  Linnaei,  we  have  already  spoken.  Dr 
Swartz  is  the  Bergian  professor  of  Botany  at  Stock- 
holm. The  Transactions  of  the  Upsal  Academy, 
founded  by  the  younger  Rudbeck,  are  continued  oc- 
casionally ;  and  those  of  the  Stockholm  one,  whose 
foundations  were  laid  by  Linnaeus,  are  published  re- 
gularly. Both  are  from  time  to  time  enriched  with 
botanical  communications,  worthy  of  the  pupils  of 
so  illustrious  a  school.  A  veteran  in  botanical  science. 
Professor  Retzius,  stjU  presides  at  the  University  of 
Lund.  TheVorthy  and  accurate  Afzelius,  well 
known  in  England,  who  accomplished  a  hazardous 
botanical  expedition  to  Sierra  Leone,  is  the  coadju- 
tor of  Professor  Thunberg ;  and  the  difficult  subject 
of  Lichens,  under  the  hands  of  Dr  Acharius,  is  be- 
come so  vast  and  so  diversified,  as  to  be  almost  a 
science-  of  itself. 

Denmark  has  alway  possessed  some  acute  and  of  ^* 
learned  botanists,  and  has,  more  than  most  other  ™*'^' 
countries,  been  supplied  with  dried  specimens  of 
plants,  as  an  article  of  commerce,  from  her  West  or 
East  Indian  establishments.  Oeder,  the  original  au» 
thor  of  the  Flora  Danica^  and  Muller  its  continua- 
tor,  have  distinguished  themselves ;  but  their  fame  iis 
inferior  to  that  of  the  late  Professor  Vahl,  who  stu- 
died under  the  celebrated  Linnaeus,  and  who  is  the 
author  of  several  excellent  descriptive  works*  He 
undertook  no  leas  than  a  new  Species,  or,  as  he' en- 
titled it,  Enumeration  Plantarum^  an  admirable  per- 
formance, cut  short  by  his  death  at  the  end  of  the 
second  volume,  which  finishes  the  class  and  order  TW- 
andria  Monogynia.  it  is  almost  superfluous  to  naen- 
tion,  that  Afzelius  and  Retzius,  as  well  as  Vahl,  in 
all  they  have  given  to  the  world,  have  followed  the 
system  of  their  great  master,  llie  Flora  Danica^ 
cliiefly  a  collection  of  plates,  with  few  synonyms  and  - 
no  descriptions,  has  come  forth,  from  time  to  time, 
for  above  fifly  years  past,  in  fasciculi,  without  any 
order,  and  is  still  incomplete.  It  was  undertaken  by 
royal  command,  and,  in  a  great  measure,  at  the  sove- 
reign's expense ;  though  regularly  sold,  except  some 
copies  presented  to  certain  distinguished  men,  as 
Linnaeus. 

Afler  tile  example  of  Deiimark,  Sweden,  &c.  Rus-ofRuuia; 
sia  has  been  desirous  of  promoting,  throughout  its 
vast  dependencies,  an  attention  to  natural  knowledge. 
Nor  was  any  country  ever  more  fortunate  in  the  pos- 
session of  an  active  and  intelligent  naturalist.  The 
celebrated  Pallas  successfully  devoted  a  long'  life  to, 
these  pursuits,  and  to  the  communication  of  his  dis- 
coveries and  observations.  He  prompted  the  Em- 
press Catharine  to  offer  an  unlimited  sum  for  the 
museum,  library,  and  manuscripts  of  Linnaeus ;  but, 
fortunately  for  their  present  possessor,  the  ofier  was 
made  too  late.  A  Flora  Rossica,  on  the  most  mag- 
nificent scale,  was  undertaken  by  Pallas,  his  Imperial 
mistress  proposing  to  defray  the  cost  of  the  whole 
undertaking,  not  merely  for  sale,  but  for  gratuitous 
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Botany,  presentation,  on  the  most  princely  scale,  to  all  who 
had  any  taste  or  ability  to  make  use  of  the  book. 
This  well-intended, munificence  was  the  cause  of  the 
ruin  of  the  project.  Half  of  a  first  volume  was  be- 
stowed as  the  Empress  intended.  But  the  second 
part,  instead  of  following  the  destination  of  the  first, 
got  into  the  hands  of  interested  people,  who  defeat- 
ed the  liberal  designs  of  their  sovereign,  misapplied 
her  money,  and  by  the  disgust  and  disappointment 
which  ensued,  prevented  the  continuance  of  the  work. 
Those  who  wished  to  complete  their  sets,  or  to  ob- 
tain the  book  at  all,  were  obliged  to  become  clandes- 
tine purchasers,  buying,  as  a  favour,  what  they  ought 
to  httve  received  as* a  free  gift;  and  were  moreover, 
like  the  writer  of  this,  often  obliged  to  put  up  with 
imperfect  copies.  In  like  manner  the  intentions  of 
the  great  Mr  Howard,  respecting  his  book  on  pri- 
sons, were  rendered  ineffectual,  by  the  disgraceful 
avarice  of  certain  London  booksellers,  who  imme- 
diately bought  up,  and  sold  at  a  greatly  advanced 
Erice,  the  whole  edition,  which  its  benevolent  author 
ad  destined  to  be  accessible  to  every  body  at  an 
unusually  cheap  rate.  These  examples,  amongst 
others,  riiow  that  it  is  the  most  difficult  thing  in  the 
world  to  employ  patronage,  as  well  as  gratuitous  cha- 
rity of  any  kind,  to  real  advantage,  except  under  the 
guidance  of  the  most  rigorous  discretion.  **  All 
that  men  of  power  can  do  for  men  of  genius/'  says 
€rray,  if  we  recollect  aright,  "  is  to  leave  them  at 
liberty,  or  they  become  like  birds  in  a  cage,"  whose 
song  is  no  longer  that  of  nature  and  enjoyment* 
The  great  and  the  affluent  may  foster  and  encou* 
rage  science  and  literature,  by  their  countenance, 
their  attention,  and  a  free,  not  overwhelming,  libe- 
rality. But  when  princes  become  publishers  of 
books,  or  directors  of  academies,  they  generally  do 
more  harm  than  good.  They  descend  from  their 
station,  and  lose  sight  perhaps  of  their  higher  and 
peculiar  duties,  which  consist  in  proiaoting  the  gene- 
ral prosperity,  peace,  and  liberty  of  their  subjects, 
under  the  benign  influence  of  which,  every  art, 
science,  or  pursuit,  that  can  be  baneficial  to  •  man- 
kind, is  sure  to  flourish  without  .much  gratuitous  as- 
sistance. 

Several  of  the  immediate  scholars  of  the  illustri- 
ous Swedish  naturalist  were  planted  in  difierent  parts 
of  Germany.  Murray,  to.  whom  he  entrusted  the 
publication  of  that  compendious  volume,  entitled, 
Systema  VrgetadUiutttf  and  who  printed  two  succes- 
sive editions  of  the  work,  was  seated  as  Professor  at 
Goltingen.  Giseke  was  established  at  Hamburgh, 
and,  after  the  death  of  Linnaeus,  gave  to  the  world 
such  an  edition  as  he  was  able  to  compile,  from. his 
own  notes  and  those  of  Fabric! us«  of  the  lectures  of 
their  late  preceptor,  on  the  Natural  Orders  of  Plants. 
His  id^os  on  this  subject  Linnseus  himself  always  con- 
sidered as  too  imperfect  to  be  published,  except  in  the 
form  of  a  sketch  or  index,  at  the  end  of  his  Genera 
Plantarum,  The  venerable  patriarch.  Professor  Jac- 
quin,  still  survives  at  Vienna,  where  he,  and  his  wor- 
thy son,  have  enriched  botany  with  a  number  of 
splendid  and  useful  works.  They  have  given  to  the 
public  several  labours  of  the  excellent  practical  bo- 
tanist Wulfen,  and  others,  which  might,  but  for  their 
encouragementi  have  been  lost.    "Die  highly  valua- 
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ble  publication  of  Host  on  grasses,  is  conducted  oa  Bot»f. 
the  pUn  of  Jacquin's  works.  His  Synopsis  of  Aus- 
trian plants  is  an  excellent  Flora^  disposed  according 
to  the  Sexiuil  System,  as  is  the  more  ample  Tenta" 
men  Flora  Germaniae  of  the  celebrated  Dr  Roth, 
one  of  the  best  practical  European  botanists,  and 
more  deeply  versed  than  most  others  in  cryptogamic 
lore.  The  best  Linnsean  Flora^  as  far  as  it  goes,  that 
the  world  has  yet  seen,  we  speak  it  without  any  ex- 
ception, is  the  Flora  Germanica  of  Professor  8chr»» 
der  of  Gottingen,  the  first  volume  of  which,  com- 
prising the  first  three  classes  of  the  sexual  systeni, 
was  published  in  1806.  The  correct  distinctions, 
well-digested  synonyms,  and  complete  descriptions  of 
this  work,  are  altogether  unrivalled.  If  t&  whole 
should  be  equally  well  executed,  for  which  the  long- 
est life  would  be  scarcely  sufiicient,  it  must  ever  be 
the  Standard  book  of  European  botany.  Its  descrij^ 
tions  of  grasses  are  worthy  to  accompany  the  exqui- 
site engravings  of  the  same  tribe  from  the  hand  of 
Leers,  published  at  Herbom  in  1775,  which  excel 
every  other  botanical  representation  that  we  have  ex- 
amined. They  will  bear,  and  indeed  they  require, 
the  application  of  a  magnifying-glass,  like  the  plants 
themselves.  The  purchaser  of  this  little  volume  must 
however  beware  of  the  second  edition,  whose  plates 
are  good  for  little  or  nothing.  The  name  of  Schn- 
der  has  long  been  distinguished  in  Cryptogamic  Bo- 
tany. In  this  pursuit,  the  industrious  and  accurafee 
botanists  of  Germany,  shut  out  from  extensive  op- 
portunities of  studying  exotic  plants,  have  had  full 
scope  for  their  zeal  and  abilities.  In  this  field  the 
Leipsic  school  has  distinguished  itself.  Here  the 
great  Schreber  first  began  his  career  with  some  of 
the  most  perfect  cryptogamic  works,  especially  on 
the  minute  genus  Pkascum.  Here  the  same  author 
published  his  excellent  Flora  L^psiensist  his  labori- 
ous practical  work  on  Grasses,  and  finally  his  im- 
? roved  edition  of  the  Genera  Plantarum  of  his  friend 
.innseus.  But,  above  all,  Leipsic  is  famous  for  be- 
ing the  residence  of  Hedwig,  whose  discoveries,  re- 
lative to  the  fructification  and  generic  characters  of 
Mosses,  form  an  era  in  botanic  science.  Under  the 
hands  of  such  an  observer,  that  elegant  tribe  displays 
itself  with  a  degree  of  beauty,  variety  and  singularity, 
which  vies  with  the  most  admired  herbs  and  floweis, 
and  confirms  the  Linnsean  doctrine  of  impregnation, 
which  the  more  obvious  organs  of  the  latter  had 
originally  taught.  Nor  must  we,,  in  speaking  of 
cryptogamic  plants,  neglect  here  to  record  the  names 
of  Weis,  Weber,  Mohr,  Schmidel,  Esper,  and  espe- 
cially Hofimann ;  the  plates  of  the  latter,  illustrating 
the  Lichen  tribe,  are  models  of  beauty  and  correct- 
ness. His  Flora  Germanica  is  a  most  convenient 
and  compendious  manual,  after  the  Linnsean  system. 
Fungi  have  been  studied  in  Germany  with  peculiar 
care  and  minuteness.  The  leading  systematic  au- 
thor in  this  obscure  tribe,  Persoon,  was  indeed  bom, 
of  Dutch  parents,  at  the  Cape  of  Good  Hope ;  but 
he  studied  and  published  at  Gottingen.  Two  writ- 
ers, of  the  name  of  Albertini  and  Schweiniz,  have 
published  the  most  minute  and  accurate  exemplifi- 
cation of  this  natural  order,  in  an  octavo  volume,  at 
Leipsic,  in  the  year  1805,  comprising  the  Fungi  of 
the  district  of  Niski  in  Upper  Lusatia.    If  thev  fi- 
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Botany,  gwres  ue  less  exquisitely  finiihed  then  Penoon'Sy  or 
less  elaborately  detailed  than  Schrader's,  their  de- 
scriptions make  ample  amends. 

The  German  school  of  botany  has,  for  a  long  pe« 
riod,  been  almost  completely  Linncan,  This  how* 
ever  was  not  always  the  case,  for,  in  the  earlier  part 
of  his  career,  the  learned  Swede  was  attacked  more 
repeatedly  and  severely  from  this  quarter  of  the 
world  than  any  other ;  his  ridiculous  critic  Sieves. 
beck  of  Petersburgh  excepted,  who  would  not  admit 
the  doctrine  of  the  sexes  of  plants,  because  the  pol- 
len of  one  flower  may  fly  upon  another,  and  his  pu* 
ri^  could  not  bear  the  idea  of  such  adultery  in  Na- 
ture* Numerous  methods  of  arrangement  appeared 
in  Germany,  fn>m  the  pens  of  Heister,  Ludwig, 
Haller,  and  others,  and  even  Schreber  adopted  a 
system  like  some  oif  these  in  his  Flora  above  men- 
tioned. It  would  be  to  no  purpose  now  to  criticise 
these  attempts.  Tliey  cannot  rank  as  natural  sys- 
tems, nor  have  they  the  convenience  of  artificial 
ones*  Pftrt  of  their  principles  are  derived  from  Lin- 
nseus,  others  from  Rivinus.  Their  authors  were  not 
extensively  conversant  with  plants,  nor  trained  in 
any  sound  principles  of  generic  discrimination  or 
combination.  They  set  off  with  alacrity,  but  were 
soon  entangled  in  their  own  difficulties,  and  were 
left  by  Linnaeus  to  answer  themselves  or  each  other. 
We  here  mention  these  learned  systematics,  for 
learned  they  were  thought  by  themselves  and  their 
pupils,  merely  because  they  will  scarcely  require 
animadversion,  when  we  come  to  canvass  the  great 
question  of  natural  and  artiflcial  classification,  they 
having  had  no  distinct  ideas  of  a  difference  between 
the  two.  Hedwig  used  frequently  to  lament,  that 
his  preceptor  Ludwig  had  never  perfected  his  sys- 
tem of  arrangement ;  but  from  what  he  has  given  to 
the  world,  we  see  no  great  room  to  suppose  he  had 
any  thing  very  excellent  in  reserve.  Unexecuted 
projects  are  magnified  in  the  mists  of  uncertainty. 
We  have  ventured  elsewhere,  in  a  biographical  ac- 
count of  Hedwig,  to  remark,  that  even  that  ingeni- 
ous man  *'  did  not  imbibe  under  Ludwig,  anything 
of  the  true  philosophical  principles  of  arrangement, 
the  talents  for  which  are  granted  to  very  few,  and 
are  scarcely  ever  of  German  growth.  We  mean  no 
invidious  reflections  on  any  nation  or  people.  Each 
has  its  appropriate  merits,  and  all  are  useful  toge- 
ther in  science,  like  difterent  characters  on  Uie 
theatre  of  human  life." 

Germany  may  well  dispense  with  any  laurels  ob- 
tained by  the  very  secondary  merit  of  speculative 
schemes  of  classification,  when  she  can  claim  the 
honour  of  having  produced  such  a  practical  observer 
as  Gsrtner.  This  Indefatigable  botanist  devoted 
himself  to  the  investigation  of  the  fruits  and  seeds  of 
plants.  Being  eminently  skiUed  in  the  use  of  the 
pencil,  he  has,  like  Hedwig,  faithfully  recorded, 
what  he  no  less  acutely  detected.  I'he  path  he 
struck  oat  for  himself,  of  delineating  and  describing 
in  detail,  with  magnified  dissections,  every  part  of 
the  seed  and  seed-vessel  of  each  genus  within  his 
reach,  had  never  been  explored  before  in  so  regular 
and  idethodical  a  manner.  Botanists  of  the  Linnsean 
school  are  justly  censurable  for  having  paid  too  Kt- 
tle  attention  to  the  structure  of  these  important  parts. 


in  their  generic  characters.  *  Indeed  it  may  be  said»  Bouny. 
that  if  they  were  able  to  establish  good  genera  with- 
out them,  and,  after  the  example  of  Sieir  leader, 
merely  preferred  the  more  obvious  and  distinct  or- 
gans, when  sufficient  for  tibeir  purpose,  their  conduct 
was  justifiable.  If  generic  principles  be  natural  and 
certain,  it  matters  not  on  what  parts  of  the  fructifi- 
cation they  are  founded ;  nor  is  the  inflorescence,  or 
even  the  herb  or  root,  rejected  by  sound  philoso- 
phers, but  because  they  are  found  to  lead  only  to 
unnatural  and  uncertain  characters.  It  is  therefore 
extremely  to  the  honour  of  Linnseus,  Gaertner  and 
Jussieu,  that  their  conceptions  of  genera  are  almost 
entirely  the  same.  They  meet  in  almost  every  point, 
however  different  the  paths  by  which  they  pursue 
their  inquiries.  Their  labours  illustrate  and  confirm 
each  other.  Even  Toumefort,  who  conceived  so 
well,  on  the  whole,  the  distinctions  of  genera,  which 
he  could  but  ill  define,  receives  new  strength  from 
their  knowledge,  which  does  not  overturn  his  imper- 
feet  performances,  but  improve  them.  The  accurate 
student  of  natural  genera  cannot  fail  to  perceive, 
that  where  Gaertner  differs  from  Linneus,  which  is 
but  in  a  very  few  material  instances,  such  as  his  nu- 
merous subdivision  of  the  genus  Fumaria^  and  his 
distribution  of  the  compound  flowers,  it  arises  firom 
his  too  intent  and  exclusive  consideration  of  one  part 
of  the  fructification,  instead  of  an  enlarged  and  coix^ 
prehensive  view  of  the  whole.  In  other  words,  he 
neglects  the  Linnsean  maxim,  that  '*  the  genus 
should  give  the  diaracter,  not  the  character  the  ge- 
nus." Such  at  least  appears  to  us  the  case  in  Fu^ 
maria.  In  the  syngenesious  family,  being  so  very 
natural  in  itself,  the  discrimination  of  natural  genem 
becomes  in  consequence  so  difficult,  that  Gcrtner 
and  Linnseus  may  well  be  excused  if  they  do  not 
entirely  agree,  and  they  perhaps  may  both  be  satis- 
fied with  the  honour  of  having  collected  materials, 
and  disposed  them  in  different  points  of  view,  for  the 
use  of  some  future  systematic,  who  may  decide  be- 
tween them.  However  exact  Gaertner  may  have 
been  in  discriminating  the  parts  of  seeds,  we1>elieve 
him  mistaken  in  distinguishing  the  viieUus  as  a  sepa- 
rate organ,  distinct  In  functions  from  the  cotyledons* 
His  readers  will  also  do  well,  while  they  profit  by  his 
generally  excellent  principles,  not  to  admit  any  of 
his  rules  as  absolute.  They  may  serve  as  a  clue  to 
the  intricacies  of  Nature,  but  they  must  not  over- 
rule her  laws.  Still  less  is  our  great  carpologist  to 
be  implicitly  followed  in  physiological  doctrines  or 
reasonings ;  witness  his  feeble  and  incorrect  attack 
on  Hedwlg's  opinions,  or  rather  demonstrations,  re- 
specting the  impregnation  of  Mosses.  His  criticisms 
of  Linnaeus  are  not  always  marked  with  that  candour 
which  becomes  a  disinterested  lover  of  truth  and 
nature,  nor  can  we  applaud  in  general  his  changes 
of  nomenclature,  or  of  terminology;  especially  when 
he  unphilosophically  calls  the  germen  of  Linnaeus, 
the  ovariumy  a  word  long  ago  rejected,  as  erroneous 
when  applied  to  plants.  These  however  are  slight 
blemishes,  in  a  reputation  which  will  last  as  long  as 
scientific  botany  is  cultivated  at  all.  Botanists  can 
now  no  longer  neglect,  but  at  their  own  peril,  the 
parts  which  Gaertner  has  called  into  notice,  and  to 
the  scrutiny  of  which,  directed  by  bis  faithful  guii- 
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ance,  the  physiolegitt  and  the  systematic  must  ofteB, 
in  future,  recur. 

We  shall  close  this  part  of  our  subject  with  the 
roeotion  of  the  Berlin  school,  where  Gleditsch,  who, 
in  i  740,  repelled  the  attacks  of  Siegesbeck  on  Lin- 
naeus, was  Professor,  and  published  a  botanical  sys-^ 
tern,  founded  on  the  situation,  or  insertion,  of  the 
stamens ;  the  subordinate  divisions  being  taken  from  ^ 
the  number  of  the  same  parts ;  so  that  it  is,  in  the 
latter  respect,  a  sort  of  inversion  of  the  Linnaean 
•method.    In  the  former,  or  the  outline  of  its  plan, 
the  system  of  Gleditsch  is  in  some  measure  an  anti- 
cipation of  that  of  Jussieu.     Berlin  has  of  late  been 
much  distinguished  for  the  study  of  natural  history, 
and  possesses  a  society  of  its  own,  devoted  to  that 
.pursuit.     Its  greatest  ornament  was  the  late  Profes- 
sor Willdenou%  who  if  he  fell  under  the  lash  of  the 
more  accurate  Afzelius,  is  entitled-  to  the  gratitude 
of  his  fellow-labourers,  not  for  theoretical  specula- 
tions, but  for  the  useful  and  arduous  undertaking  of 
a  Species  Plantarum,  on  the  Linnsean  plan,  being  in- 
deed an  edition  of  the  same  work  of  Linnaeus,  en- 
riched with  recent  discoveries.     This  book,  lefc  un- 
finished at  the  end  of  the  first  order- of  the  CryptO' 
gamiay  by  the  death  of  the  editor,  wants  only  a  ge- 
neral index  ta  render  it  sufficiently  complete.    The 
Mu8ci$  Lichenest  and  Fungit  are  systematically  treat- 
ed in  the  separate  works  of  writers  devoted  to  those 
particular,  and  now  very  extensive,  subjects,  from 
whom  Willdenow  could  but  have  been  a  compiler. ' 
With  the  Fiticesy  which  he  lived  to  publish,  he  was 
practically  conversant.   His  insertion  of  the  essential 
generic  characters,  throughout  these  volumes,  is  an 
useful  addition,  and  now  become  necessary  in  every 
similar  undertaking, 
•f  HollsDcl;     Little  can  be  said  of  Holland  in  this  review  of 
the  botanical  state  of  Europe  for  a  few  years  past. 
The  Leyden  garden  has  always  been  kept  up,  espe- 
cially during  Uie  life  of  the  late  Professor  David  Van 
•Royen,  with  due  care  and  attention;  we  know  little 
jof  its  fate  in  the  iBubsequent  convulsed  state  of  the 
.country.     Botany  has  long  been  on  the  decline  at 
Amsterdam,  though  we  are  indebted  to  that  garden 
ibr  having  first  received,  and  afterwards  communi* 
cated  to  other  countries,  such  acquisitions  of  Thun- 
berg  in  Japan  as  eseaped  the  perils  of  importation. 

The  botany  of  Switzerland  may,  most  commo* 
diously, .  be  considered  in  the  next  place.  Here^  in 
his  native  country,  the  great  Haller,  aCter  a  long  re- 
sidence at  Gottingen,  was  finally  established.  Its 
rich  and  charming  Flora  has  been  illustrated  by  his 
classical  pen,  with  peculiar  success.  Every  body  is 
conversant  with  the  second  edition  of  his  work,  pub- 
lished in  1768,  in  3  vols,  folio,  and  entitled,  Hittoria 
SHrpium  Indigenarum  Hdvetia,  with  its  inimitable 
engravings,  of  the  Orchis  tribe  more  particularly. 
But  few  persons,  who  have  not  laboured  with  some  at- 
tention at  the  botany  of  Switzerland,  are  aware  of  the 
superior  value,  in  point  of  accuracy,  of  the  original 
edition  of  the  same  work,  published  in  1742,  under 
the  title  of  Enumeraiio  Methodica  Siirpium  Helvetia 
Indigenarum.  This  edition  is  indispensable  to  those 
who  wish  fully  to  understand  the  subject,  or  to  ap«  ' 
preciate  Hdler's  transcendent  knowledge  and  abili- 
ties.   These  works  are  classed  after  a  system  ef  bis 
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own,  intended  to  be  more  consonant  -  with  nature   Boinf. 
than  the  Linnsan  sexual  method.    We  can  scarcely 
say  that  it  is  so,  on  the  whole ;  nor  is  it,  on  the  other 
hand,  constructed  according  to  any  uniformity  of 
plan.     The  number  of  the  stamens,  compared  with 
that  of  the  segments  of  the  corolla,  or  its  petals,  re- 
gulate the  characters  of  several  •  classes,  and  those 
are  artificial.    .Others  are  assumed  as  natural,  and 
are  for  the  most  part  really  so,  but  their  characters 
are  fi^quently  taken  from  Linnaeus,  even  from  his 
artificial  system,  as  the  Cruciaiis^  and  the  Apetda, 
Lord  Bute  has  well  said,  that  Haller  was  a  Lmnaum 
in  disguise.     His  classification  however  was  roerdy 
intended  to  answer  his  own  purpose,  with  respect  to 
the  Swiss  .plants;  for  he  waft  not  a  general  botaniBt, 
nor  had  he -a  sufficiently  comprehensive  view  of  the 
subject  to  form  a  general  system,  or  even  to  be 
aware  of  the  difficulties  of  such   an  undertaking. 
He  ought  not  tlierefore  to  be  obnoxious  to  criticism 
in  that  view.    His  method  has  served  for  the  use  of 
his  scholars,  as  the  Linnaean  one  serves  English  bo- 
tanists, by  way  of.  a  dictionary.     Some  such  is  ne« 
cessary  rand  those  who  should  begin  to  decide  on  the 
merits  of  a  system,  before  they  know  plants,  would 
most  assuredly  be   in   danger  of  appearing   more 
learned  to  th^emselv^s  .than  to  others.     We  cannot 
exculpate  Haller  from  some  degree  of  prejudice  in 
rejecting  real  improvements  of  Linnaeus,  which  are 
independant  of  classification ;  such  as  his  trivial  or 
specific  names,  by  which  every  species  is  spoken  of 
at  once,  in  one  word,  mostly  so  contrived  as  to  assist 
the  memory,  by  an  indication  of  the  character,  ap- 
pearance, history,  or  use,  of  the  plant.     What  did 
the  great  Swiss  botanist  substitute  in  the  place  of 
this  contrivance-^  A  scries  of  numbers,  burthensome 
to  the  mem<Hry,  destitute  of  information,  accommo- 
dated to  his  own  book  only,  and  necessarily  liable 
to  total  change  on  the  introduction  of  every  new- 
discovered  species !  At  the  same  time  that  he  re- 
jected the  luminous  nomenclature  of  his  old  friend 
and  fellow-student,  who  had  laboured  in  the  most 
ingenuous  terms  to  deprecate  his  jealousy,  -he  paid  a 
tacit  homage  to  its  merit,  by  contending  that  the 
honour  of  this  invention  was  due  to  Rivinus.    In 
this  he  was  not  less  incorrect  than  uncandid,  the 
short  names  of  Rivinus  being  designed  as  specific 
characters,  for  which  purpose  Haller  knew,  as  well 
as  Linnaeus,  they  were  unfit.     Useful  specific  cha- 
racters he  himself  constructed  on  the  plan  of  Linnae- 
us, with  some  little  variation,  not  always  perhaps  for 
the  better,  as  to  strictness  of  principle,  but  oflen 
strikingly  expressive.    Here,  as  in  every  thing  con* 
nected  with  practical  botany,  he  shines.     The  most 
rigid  Linnaean,  whose  soul  is  not  entirely  shrivelled 
up  with  dry  aphorisms  and  prejudice,  must  love 
Haller  for  his  taste  and  enthusiasm,  and  the  Flora  of 
Switzerland  as  much  for  his  sake  as  its  own.    No 
wonder  that  his  pupils  nmltiplied,  and  formed  a  band 
of  entliusiasts,  tenacious  of  even  the  imperfections  of 
their  master.    The  line,  of  demarcation  is  now  no 
longer  distinctly  drawn  between  them  and  the  equal- 
ly zealous  scholars  of  the  northern  sage.    The  ami* 
able  and  lamented  Davall  strove  to  profit  by  the  k* 
hours  of  both.   .The  Alpine  botanists  of  France  and 
Italy  have  served  to  amalgamate  the  Swedish  dod 
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Botftny.  tbe  Hdvetian  sdiooiB.  The^^ora  of  Datiphiny  by 
Vilian  is  nearly  Linnean  in.  63«tem,  and  the  prin- 
.ciples  of  the  veteran  Bellardi  of  Turin  are  entirely 
80  V  though  he  has  been,  in  some  of  his  publications, 
obliged  to  conform  totiie  method  of  his  iate  precep- 
tor, the  venerable  Allioni,  who  in  spite  of  all  remon- 
aOrane^t^'bad  the  auibitioa  of :  fotmiiig  a  system  of 
his  own.  His  Flora  Pedemontana  fs  disposed  ac- 
cording to  this  system,  an  unnatural  and  inconveni- 
eol  j amble  of  the  ideas  of  Rivinus,  Toumefort,  and 
others.  This  work  is  also  faulty  in  the  neglect  of 
specific  definitions,  so  that  its  plates  and  occasional 
ideacriplions  are  silone  what  lender  it  useful;  nor 
4¥0uld  it  perhaps,  but  for  the  uncommon  abundance 
of  rare  species,  be  consulted  at  all. 

We  may  glance  over  the  botany  of  Italy,  to  whose 
hoondaries'  we  have  thus  been  insensibly  led,  as  the 
eye  of  the  traveller  takes  a  bird's-eye  view  of  its 
outatretofaed  plains  .from  the  summits  of  the  Alps. 
We  may  pass  froo  Turin  to  Naples  without  meeting 
with,  any  school  of  distinction.  The  northern  states 
are  not  without  Uieir  professors  and  patrons  of  bo- 
tany, nor  are  their  nobles  destitute  of  taste,  in  vari- 
ous branches  of  natural  knowledge.  The  names  of  a 
Castiglione  of  Mikn,  a  Durazzo  and  Dinegro  of  Ge- 
noa»  and  a  Savi  of  Pisa»  deaerve  to  be  mentioned  with 
Ikonour,  for  their  knowledgct  and  tfaekr  sfceal.  The  «infor* 
UmateCyrillo^  and  bis  friend  Fadfieo,  a€  Naples,  were 
jnaetical  botanists.  .There  is  also  a  rising  school,  of 
great  promise,  at  Palermo.  But  since  the  time  of 
Scopc^  Italy  baa  contHbuted  Uttle.to  our  stock  of 
information;  nor  are  the  latter  publications  of  this 
lamment  man,  while  he  ir^ded  at  Ftevia,  commensu- 
rate in  importance  or  merit  with  those  earlier  onee, 
the  Flovay  aad  Entamologia;  CamMka^  which  have 
'  inmiortalized  his  name.  Scopoli,  who  at  first  adopt- 
ed a  system  of  ^is  own,  had  the  sense  and  liberality, 
bk  his  second  edition,  to  resign  it,  in  4ftVour  of  what 
his  maturer  experience  taught  him  to  prefer,  the  sex- 
4ial  system  of  Linnseus. 

.-.  iSpainand  Portogal  claim  our  attention;  the  for- 
jMerfor  beipg  the  chlmnel  through  which  the  gar- 
dens of  Europe  have,  been,  for  some  years  past  en- 
riched wkh  many  new  Mexican  and  Peruvian  plants; 
«tid  Jikewise  as  the  theatre;  of  the  pubhcation  of 
aooie  important  books,  relative  to  the  lM>tany  of  those 
eou^^riiss.  Iki  speakitig  of  Amedcan  botany,  we  have 
Aieniioned'Uie  FloTk^Pteruvtana^  tvhdse  aotfaors,  RuiJi 
«nd  Pavdn,  rank-  deservedly  high  for  their  industry 
and  ^owledgc^.    .  Thd  late  Cavanilles,  resident  tit 
Madrid,  has  also  communicated  to  the  learned  world 
mocfa.inibrmation,  from  the  same  sourde.     Spain 
seems  anxious  to  redeem  her  re!|)Utatioh,  which  suf* 
feredso  much  from  the  neglect,  or  rather  persecu<^ 
tion^(«f  the  trtaly  excellent  but  unfbrtunate  Dombey^ 
«bo,ciike  many  other  benefactors  of  mankind, '^es 
allowed  to. make  all  his^  exertions  hi  vain,  and  fin^Hy 
penstesd  tnikiiowii,  ih  the  dMbofical  hands  of  English 
skive-^eidersiM^Mofitserrat.     Poi*lugal  is  most  dis« 
feinguished  at  home  by  the  labours  of  a  learned  be^ 
Mdictme,  Dr  Felix  Avellar  Brotert»,  authot  of  a 
Fbra  Lmtiiankui,  diriposed  afh-v*  the  liJ^ifndtiR  1ne« 
Aed,  reduoed'^ntlrdsf  to  pHncipfe^  of  ndmbev ;  and 
abroad  by  the  valuable  work  of  Father  Ixmreiro, 
MlifiU  FhNi  Cothinck^enm,  in  whkh  tbe  plants 
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.  of  Cochinchtna,  and  of  the  neighbourhood  of  Can* 
ton,  are  classed  and  defined  in  the  Linnseon  manner, 
with  valuable  descriptions  and  reniarks*  It  is  un- 
doubtedly a  disgrace  to  the  possesFSors  of  such  a 
country  as  Brasil,  that  they  have  not  derived  from 
thence  more  benefit  to  the  world,  or  to  themselves, 
from  its  natural  productions.  But  thcv  are  satisfied 
with  what  the  bowels  of  the  earth  afiford,.  and  tliey 
neglect  its  more  accessible,  though  perhaps  not  less 
valuable,  treasures.  The  jealousy,  and  innumerable 
restrictions  of  their  government,  render  what  they 
possess  as  useless  to  all  the  world  as  to  themselvea. 
A  genius'of  the  first  rank  in  natural  science,  as  well 
as  in.eveiy  thing  which  his  capacious  mind  em- 
braced, has  arisen  in  Portugal,  and  has  been  domes- 
ticated in  the  schools  of  Paris  and  London,  the  ami- 
able and  learned  Gorrea  de  Serra,  now  a  traveller  in 

.  the  United  States  of  America.  What  little  impulse 
has  been  given  to  literature  in  Portugal,  and  parti- 
cularly the  foundation  of  a  Royal  Academy  of 
Sciences,' is  owing  to  him  ;  and  though  his  name  has' 
chiefly  appeared  in  the  ranks  of  botanical  science  in 
an  incidental  manner,  no  one  possesses  more  en- 
larged and  accurate  views,  ^or  more  profound  knoww 
ledge,  of  the  subject. 


-  In  the  extensive,  though  incomplete,  review  which  Eogliah  and 
we  have  undertaken  of  Uie  recent  history  of  botani-  ^'T"^^ 
cal  science,  the  individual  merits  of  particular  wri«  ^™^"* 
ters  have  chiefly  hitherto  been  detailed  and  com- 
pared. The  most  difficult  part  of  our  task  perhans 
still  remains ;  to  contrast  andi  to  appreciate  the  influ- 
ence and  the  merits  of  two  g^at  and  rival  nations,  in 
the  general  school  of  scimitific  botany ;  to  consider 
the  causes  that  have  led  to  the  particular  line  which 
each  has  taken,  and  to  compare  the  success,  as  well 
tis  to  cdcnlate  the  probable  future  consequences,  of 
their  i  Mspective  aims.  England  and  France  have^ 
from  the  time  of  Ray  and  Tommefort,  been  competi- 
tors in  botanical  fame,  because  each  was  ambitious 
of  supporting  the  credit  of  the  great  man  she  had 
produced.  This  contest,  however,  as  fhr  as  it  re- 
garded theoretical  speculations,  has  entirely  6ub'> 
sided  on  the  part  of  Kay's  champions.  In  practical 
science,  lik^ise,  the  admirers  of  Ray  and  of  Toume- 
fort have  shaken  hands,  like  those  of  every  other 
school.  On  the  subject  of  sy^em,  the  question  is 
grMtiy  changed ;  for  though  a  phcehix  has  arisen 
from  the  ashes  of  Totirnefort,  its  <'  star-like  eyes," 
diarting  far  beyond  all  former  competition,  have  been 
met,  if  not  dazzled,  by  a  new  light,  rising  in  fdll 
gloiy  from  the  north  ;  a  polar  star,  which  has  been  . 
hailed  by  all  the  nations  of  the  earth. 

The  Linmean  system  of  classification,  with  all  its  Eaglsnd. 
concmnltant  advantages  of  nomenclature,  luminous 
technical  definition,  and  richness  oflfiformation,  wm 
planted,  Mke  afVe^  and  Vigorous  Acyen,  in  thefa« 
ifotp^Me  soil  of  England,  already  fertilized  with  ac- 
euniiiilacitms  of  practical  knowledge,  about  the  middle 
of  the  last  century.  If  we  may  pursue  the  metaphor, 
the  ground  was  dnfirely  cleared  for  its  reception; 
for  M  previdus  systems  had  been  of  confined  and 
local  use ;  the  alphabetical  index  having  become  the 
resource  of  even  the  most  learned ;  and  the  pupils 
of  Ray>  being  hdd  to  his  method  of  classifioition, 
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Botany,  ratlier  by  tlirir  gratitude  fbr  his  practical  instrac* 
tion,  than*  any  other  consideratioa.  Accordingly  we 
have,  in  our  own  early  progress,  before  they  were 
ally  as  at  present,  swept  off  the  stage,  found  them 
raUier  contending  for  his  nomenclature,  imp^iect  as 
it  was,  because  they  were  habituated  to  it,  than  fbr 
bis  system,  of  which,  it  was  eyidentt  they  had  made 
little  use.  Hence  the  first  attempt  in  England,  to 
reduce  our  plants  to  Linmean  order,  made  by  Hill, 
was  chiefly  a  transposition  of  Ray's  Syuopiis  into 
the  Linns^an  classes,  the  original  nomenclature  being 
retained,  while  the  specific  names  of  tbe  Species 
PlanUirum  were  rejected. 

HiM'fl  imperfect  performance  was  superseded,  by 
the  more  classical  FUra  Anglica  of  Hudson,  com- 
posed imder  the  auspices  and  advice  of  the  learned 
and  ingenious  Stillingfleet,  in  which  the  botany  of 
England  assumed  a  most  scientific  aspect,  and  with 
which  all  the  knowledge  of  Ray  was  incorporated. 
At  tbe  same  time,  the  principies  of  theoretical  beta* 
fiy,  and  the  philosopliical  writings  of  the  learned 
Swede,  were  studied  with  no  ordinary  powers  of 
discrimroatton  and  judgment,  in  a  smaU  circle  of 
experienced  observers  ait  Norwich.  A  love  of  flow* 
era,  and  a  great  degree  of  skill  in  their  cultivation, 
bad  been  long  ago  imported  into  tliat  ancient  com- 
meroial  city,  wiUi  its  worsted  manufacturei  fimm 
Flanders ;  and  out  of  this  taste^  sometUsg  like  the 
aUidy  of  syaiemalic  botany  bad  sprung*  These  pur^ 
attits  were  foosUy  oonfined  id  the  huad^leat  of  the 
cammnokft  particularly  anong  the  then  very  Attme** 
roiis  bodies  of  jottmeymen  weavers,  dyers*  &c.  To* 
wards  the  middle  af  the  eighteenth  oentury,  several 
of  the  opulent  merdiants  seem  to  ibave  ao^iired,  by 
tbeor  inlunate  conMction  with  Holland^  not  only  the 
abo¥e«<nanftioDod  taste  for  horticulture,  but  likewise 
an  ambition  to  be  distinguished  by  their  museums  of 
natural  curiosiaies.  The  termer  aometimes  esteaded 
itself^  from  the  flowery  parterre,  and  the  weU*ar# 
ranged  rows  of  tulips,  hyacinths,  carnations,  and  au* 
rioulast  into  no  less  ibrmal  labyrinths,  or  perhaps  a 
double  pattern  of  angular  or  spiral  walks*  between 
clipped  hedges,  exacdy  alike  on  each  side  of  a  broad 
gravel  walk.  Such  was  tbe  most  sublime  effort  of 
the  art  within  the  compass  of  our  recollection. 
**  Grove"  could  by  no  means  be  said  to  <*  nod  at 
growe/*  for  the  perpendicular  and  weU-trimmjod 
structure  was  incapable  of  nodding ;  but  that  <*  each 
alley  should  have  a  brother"  was  an  indispensable 
part  of  tbe  design.  Greenhouses  of  exotic  plaat9» 
except  oranges  and  myrtles,  were  at  this  time 
#ciwely  known ;  and  the  writer  well  recollects  bav* 
ing  seen,  with  wonder  and  admiration,  abovsc  forty 
years  ago,  one  of  the  first  African  Geraniums  that 
ever  bloomed  in  Norwich.  If,  however,  th^  pr/o^i«^ 
of  natural  sciepce  was  slow  in  this  angl^  ^  the 
kingdom,  the  wealthy  manufacturers,  become  their 
.own  merchants,  found  it  necessary  tp  aci|w^  4 
knowledge  of  various  foreign  hf^mf^^  ia  orcUir  to 
carry  on  their  wide-extended  .coqim^roe.  In  leiv^ 
i^g  French,  Italjan,  Spanish,  Piiitciv  and  Cierma^i 
tbay  ^iknavoidably  acquired  m^iy  i^w  id^^  |  l^Mf 
sons  were  sent  to  the  continent,  and  k  were  hard> 
indeed*  if  nwny  oi  them  did  not  h^emg  Ip^me  much 
that  was  worth  leamii^.    The  aocisty  of  4i^  plftc^i 


aided  by  some  concomitaiA  ciMwrnstanoes,  and  tbe  B«iaiT. 
adventitious  acquintion  of  two  or  three  menpf  na-^'^V^ 
gular  talents  and  accomplishments,  became  iasprored. 
A  happy  mixture  of  literature  and  taste,  for  many 
years  distinguished  this  city,  above  its  rivals  in  opu- 
lence and  commercial  prosperity.  Such  Norwich 
has  been  in  our  asemory,  and  if  its  qpiendovr  be 
gone  by,  a  taste  for  oaental  eoJtivation,  origioating 
in  many  of  the  before-mentioned  oaoaes,  atfll  re- 
mains, and  is  fostered  by  the  novel  pursuits  of  dw- 
mistry  and  natural  history,  on  winch  aome  arts,  «f 

Sreat  importance  in  the  manufaobofy  «f  the  {dsee, 
epend  for  improvement.     We  trust  the  t^aier  will 
pardon  this  digression  from  the  subject  more  imme* 
diately  before  us,  to  which  we  shall  now  eetucn. 
Some  of  the  more  learned  students  of  English 

fdants,  among  the  lovers  of  botany  in  Norwicii,  imd 
ong  been  conversant  with  tbe  works  of  Ray,  and 
even  the  Hutma  Musoorum  of  DiUenius*  H^y 
were  prepared  therefore  to  admire,  aad  to  prafit  by^ 
the  philoaophical  writings  of  linaseus.  Hence  ori- 
ginated the  Elements  of  Bohmyt  puMkfaed  in  1775, 
by  Mr  Hu^  Rose ;  who  was  aided  in  the  under* 
taking  by  his  equally  learned  fiieod,  the  ftevereml 
Henry  Bryant,  of  whose  acutencss  and  botaaiesi 
skill  AO  better  proof  is  wantiBg,  4lian  hia  baaing  fosmi 
and  determined,  fliiae  jreai^s  bdSxe,  Jflie  minute  2¥UdMi 
vuLscosUt  for  tbe  first  tiane  in  this  Islaad.  Nuassmus 
fuipils  were  ^earar  to  improve  themariirea  by  the  m^ 
Sistanoe  of  suoh  maaters,  and  amangat  ottiera  the 
writer  of  tb?se  pages  iasbflied,  temrSheir  ardour  aad 
iheir  friendly  .assisfaace,  the  fiat  rudimeaisof  a  pm> 
auit  that  has  mroned  the  happiness  and  the  ptiiiiipal 
object  of  ibis  iifo... 

London  became,  of  course,  tbe  focus  of  tUbLoBdos, 
science,  as  well  as  of  every  other.  Of  Ibe  Eogisah  ^JH^ 
Universiti^i,  Cambridge  most  folfilled  ita  doty,  j||«»><>>^ 
rendering  its  public  establishments  wefbl  to  the  endb 
foe  which  they  were  founded  and  paid.  The  names 
of  Martyn,  both  father  and  son,  have  long  maia^ 
tained  a  distinguished  rank  in  botany,  and  the  latter, 
for  many  yearst  has  inculcated  the  true  principles  «f 
Linnaean  science,  from  the  professor's  pluur.  A  bo* 
tanlc  garden  was  established,  .by  a  (nrivaite  individual, 
Pr  Walker,  about  the  period  of  which  we  ate  speaks 
ing.  A  Linn^ean  Flor4i^  CatUaMgiensis^  by  Mr  Bd* 
ban,  has  renewed  the  celebrity  of  that  fi$Jd,  in 
which  Ray  had  formerly  laboured ;  and  there  has  al» 
ways  existed  a  little  community  of  Cambridge  6ota«> 
nists,  thoii^h  fluctuatins  andTarying,  aooontingto 
circumstances.  At  Oxford,  botany,  so  vigOBOusly 
established  by  Sherard  and  DiUeniua,  slept  for  forty 
years  under  the  auspices  of  the .  elder  PrdEessor  Sib* 
thorp,  at  least  as  to  the  utjlitr  of  its  nublic  founda* 
tions.  Yet  even  there  the.sctenoe  baa  many  indiai* 
dual  cultivators,  and  if  others  wtene .  forgottaa,  Ae 
i^ame  of  a  Banks  ought  to  render  this  achool  for  evnt 
celebrated.  The  jowg^  Prqfossor.  filbthorp  weB 
atoned  for  thp  supineness  pf  his  fother  imd  frede* 
ceaB<iir.  Hie  ptiblishcid  a  Flora  ftaansrwr,  and  tatn 
^i4^  .)m  in^iries  i^tp  ib^  claisieal  scenes  at 
Cr^G^  fiP4Hy  safri^ingihia>UfojtOihb  laboita,  and 
sealing  Msilpve  of  this  ^^uga^ii^;  study  l]^  a  nostbii* 
i90ii#  fomidfttion,  w)4cb  i^vid<)»  for  theipublication 
of. a jSfin^ptuQ^ JFliW  Grm^mAtb6 aahoequaaa .a»* 
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tablMinieiit  ^f  a'  prdfcienMp  of  Ratil  Eeononqr. 
EdiDburgh,  under  th«  ausptees  of  the  late  worthy 
FrofeMOr  Hopev  becane  dutingaished  for  the  cuhi- 
mtioo  of  boutiy,  as  a  branch  of  nedioal'eduoatioA. 
The  phtsiologj  of  planta  was  there  taught^  more  as- 
aiduously  than  in  almost  any  other  university  of  Eu- 
rope ;  and  the  LinhaMn  principles  were  ably  enforced 
and  illostraledi  not  wieh  slavish  derotioh,  bat  with 
enligbtened  discriminatioB.  'Nor  must  the  dissent- 
mg  Academy  at  Warrmgton  be  forgotten,  where  the 
dtisttngttished  circumnavigator  Ferster,  of  whom  we 
have  ahready  spoken,  was  settled.  Here  many  young 
natmalists  were  trained.  The  neighbouring  fnnily 
of  the  Blackbumesy  possessed  even  to  this  day,  of 
one  of  the  oldest  and  richest  bounic  gardens  in 
England,  have  steadily  fostered  this  and  other 
branches  of  natural  knowledge.  Tlie  same  taste  hsa 
spread  to  Manchester,  Liverpool,  and  the  country 
around.  Westmoreland,  Northuroberiand  and  Dur- 
ham have  their  sequestered  practical  botanists,  in 
every  rank  of  life.  Scenes  celebrated  by  the  corre- 
spondents of  Ray  are  still  the  favourite  haunts  of 
these  lovers  of  nature  and  science,  who  every  day 
add  something  to  our  information,  and  to  the  cele* 
bri^  of  other  parts  of  the  same  ne^hbourhoed. 

We  must  now  coneentmte  our  attention  to  the 
London  schoirf,  which,  for  about  forty  years  past  has 
maintained  a  rank  superior  to  most  ether  seats  of 
botanical  science ;  the  more  so  perhaps  for  its  being 
founded  hi  total  disinterestedness,  both  with  respeet 
to  authority  and  emolusseiit*  Truth  alone,  not  qrs- 
tem,  has  been  tike  leading  object  of  thiii  sebool ;  un- 
biassed and  gratuitous  patronage  its  support ;  aild  a 
genuine  love  of  nature  and  of  knowledge  its  bood  of 
uiMoo,  among  persons  not  less  distinguiMied  from  each 
€^er  by  character  and  opinion,  than  by  their  different 

Ciuits,  and  various  ranks  of  Hfe.  The  illustrious 
ks,  from  the  time  when,  after  his  return  fh>m  his 
celebrated  and  adventurous  voyage,  he  devoted  him- 
self to  tbe  practical  cultivation  of  natural  science  for 
the  advantage  of  others,  as  he  had  long  pursued  it 
fbr  his  own  pleasure  aud  instruction,  ms  been  the 
head  of  this  school.  Here  he  fixed  the  amiable  and 
learned  Solander,  for  the  remainder  of  Ms  too  short 
lifb.  The  house  of  this  liberal  Mecoenas  has  ever 
since  been,  not  only  open,  but,  in  a  manner,  at  the 
entire  command  of  the  cultivators  and  admirers  of 
this  and  other  branches  of  philosophy ;  inasmuch  as 
hia  library  and  museum  have  been  devoted  to  their 
free  use;  and  his  own  assistancei  encoursgement  and 
ittibrmation  are-  as  much  at  liheir  servioe,  as  if  his 
fortune  and  feme  had  all  along  depended  on  their 
favour.  Widi  such  an  estaUii3iment  as  Msy  aided 
by  the  perpetual  resources  of  tfie  numerous  pubUc 
and  private  gardens  around,  botany  might  well  flou- 
rish. The  liberal  spirit  of  the  leaders  of  this  pursuit, 
gave  a  tone  to  the  whole.  The  owners  of  nurseries, 
though  depending  on  pecuniary  emolument  for  their 
support,  rivalled  eadi  other  in  dismterested  commu- 
nication. The  improvement  of  science  was  the  lead- 
ing object  of  all.  One  of  this  latter  description  took 
his  rank  among  the  literary  teachers  of  botany. 
Lee's  Introduction  was  much  approved  by  Linnaeus, 
whose  syetem  aud  principlca  it  ably  exemplifies,  and 
who  booame  the  firiend  -  aoi  cosiuspouoapt  of  its 


autfior.    Travelling  botinlsts  were  dispatched^  un- 
der the  patronage  of  the  affluent,  to  enrich  our  gar- 
dens from  the  Alps,  tbe  Cape  of  Good  Hope,  and 
the  various  parts  of  America.    Every  new  acquisi- 
tion was  scrutinized,  and  received  its  allotted  name 
and  distinction,  from  the  hand  of  the  correct  and 
classical  Solander,  who  one  day  was  admiring  with 
CoHinsoa,  Fotbergill,  or  Pitcalm,  the  treasures  of 
their  respective  gardens,  and  another  labouring  with 
the  distinguished  Ellis,  at  the  more  abstruse  deter- 
mination of  the  intricate  family  of  marine  produc- 
tions(  whether  sea-weeds,  corallines  or  diells.     His 
own  acquisitions,  and  those  of  his  friend  and  patron, 
in  the  fairy  land  of  the  South-Sea  Islands,  the  ha- 
zardous shores  of  New  Holland,  or  the  nearly  fatal 
groves  and  swamps  of  Java,  were  at  the  same  time 
recorded  by  his  pen,  as  they  were  gradually  perpe- 
tuating by  the  slow  labours  of  the  engraver.    To 
this  bimd  of  zealous  naturaliets  the  yoonffer  Linnaeua 
was,  for  a  while,  associated,  as  well  as  the  excellent 
and  zealous  Brouasonet,  who  though  not  unversed  in 
botany,  devoted  hioMelf  most  particularly  to  the  more 
uncommon  pursuit  of  scientific  icthyology. 

The  Banksian  school,  altogether  mtent  upon  prac- 
tical botany,  had  adopted  the  Linnsaa  system  as  the 
most  commodious,  while  it  pursued  and  cultivated 
the  Linnsan  principles,  as  ttie  only  ones  which,  by 
their  transcendent  exoeHcnce,  could  support  the 
science  of  botany  on  a  stable  foundation,  in  these 
Dr  Maiider  was,  of  course,  well  trained ;  and,  hav- 
ing added  so  wide  a  range  of  experience  to  his  the- 
oretical education,  few  botanists  coiM  vie  with  him, 
who  had,  as  it  were,  caucht  bis  preceptor's  mantle, 
and  indkibcd,  by  a  sort  <»  inspiratioa,  a  peculiar  ta- 
lent fbr  concise  and  dear  defimtioo.  Abstract  prin- 
ciples of  dasstfication,  or  even  sudi  outlines  of  na- 
tural anraugeasent  as  Linnaeus  had  promulgated, 
seem  oevcr  to  have  attracted  Solander.  In  following 
the  chain  of  his  ideas,  discernible  in  the  materials 
he  has  lefb  behind  him,  one  cannot  but  remark  hia 
singular  inattention  to  everr  thing  like  botanacal  af- 
finisy,  to  which  the  artificisi  sexual  system  was,  with 
him,  entirely  paramount.  The  genera  which,  for 
extemporaneous  use,  he  named  with  tbe  leraiination 
oidct,  oamparing  each  with  some  well-kmmvn  genus, 
till  a  proper  appettatioa  could  be  selected,  are  eeldom 
thus  compared  because  of  any  natural  affinity,  nor 
soavoely  any  exienial  resemblance,  but  because  they 
agree  withauch  in  their  place  in  the  artificial  system, 
OP  naariy  perhaps  ia  technical  characters.  A  great 
botanist  thosefore,  it  is  evident,  may  exist,  wiSiout 
thai  uauuted  eniditioD  in  a  pecuUar  line,  which  some 
wuuU  have  us  consider  as  the  only  road  to  know- 
ledge and  to  fiane;  We  allow  that  this  sort  of  er u- 
diMsi  ia  now,  since  the  attentiou  it  has  reoeivud 
from  Linnsras,  Jassieu,  and  others,  beoone  indio* 
pensafale  to  a  good  theoretical  or  philosophical  bo- 
tanist, as  is  the  study  of  carpdogy,  iu  consequence 
of  the  labours  of  Gesrinei ;  we  only  contend  that  it  is 
possible  to  know  plants  extremely  well  without  eidier. 

The  learned  Dryander,  less  skilled  than  his  prede- 
cessor as  the  coadjutor  of  Sir  Joseph  Banks,  in  a 
practical  acquaintance  with  phmts,  exceeded  him  in 
theoreticd  loiu  and  ingeniouB  speculation,  and  hx 
eyoelled  eiusy  other  wn  in  bibliograpliic  iaibima- 
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Botany,    tion,  Aa*  veil  M  iiv  ihe  nuMt  prtcise  fiwtidtouB  exact- 
^^''^V^^  DeB8  relative  to  every  subject  within  the  wide  extent 
of  his  various  knowledge.  He  furthered,  upon  princi- 
ple, and  with  unwearied  assiduity,  every  ol^ect  of  the 
noble  establishment  to  which  he  was  devoted;  but  he, 
like  Solander,  now  sleeps  with  his  fathers,  and  his  place 
is  supplied  by  a  genius  of  British  growth,  who  unites 
talents  with  experience,  and  theoretical  skill,  in  the 
most  eminent  degree,  with  practical  knowledge. 
,    Although  it  is  almost  superfluous  to  name  the- 
most  eminent  disciples  of  the  London  school  of  bcH 
tany,  it  might  seem  negligent  to  pass  them  over 
without  some  particular  mention.     The  ardent  and  • 
ingenious  Curtis  has  left  a  permanent  monument  be*« 
hind  him,  in  the  Flora  Londinensis^  to  say  nothing . 
of  the  popular  Botanical  Magazine^  continued  by  his 
friend  Dr  Sims.     The  Flora  Scoiica  of  Lightfoot 
first  offered,  in  a  pleasing  and  familiar  garb,  the  bo«  i 
tanical  riches  of  that  part  of  the  island  to  its  south- 
em  inhabitants.    The  lynx-eyed  Dickson,  so  long 
a^d  faithfully  attached  to  his  constant  patron,  has 
steadily  traced,  through  all  its  windings,  the  obscure : 
path  of  cryptogamtc  botany,  with  peculiar  success. 
No  more  striking  instance  can  be  pointed  out,  to 
prove  how  totally  the  most  consummate  practical* 
skill,  even  in  the  most  difficult  part  of  botany,  is  in- 
dependent of  theoretical  learniilg.    Even  those  who, 
profit  by  the  certain  aidsaupplteu  by  the  discoveries 
of  He4wig,  can  with  difficulty  keep  paoe  with  this 
veteran  in  their  pursuits,  who,  with  conscious  inde- 
pendence, neglects  all  those  aids. 
Maieani  Just  at  the  tulne  when,  the  school,  whose  history 

^jf^Jj^we  are  endeavouring  to  trace,  had  most  firmlv  esta-- 
blished  its  credit  and  its.  utility,. a  great  additional' 
weight  was  given  to  England,  in  the  scale  of  natural ' 
science,  by  the  acquisition  of  the  entire  museum,  Ji-  • 
brary  and  manuscripts  of  the  great  Linnseos  :and  hia 
son,  which  came  amongst  us,  by  private  purchase,  in 
1784,  after  Uie  death  of  the  laUer.     Hence  oui'  no- 
menclature has  been  corrected,  and  our  knowledge  . 
greatly  augmented.    These  collections  have  neces- 
sarily been  consulted  by  most  persons,  about  to  pub-  t 
lish  on  the  subject  of  natural  history,  and  a  reference  ' 
to  them,  in  doubtful  cases,  secures  a  general  con- 
formity of  sentiment  and  nomencUitore,  among  the 
botanists  of  £uirope>  Asia  and  America.     We  are 
seldom  obliged  to  waste  time  in  conjecturing  what 
Linnaeus,  or  the  botanists  with  whom  he  correspond- 
ed, meant,  for  we  have  before  us  their  original  spe- 
cimens, named  by  their  own  hands.    An  entire  Lon- 
don winter  was  devoted  to  the  almost  daily  labour, 
of  comparing  the  Banksian  herbarium  throughout, 
with  that  of  Linnseus,  and  to  a  copious  interchange  ' 
of  specimens  between  their  respective  possessors, 
who,  with  -the  aid  of  Mr  Dryander  alono^  accom- 
plisiied  this  interesting  and  instructive  comparison.  . 
Hence  the  Horhu  Kevoensis  of  the  lamented  Aiton,' 
which  was  at  that  period  preparing  for  publication, 
became  much  more  correct  in  its  names,  than  it,  or 
any  other  similar  performance,  could  have  been, 
without  this  advantage.     It  could  scarcely  be  ima- 
gined that  Sweden  would,  unmoved,  thus  let  the  bo- 
tanical sceptre  pass  from  her  ;  but  it  is  much  to  ihe  ' 
honour  of  the  nation,  that  c^l  iher  naturalists  have 
ever  preserved  the  most  friendly  intercourse  with  us» . 


witd  the '  I^Mnn  Wbo  deprived  them  of  Botu^. 
this  treasure.    They  have  not  merely  pardoned,  but  ^"^N^ 
publicly  sanctioned,  the  scientific  xeal  which  prompt- 
ed him.  to  this  «cqui$itioii,  by  associating  him  with  all 
their  learned  establishments,  without  any  solicitation 
on  his  part 

The  institution  of  die  Linnsean  Soqiety  at  London  limctB 
in  1798,  especially  under  th^t  name,  must  be  consi-^^^^J* 
dered  as  a  triumph  for  Sweden  in  her  turn.     By  diia 
establishment  the  intercourse  of  science  is  facilitat- 
ed ;  essayr,  which  might  otherwise  have  never  seen 
the  liglit,  are  given  to  the  world ;  and  a  general  tasle 
for  tlie  pleasing  study  of  nature  is  promoted.  Learn- 
ed and  worthy  people  are  thus  made  acquaintfd  with 
each  otter,  from  the  remotest  comers  of  the  king* 
dom,  and  their  information  enriches  the  common 
stock.    The  state  has  given  its  sanction  to  this  rising 
establishment.    Its  publications  and  its  members  ai« 
spread  over  the  Continent,  and  other  similar  institu- 
tions have  borrowed  its  name,  imitated  its  plan,  and 
paid  respect  to  its  authority.    Yet  it  is  not  in  the 
name  alone  of  Linnseus,  .that  the  membeis  of  this  so- 
ciety place  their  confidence ;  s^l  less  do  they  bow 
to  tliat  name  or  to  any  other,  at  the  expense  of  -their 
own  right  of  private  judgment*     Their  Transactions 
are  open  to  the  pupiU  of  eveiy  school,  .and  the  ob- 
servations of  every  .critic,  that  have,  any  prowect  of 
beii^  uBefui  to  the  world.    The  writer  of  each  com- 
munication, must,  of  Gourse*  be  answerable  for  the 
particulars  of  his  own  performance,  but  the  Society 
IS  responsible  for  eecii  being,  on  the  whole«  worthy 
to  be  communicated  to  the  public.   The  possession  oi 
the  very  materials  with  which  Linnseusr  worked,  his 
own  specimens  ai>d  notes,  enable  us  very  pftea  to 
cocre^  .ipistakem, .  even,  of  that  great  man,  many  d 
whidi  would  be.  .unaccountable,  without  the  means . 
of  thus  tracing  ench  to  its  source-     A>  the  aiune 
time,  the  acquiisitioo  of  materials,  to  which  he  never 
had  access,  tends  to  improve  and  augment  the  history 
of  what  he  had  left  imperfect.    His  language,  his 
definitions  and  character^  were,  for  some  time,  held 
so  sacred,   thf t  they  were  implicitly  copied,  even 
though  manifestly  inapplicable^  in .  some  points,  to 
the  objects  ts!  which  they  were  referred*.   Synonyms 
were  transcribed  flrom  bis  work^  by  Rose,  Hudson, 
Curtis,  and  even  Qserfener,  (we.  assert  it  on  the  po- 
sitive proof  of  errors  of  the  press,  copied  in  the 
transcribing),  without  reference  to  the  original  books» 
to  oee  whether  such- synonyms,,  or  their  acccnnpany- 
iitg  plates^  agreed  with  the  plant  under  considera- 
tion. .   The  example  of  Dr  Solander  first  led  the 
writer  of  this  to  avoid  such  a  negligent  and  unfaith- 
ful mode  of  proceeding ;  yet  he  has  ever  considered 
ad  sacred  the  very  words  of  Linneus,  where  they  re- 
quire no  correction.  .  They  are  become  a  kind  of 
public. property,  the  current  eoin  of  .the  botanical 
realm,  which  ought  not,  with  impunity,  to  be  falsi- 
fied or  adulterated.    To  them  we  hope  to  be  par- 
doned if  we  apply  the  words  of  the  poet, 

*'  Tilt  solid  batlion  of  one  ftterliii|;  line, 
l>ni^u:to  Ifrciicb  wire,  woyU  throiij^  whole  pscesiliine.^ 

•      «  . 

Of  this  it  is  needless  to  quote  examples.    We  must 
be  (every  day  more  and  more  sensible  of  the  value  of. 
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^iMmiy.  the  L2nn«an  style,  in  proportion  as  tlie  number  of 
tho6e  who  can  attain  it  is  evidently  so  very  smalK 
By  the  light  of  our  master  alone  can  the  science, 
which  he  so  greatly  advanced  and  refined,  be  pre- 
served from  barbarism,  while  long  and  tediouf,  loose 
and  feeble,  ill-contrasted  and  barbarously.worded 
definitions,  press  upon  it  from  various  quarters.  New 
terms  are  invented  to  express  old  ideas ;  names  and 
characters  are  changed  for  the  worse,  to  conceal  the 
want  of  new  discoveries  ;  and  students  are  often  de- 
terred from  adopting  real  improvements,  because 
they  know  not  which  guide  to  prefer. 

From  the  combined  effects  of  the  various  causes 
which  we  have  endeavoured  to  trace,  the  study  of 
botany  in  England  has,  for  a  long  period,  been  al- 
most entirely  practical.    To  determme  the  particu- 
lar species  intended,  in  every  case,  by  Linnaeus ;  to 
distinguish  and  to  describe  new  ones ;  to-  improve 
scientific  characters,  and  to  correct  synonyms ;  these 
have  been  the  objects  of  our  writers ;  and  hence 
many  publications  of  great  utility,  especially  a  num- 
ber of  critical  and  descriptive  essays,  in  the  Trans- 
actions of  the  Linneean  8ociety,  not  unworthy  of  the 
school  which  gave  them  birth,  have  enriched  the  ge- 
neral stock  of  knowledge.     These  are  ^he  sound 
fruits  of  skill  and  investigation,  the  solidadvantages 
of  real  information,  applied  to  practical  use.    They 
are  independent  of  theoretical  speculation,  and  will 
stand  Unshaken,  amidst  any  possible  changes  of  sys- 
tem.   On  such  principles  the  Fiora  Briiannica  has 
been  attempted,  and  continued  as  far  as  the  present 
unsettled  state  of  some  of  the  latter  orders,  of  the 
last  class,  will  allow.    Such  impediments,  which  de- 
pend on  the  difficulties  of  systematic  discrimination^ 
among  the  Lichens  especially,  it  is  hoped  will  soon 
be  removed.    Meanwhile  the  English  Botany  of  the 
same  writer,  illustrated  by  Mr  Sowerby's  expressive 
and  scientific  figures,  has  finished  its  course,* and 
formed  so  nearly  complete  a  body  of  local  botany, 
as,  we  believe,  no  other  country  has  produced.     In 
this  the  liberal  contributions  of  numerous  skilful  ob- 
servers, from  the  Alpine  heights  of  Scotland  to  the 
shores  and  circumambient  ocean  of  the  south,  are 
preserved  and  recorded ;  evincing  a  degree  of  gene- 
ral inquiry  and  acuteness,  which  hardly  any  nation 
can  rival.     The  memory  of  several  benefactors  to 
the  science,  otherwise  in  danger  of  passing  away,  is 
embalmed  in  this  national  worK,  which  serves  at  once 
as  their  botanical  testament,  and  the  monument  of 
their  fame.     Some  of  our  botanists  of  the  present 
day  have  thrown  great  light  on  several  of  the  most 
obscure  departments  of  the  science;   witness  Mr 
Sowerby's  work  on  English  Fungi ;  the  labours  of 
the  learned  Bishop  of  Carlisle  on  Carices^  and,  .in 
conjunction  with  Kfr  Woodward,  on  Fuci ;  of  Mr 
Dawson  Turner  on  the  latter  tribe,  and  on  th^  Musci 
of  Ireland ;  but  especially  Mr  Hooker's  inimitable 
display  of  the  British  Jungermannice*     Nor  shall  the* 
contributions  of  a  Winch  or  an  Abbot,  a  Withering, ' 
Knapp,  Stackhouse  or  Velley,  nor  the  more  splen- 
did labours  of  the  indefatigable  Lambert,  be  forgot- 
ten.    Each,  in  one  way  or  other,  -has  enlarged  the 
bounds  of  science,  or  rendered  it  easier  of  access^ 
We  cannot,  in  the  compass  of  our  present  undertak-  > 
i]ng>  pay  the  tribute  due  to  every  individual^  our  aim 


being  a  general  picture  of  the  whole.  From  what 
we  have  said,  the  zeal  with  which  this  lovely  science 
has  been  cultivated  in  England,  will  sufficiently  ap- 
pear. Nor  have  public  lectures,  or  botanic  gardens^ 
been  neglected,  in  order  to  render  the  knowledge  of 
botany  as  accessible  as  possible,  and  to  diffuse  a  taste 
for  its  pursuit.  The  popularity  of  the  study  has,  at 
least,  kept  pace  with  the  means  of  instruction.  The 
garden  and  green-house,  the  woods,  fields,  and  even 
the  concealed  treasures  of  the  waters,  are  now  the 
resource  of  the  young  and  the  elegant,  who  in  the 
enjoyment  of  a  new  sense,  as  it  were,  in  the  retire- 
ment of  the  country,  imbibe  health,  as  well  as  know- 
ledge and  taste,  at  the  purest  of  all  sources. 

France  alone  now  remains  to  be  considered,  in  or*  Wsace.- 
der  to  finish  the  historical  picture  which  we  have  un- 
dertaken, of  the  state  of  botanical  science  in  Euroi^e. 
To  do  justice  to  this  part  of  our  subject,  we  must 
turn  our  attention  to  times  long  since  gone  by,  or 
we  shall  scarcely  render  intefiigible  the  state  of 
affiiirs  at  present. 

The  great  Toumefort,  by  the  force  of  his  charac*  Tonmefori. 
ter,  his   general  and  particular    information,    the 
charms  of  his  pen,  and  the  celebrity  which  his  name 
gave  .to  his  country,  through  the  popularity  of  his 
botanical  system,  was  so  firmly  established,  in  the 
ideas  of  the  French,  as  the  GrAnd  Monarque  of  bo- 
tany, that  they  would  have  as  soon  allowed  the  great- 
ness of  Louis  XIV.  to  be  questioned,  as  that  of  this 
distinguished  philosopher.     So  beneficial  was  this 
partiality,  in  some  respects,  that  it  gave  an  unprece- 
dented impulse  and  popularity  to  the  science;  so  dis- 
advantageous was  it  in  others,  that  it  placed  a  formi- 
dable barrier  in  the  way  of  all  improvement.    Vail* 
lant,  the  able  and  worthy  pupil  of  Toumefort,  has 
never  been  forgiven  for  speaking,  on  some  occasions, 
too  fireely  of  his  master's  defects.    Hence  his  own 
merit  has  been  kept  in  the  background.      The  doc- 
trine of  the  sexes  of  plants  was  discountenanced  as 
long  as  possible,  because  it  was  proved  by  Vaillant, 
afler  having  been  rejected  by  'Toumefort.    Never- 
theless, when  the  good  seed  of  science  is  once  sown, 
it  can  hardly  be  totally  suffocated  by  the  impedi* 
ments  of  prejudice  and  ignorant  partiality.  Pl*actical 
zeal  spmng  up  by  the  side  of  speculative  jealousy, 
and  the  tares  withered,  while  the  profitable  plants 
flourished.      Some  botanists  followed  the  steps  of 
Toumefort  to  the  Levant,  exploring  afresh  those 
countries  which   he  has   forever   rendered  classic 
ground.     Others  visited  America,  which  they  tra* 
versed   in  different  directions.     The  indefatigable 
Piumier  performed  three  separate  voyages  to  the 
western  world,  and  though  his  discoveries  have,  in  a 
great  measure,  suffered  shipwreck  from  tardy  and 
imperfect  patronage,  as  a  great  part  of  his  collections 
did,  by  the  accidents  of  nature,  yet  something  of 
value  remains.     His  Filices  are  enough  to  insure 
his  perpetual  remembrance,  and  his  Nova  Genera 
are  the  basis  of  our  knowledge  of  generic  differ- 
ences in   West  Indian  plants.     Most  of  all  has 
been  distinguished,    among    the  French  botanists  » 

who  succeeded  the  times  of  Toumefort  and  Vaillant,, 
the  iftunily  of  the  Jussieus.    One  of  these  investi- Jotaieiis. 
gated  the  prolific  regions  of  Peru,  and  discovered 
some  things  which  nd  succeeding  traveller  has  gil«^ 
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Botany*  thered ;  other  branches  of  lUa  family,  besides  being 
eminent  in  medical  science  and  practice,  haye  pur« 
sued  the  study  of  botany  with  no  ordinary  success, 
on  the  most  {Ailosophical  principles.  Of  these  the 
most  eminent  are  the  celebrated  Bernard  de  Jussieu, 
the  contemporary  of  the  earlier  di^s  of  Linnaeus; 
and  his  nephew  Antoine  Laurent  de  Jussieu,  the 
pride  and  the  ruler  of  systematic  botany  at  present 
m  France.  The  views  and  the  performances  of  these 
great  men  lead  us  to  a  new  branch  of  our  subject, 
which  indeed  we  have  had  in  our  contemplation 
fVom  the  beginning  of  thia  essay,  the  exposition  of 
the  principles  of  a  natural  scheme  of  botanical  clas- 
sification, as  hinted,  and  imperfectly  sketched,  by 
Linncus,  and  brought  to  the  perfection  of  a  regular 
system  by  the  Jussteus. 

Previous  to  our  entering  on  thb  detail,  and  the 
remarks  to  which  it  will  give  rise,  we  must  con- 
clude all  that  belongs  to  the  former  part  of  our 
undertaking,  by  giving  some  account  of  those 
botanists  who  have  formed  and  maintained  a  Lin- 
nsean  school  in  France.  We  must  shelter  our- 
selves under  the  broad  banner  of  truth  when  we  ob- 
serve that  these  have,  till  very  lately,  been  almost 
the  only  French  botanists  that  have  supplied  us 
with  any  practical  information;  and  their  labours 
have  been  useful  in  proportion  as  they  have  com- 
mendably  shaken  off  the  prejudices  of  their  prede- 
cessors. Of  this  last  proposition  Dubamel  is  a  wit- 
ness, though  we  may  perhaps  excite  soose  surprise 
in  <^$sing  him  among  Linnsean  botanists.  His  pre* 
face  to  his  TtaUt  de$  ArbrtM  snjBBciently  shows  how 
fearful  he  was  of  being  taken  for  such,  and  yet  how 
he  was  held  by  vulgar  prejudice  alone,  to  the  no- 
nenclalure,  or  rather  the  generical  opinions  of  Tonr- 
nefort.  He  t^is  us,  wibile  he  adopts  these,  that  his 
Judgment  went  with  LinnseuSy  whom  he  follows  in  all 
new  discoveries.  The  plan  of  his  hook,  confined  to 
bardy  trees  and  shrubs,  justifies  his  use  of  an  alpha- 
betical arrangement,  in  preference  ta  any  system, 
unless  he  had  thought  sufficiently  well  of  Toume- 
fbrt*s  to  prefer  thai.  But  he  has  prefixed  to  his 
woric,  as  a  practical  method  of  discovering  scientifi- 
cally what  It  contained,  no  other  than  a  sexual  clas- 
sification. His  practical  botany  was  so  limited, 
being  entirely  subservient  to  his  great  objects,  of 
ftnrest  planting  and  vegetable  physiology,  that  he 
had  no  attention  to  spare  for  the  consideration  of 
methodical  systems.  Accordingly  he  teUs  us,  that 
some  such  is  necessary  for  the  use  of  botanists,  es- 
peoiaUy  of  those  who  explore  the  productions  of  fo« 
feign  countries,  but  whether  the  method  of  Ray, 
Toumefbrt,  Boerhaave,  Yan-Royen,  LinnsBUS,  or 
Beinard  de  Jussieu  be  adopted,  is  of  no  importance. 
Six  years  before  Duhamers  work  came  out,  Dalibard 
had  published,  in  1749,  his  Fhrof  Parisiemis  Pro" 
dromuif  according  to  the  I^inniean  system. 

It  has  always  appeared  to  the  writer  of  this,  from  the 
conversation  and  writings  of  French  botanists,  that  the 
judgment  of  the  learned  Le  Monnier,  and  the  coun- 
tenance of  his  patron  the  Duke  D'Aven,  afterwards 
Ifareohal  de  Noailles,  first  established  the  reputation 
of  Lannsras  in  France ;  not  so  much  posMbly  fi>r  the 
sake  of  his  rotem,  as  his  diMM»veneS|  his  comine- 
iBovs  MiMiiCM|urey  and  hia  dear  piincipka  of  dis^ 


crimination.  When  Le  Monnier  botanized  in  Chili, 
in  the  company  of  the  astronomers  with  whom  he 
was  associated,  he  soon  found,  like  Dr  Garden  in 
South  Carolina,  that  the  classification  of  Toumefort 
was  no  key  to  the  treasury  of  a  new  world.  He 
however  made  his  remarks  and  collections,  and 
studied  them  subsequently  under  the  audioes  of 
a  more  comprehensive  guide.  The  Marechal  de 
Noailles,  a  great  cultivator  of  exotic  trees  and  shrubs, 
correiqponded  with  the  Swedish  naturalist,  and  en- 
deavoured to  recommend  him  to  the  notice  of  the 
lovers  of  plants  in  f'ranoe.  Meantime  Gerard  and 
Gouan  in  the  south,  both  introduced  themselves  to 
the  illustrious  Swede,  and  promulgated  his  principles 
and  discoveries,  thou^  oialy  the  latter  adopted  his 
classification.  Villars  we  have  already  noticed  as 
the  author  of  a  Linnsean  HUtoire  des  planies  de 
Daufkiwf.  He  died  lately,  Professor  of  Botany  at 
Strasburgh,  where  he  succeeded  the  very  able  and 
philosophical  Hermann,  one  of  the  truest  Linnieans, 
who  had  imbibed  all  the  technical  style  of  the  Swe- 
dish school,  as  well  as  its  accuracy  of  discrimination. 
We  may  now  safely  announce  Hermann  as  the  real 
author,  in  conjunction  perhaps  with  Baron  Bom,  of 
that  ingenious  but  hitler  satyr  the  Monacholofia,  in^ 
which  the  several  q^ciei  of  monks  are  affectedly  dis- 
criminated, and  their  nsanners  detailed,  like  the  ani- 
mals in  the  liinnawi  S^tiema  Naturae.  This  ludi- 
crous performance  has  long  since  appeared  in  a,  not 
very  exact,  English  transUtion,  and  was  rendered 
into  French  by  the  late  M.  Broussonet.  As  we  are 
led  again  to  name  this  amiable  man,  too  soon  lost  to 
his  country,  after  exparienciog  every  vicissitude  of 
rQvoltttionaiy  peril  and  alarm,  we  cannot  help  dis- 
tinguishiog  htm  as  one  most  aealous  in  the  cultiva- 
tion and  diffusion  of  Lianiean  learning,  a  taste  for 
which  he  chiefly  ianbibed  in  England.  He  had  no 
indulgence  for  those  prejudices,  which  cramped  the 
talents  of  his  countrymen,  and  prevented  their  de- 
riving knowledge  from  anv  quarter  where  it  was  to 
be  had.  He  recommended  the  younger  Linnaeus  to 
their  personal  acquaintance  and  favour,  which  ser- 
vice he  also  rendered,  a  few  years  after,  to  the  per- 
son who  now  commemorates  his  worth,  and  who  wiU 
ever  remember,  with  afl^tion  and  resret,  his  many 
virtues,  his  agreeable  converse,  and  his  various  and 
extensive  acquirements. 

The  intimacy  which  subsisted  between  this  en- 
thusiastic naturalist  and  the  distinguished  botanist 
L'Heritier,  confirmed,  if  it  did  not  originally  im- 
plant, in  the  mind  of  the  laitt^,  that  strong  bias 
which  he  ever  showed  for  tlie  Linnean  principles  of 
botany.  According  to  these  his  numerous  splendid 
works  are  composed.  He  moreover  imbibed,  if  we 
mistake  not,  from  the  same  source,  a  peculiar  pre- 
ference for  uncoloured  en^vings  of  plants,  instead 
of  the  coloured  ones  which  had  long  been  in  use. 
It  cannot  be  denied  that  the  merit  of  these  last  is 
very  various,  and  sometimes  venf  small.  They  do, 
neverthdess,  present  to  the  mind  a  a»ore  ready  idea 
of  each  species^  than  a  simple  engraving  can.4o,  nor 
is  the  latter  leas  liable  to  incorrectness.  When 
plates  are  taken  fipm  the  delineations  of  such  ex- 
qoUite  artists  as  L'Heritier  emploved,  they  have  a 
good  chaaee  of  excellence  \  bat  tM  engravings  of 
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CAvanilles,  done  after  mitcrtUe  dianrings,  though 
thev  deceive  the  eye  bj  their  neat  finighing,  are 
reauT  len  exact  than  many  a  rude  euth'iie*  Ouour- 
ed  j^tesy  if  executed  with  the  uniibmiity  and  scien- 
tific exactness  of  Mr  Sowerby's*  or  the  characteristic 
effect  of  Jacquin%  speak  to  the  eye  more  readily 
than  uMst  engra?iA^«  The  art  of  prbtin^  in 
colours,  practised  Ibnnerljr  10  England  irith  smaJi 
success,  was  revived  at  Paris  by  BuDiard,  and  is  car- 
ried to  the  highest  perfection  in  the  recent  publioa* 
tions  of  Bedoitt^  and  Ventenat,  which  leave  hardly 
any  thing  to  be  wished  for,  with  respect  to  beauty  or 
exactness.  Many  of  the  works  of  L*Heritier  have 
remained  imperfect,  in  consequence  of  the  political 
convulsions  of  his  country,  and  his  own  premature 
death.  The  learned  and  worthy  Deslbntaines,  who 
travelled  in  Barbary,  has  been  more  fortunate  in  the 
completion  of  his  labours.  His  elegant  Flora  AUan* 
iicOf  in  S  vok.  4to,  with  finely  engraved  uncoloured 

£Iat(BS,  is  classed  and  modelled  on  the  plan  of  the 
innsean  school.  Such  also  is  the  plan  of  the  works 
of  that  distinguished  botanist  La  BiUardiere,  who, 
besides  his  account  of  New  Holland  plants,  has  pub- 
lished ^we  ekgant  dnadu  of  new  species  from  Syria. 
That  scientific  horticulturist  M.  Thoutn«  likewise  a 
most  excellent  botanist,  thou^  he  has  scarcely 
written  on  the  sulneet»  is  a  correct  pupil  of  the 
Swedish  schooL  His  general  spirit  of  liberal  com- 
Monicatioa,  and  his  personal  attachment  to  the 
joonger  Linnsetis,  led  nim  to  enrich  the  herbarium 
of  the  latter,  with  the  choicest  specimens  of  Com* 
nerson's  great  coUection,  destinea  otherwise  to  have 
remainod  in  almost  entire  oblivion.  A  singular  fate 
hw  attended  the  discoveries  of  roost  of  the  French 
voyagers,  such  as  Commersoo,  Sonnerat,  and  Dom- 
bey,  that,  firom  one  cause  or  other,  they  have  soarce*- 
1y  seen  the  light.  So  also  it  has  bi4>nened  to  those 
ef  Toumefort,  Sarrasin,  Plumier,  and  others,  whose 
acquisitiotfs  have  long  slept  in  the  Parisian  museums. 
Happily  there  seems  to  have  arisen  of  late  a  comp 
aaendable  desire  to  render  them  useful  by  publication, 
and  thus  many  fine  plants,  known  merely  by  the 
alight  and  unscientific  appellatiims  of  Toumefort, 
jmd  therefore  never  adopted  by  Linnaeus,  have  re- 
cently been  clearly  defined,  or  elegantly  delineated. 
The  journeys  of  Olivier  and  Mictuiux  towards  the 
east  have  enriched  the  Paris  gardens,  and  been  the 
means  of  restoring  several  lo^t  Tournefortian  plants. 
We  believe  however  that  the  English  nurseries  have 
proved  tlie  most  fertile  source  of  augmentation  to 
the  Frendi  collections,  as  appears  by  the  pages  of 
all  the  recent  descriptive  writers  in  France. 

We  dare  not  presume  to  arrange  the  indefatigable 
and  very  original  botanist  Lsnnarck  among  the  Lin- 
Bsan  botanists  of  hk  country,  but  we  beg  leave,  to 
mention  him  here,  as  one  who  has  thought  for  him- 
adf,  and  whose  works  ape  the  better  for  that  reason. 
His  severe  and  often  petuFant  criticisms  of  the 
Swedish  teacher,  made  htm  appear  more  hostile  than 
he  really  was,  to  the  principlea  of  that  great  man. 
Being  engaged  in  the  botanical  department  of  the 
EneycU^pSlie  MAhodifue,  he  was  obliged  to  con* 
form  to  an  alphabetical  arrangement ;  but  he  surely 
might  have  chcaen  the  scieattfic  genetic  names  for 
that  pwrpoee;  iMtead  of  barbarous  m  ?emaadar 


ones,  which,  to  foreigners,  would  have  made  all  the  dif-  Botany, 
ference,  between  a  commodious  and  an  unintelligible  ^'^^^V^^ 
disposition  of  his  work.  In  the  detail  of  his  perfor- 
mance, he  has  great  merit,  both  with  respect  to 
deariog  up  obscure  species,  or  describing  new  ones, 
and  he  had  the  advantage  of  access,  on  many  occa- 
sions, to  Commerson*a  collection.  Lamarck's  FJare 
Fraufoise^  is  arranged  after  a  new  analytical  method 
of  his  own.  This  book  however  is  valuable,  inde- 
pendent of  its  system,  as  an  assemblage  of  practical 
knowledge  and  observation.  We  have  only  to  re- 
gret a  wanton  and  inconvenient  change  of  names, 
which  too  often  occurs,  and  which  is  not  always  for 
the  better ;  witness  Chieuranlhus  hartenshy  instead  of 
the  long  established  incanus  of  Linnaeus;  MdanH" 
fyrum  viotaceum^  which  is  not  correct,  for  n^mo- 
rotum,  which  is  strictly  so,  and  which  preserves  an 
analogy  with  the  rest  of  the  species. 

We  shall  now  undertake  the  consideration  of  the 
principles  that  have  been  suggested,  and  the  at" 
tempts  that  have  been  ma^le,  respecting  a 

Natural  Classification  of  Plants. 

The  sexual  system  of  Linnieus  lays  no  claim  to  the^snl  ^j*^ 
merit  of  being  a  natural  arrangement.  Its  sole  aim*^"* 
is  to  asust  us  in  determining  any  described  plant  by 
analytical  examination.  The  principles  on  which  it 
is  founded  are  the  number,  situation,  proportion,  or 
connection,  of  the  stamens  and  pistils,  or  organs  of 
impregnation.  These  principles  are  taken  absolutely^ 
with  the  sole  exception  of  their  not  being  pennitted 
to  divide  the  genera,  that  is,  to  place  some  speciea 
of  a  genus  in  one  part  of  the  system,  and  others  in 
another,  though  sucn  may  difier  m  the  number,  situa- 
tion, proportion,  or  connection  of  their  stamens  or 
pistils;  those  characters  being  possibiv  artificial, 
while  the  genera  are  supposed,  or  intended,  accord- 
ing to  a  fuodamental  law  independent  of  all  systems^ 
to  be  natural  assemblages  of  species.  We  need  not 
here  explain  the  mode  in  which  Linnsus  has  pro* 
vided  against  any  inconvenience  in  prafstice,  result- 
ing from  such  anomalies  of  nature  herself. 

But  though  this  popular  system  of  Linnaeus  does 
not  profess  to  be  a  natural  method  of  classification, 
it  is,  in  many  points,  incidentally  so,  several  of  its 
classes  or  orders  whose  characters  are  founded  ia 
situation,  proportion,  or  connection,  being  more  or 
less  perfectly  natural  assemblages ;  nor  can  it  be 
denied  that,  on  the  whole,  it  usually  brings  together 
as  many  groups  of  natural  genera,  as  occur  in  most 
systems  mat  have  been  promulgated.  This  fact 
would  be  more  evident,  if  the  various  editors  of  this 
system,  those  who  have  added  new  genera  to  the 
original  ones  of  Linnseus,  or,  in  general,  those  who 
have  any  way  applied  his  method  to  practice,  had 
properly  understood  it.  They  would  then  have  per- 
ceived that  its  author  had  always  natural  affinities  ia 
view;  his  aiaa*  however  incompletely  fulfilled,  ae« 
cording  to  our  advanced  knowledgca  having  con- 
stantly been,  to  place  genera  together  in  natural  af- 
finity or  progresaion*  as  fiir  as  their  relationship 
could  be  discerned.  At  the  same  time  he  uses  an 
analytical  method^  at  the  head  of  each  class  in  hia 
Syttcmir  Vegeii^iumi  in  whioh  the  ganeia  are  dis» 
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po6cd  according  to  their  technical  characters.  Mur* 
Tay»  in  compiling  the  fourteenth  edition  of  that  work, 
has  b«en  inadvertent,  respecting  this  essential  part  of 
its  plan.  Indeed  it  is  probable  that  he  was  not 
competent  to  judge  of  the  affinities  of  the  new 
genera,  introduced  from  the  SuppUmentumy  or  from 
the  communications  of  Jacquin,  Thunberg,  &c.  Yet 
surely  he  might  have  perceived  the  affinity  of  Banksia 
to  Protea,  rather  than  to  Ludwigia  or  Oldenlandia  ; 
and  indeed  Linntsus  himself  ought  to  have  discovered 
the  relationship  of  the  latter  to  Hedyotis^  if  he  did 
not  detect  their  identity,  instead  of  inserting  it  be- 
tween two  such  strict  allies  of  each  other  as  Ludwi- 
fia  and  Ammannia.  To  pursue  these  remarks  would 
e  endle9s.  It  is  hardly  necessary  to  indicate  the 
natural  classes,  or  orders,  of  the  Linnaean  system, 
such  as  the' Teiradynamiai  Didynamia^  Diadelphia^ 
Syngenesia ;  the  Triandria  Dfgynin,  Gynandria 
Diandria,  &c.  Except  the  6 rst-men tinned  class, 
which,  if  Cleonie  be  removed,  is  strictly  natural  and 
entire,  the  others  are  liable  to  much  criticism*  We 
are  almost  disposed  to  allow,  what  we  know  not  that 
any  one  has  yet  observed,  that  the  system  in  ques* 
tion  is  the  more  faulty  in  theory,  for  these  classes 
being  so  natural  as  they  are.  Each  order  of  the 
Didynamia  presents  itself  as  a  natural  order,  though 
the  character  of  that  class,  derived  from  the  propor- 
tion of  the  stamens,  serves  to  exclude  several  genera 
of  each  order,  and  to  send  them  far  back,  into  the 
second  class.  If  all  ideas  of  natural  affinity  be  dis- 
carded from  our  minds,  there  is  no  harm  whatever  in 
this ;  but  if  the  Didytiamia  claims  any  credit,  as  a 
class  founded  in  nature,  the  above  anomaly  is  a  de- 
fect. So,  still  more,  under  the  same  point  of  view, 
is  the  Dtaddphia,  or  at  least  its  principal  order  />#• 
candriOf  liable  to  exception.  This  order  eonsists 
entirely  of  the  very  natural  family  of  PapUionacea. 
They  are  characterised  as  having  the  ten  stamens 
in  two  sets.  Now  it  happens  that  there  are  many 
papilionaceous  genera,  indeed  a  great  number  of 
Buch  have  been  discovered  since  Linnaeus  wrote, 
whose  ten  stamens  are  all  perfectly  distinct.  These 
therefore  are  necessarily  referred  to  the  class  De^ 
candria*  and  they  come  not  altogether  amiss  there, 
because  they  meet,  in  that  class,  some  concomitant 
genera,  which  though,  like  them,  leguminous,  are 
less  exactly,  or  scarcely  at  all,  papilionaceous.  But 
the  greatest  complaint  lies  againM  some  genera  of 
the  Diadelphia  Decandria,  for  having  the  stamens 
all  really  combined  into  one  set,  so  as  in  truth  to 
answer  to  the  technical  character  of  the  preceding 
class,  Monaddphia.  There  is  mostly  indeed  some 
indication  of  a  disunion  upward,  where  they,  more 
or  less  perfectly,  form  two  sets ;  and  some  of  them 
are  so  nearly  diadelphous,  that  their  complete  union 
at  the  bottom  may  easily  be  overlooked ;  others, 
however,  have  only  a  fissure  along  the  upper  side  of 
their  common  tube,  without  any  traces  of  a  separate 
stamen  or  stamens.  The  papilionaceous  character 
of  the  corolla  therefore,  in  such  cases,  is  made  to 
overrule  that  of  the  particular  mode  of  union  among 
the  stamens,  and  is  in  itself  so  clear,  as  seldom  to 
be  attended  with  any  difficulty ;  but  the  incorrect- 
mess  of  principle  in  the  system,  in  the  point  before 
ns,  ^  being  neither  professedly  natural,  nor  exactly 


artificial,  cannot  be  concealed.  Fm  of  the  objec-  Avtaay. 
tions,  to  .which  the  sexual  system  was  originally ' 
liable,  have  been  obviated.  We  mean  what  concerns 
the  last  class  but  one,  Polygamia.  Dr  Forster  ob- 
served, in  his  voyage  round  the  world,  that  this  class 
was  subject  to  great  exception,  on  account  of  the 
trees  of  tropical  climates,  so' many  of  which  are 
constantly  or  occasionally  polygamous ;  that  is,  each 
individual  frequently  bears  some  imperfect  flowers, 
male  or  female,  along  with  its  perfect  or  united  onet« 
Such  a  circumstance  reduces  any  genus  to  the  class 
Pdygnmia ;  and  on  this  principle  Mr  Hudson, 
thinking  perhaps  that  he  made  a  great  improvement, 
removed  our  Ilex  Aquifolium^  or  Holly,  thither, 
though  Ilex  is  well  placed  by  Linnseus  in  the  fourth 
class.  The  author  of  the  present  essay  has  ventured 
to  propose  a  scheme,  which  is  adopted  in  his  Flora 
Britannkuy  for  getting  clear  of  this  difficulty.  He 
considers  as  polygamous  such  genera  only  as,  bo- 
sides  having  that  charaeter  in  their  organs  of  im- 
pregnation, have  a  difference  of  structure  in  the 
other  parts  of  their  two  kinds  of  flowers.  Thus 
Atriplex  has,  in  its  perfect  flowers,  a  regular  spread- 
ing calyx,  in  five  equal  segments ;  in  the  attendant 
female  ones  a  compressed  one,  of  two  leaves,  subse- 
quently much  enlarged. 

The  genera  thus  circumstanced  are  so  very  few, 
as  far  as  we  have  discovered,  that  possibly  the 
class  might,  but  for  the  uniformity  of  the  system, 
be  abolished.  We  cannot  indeed  tell  what  future 
discoveries  may  be  made ;  and  its  character,  on  the 
above  foundation,  is  sufficiently  clear  and  permaiieot ; 
for  flowers  of  an  essentially  different  configunition, 
can  hardly  vary  into  each  other.  The  orders  of  the 
last  class  of  the  Linnaean  system,  Cryptogamia,  are 
natural,  and  preserved,  all  nearly  the  same,  by  every 
systematic  projector.  The  original  appendix  to  this 
system,  the  PalnnE,  would  be  a  great  blemiah  there* 
in,  as  an  artificial  arrangement :  for  such  tfn  arranga- 
ment  jought  to  be  so  formed  as  to  admit  every  thing, 
on  some  principle  or  other.  But  this  stumbling 
block  is  now  removed.  The  palm  tribe  were  placed 
thus  by  themselves,  merely  till  their  fructification 
should  be  sufficiently  known.  Now  they  are  found 
to  agree  well  with  some  of  the  establi^ed  classes 
and  orders,  where  they  meet  with  several  of  then: 
natural  allies. 

Whatever  advantages  might  accrue  to  the  practi-  Naimil 
cal  study  of  botany,  from  Uie  convenience  and  faci-  S^"Jf?l 
lity  of  his  artificial  system,  Linnaeus  was  from  the  ^^^ 
beginning  intent  on  the  discovery  of  a  more  philoso- 
phical arrangement  of  plants,  or,  in  other  words,  the 
classification  of  nature.  Tliis  appears  from  the  77th 
aphorism  of  the  very  first  edition  of  his  Fundamenta 
Boianica,  published  in  1786,  where  he  mentions  his 
design  of  attempting  to  trace  out  fragments  of  a  na- 
tural method.  In  the  corresponding  section  of  his 
Pkiloeophia  Botanioa^  he,  fifteen  years  afterwards, 
performed  his  promise ;  and  the  same  FragmenkL^  as 
he  roodeatlv  called  them,  were  subloined  to  the  6th 
edition  of  his  Genera  Plafiiarumy  the  last  that  ever 
came  from  his  own  hpnis.  The  interleaved  copies 
of  these  works,  with  hw  manuscript  notes,  evmce 
how  assiduously  and  constantly  he  laboured  at  this 
subject,  as  long  as  he  lived.    He  was  accustoqaed  te 
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Botanj.  deliver  a  partknlar  cottria  of  lectures  upon  it,  from 
time  to  time,  to  a  small  and  select  number  of  pupils, 
who  were  for  this  purpose  domesticated  under  his 
roof.  What  this  great  botanist  has  himself  given  to 
the  world,  on  the  subject  under  consideration,  is  in- 
deed nothing  more  than  a  skeleton  of  a  system,  con- 
sisting of  mere  names  or  titles  of  natural  orders, 
amounting  in  his  PkUotcphia  to  67^  besides  an  ap- 
pendix of  doubtful  genera ;  and  that  number  is,  m 
tlie  Genera  Plantarum,  reduced  to  58. 

Under  the  title  of  each  order,  the  genera  which 
compose  it  are  ranged  according  to  the  author's 
ideas  of  their  relationship  to  each  other,  as  appears 
by  some  of  his  manuscript  corrections ;  and  some  of 
the  orders  are  subdivideu  into  sections,  or  parcels  of 
genera  more  akin  to  each  other  than  to  the  rest* 
He  ingenuously  avowed,  at  all  times,  his  inability  to 
define  his  orders  by  characters.  He  conceived  that 
they  were  more  or  less  connected  with  each  other, 
by  several  points  of  affinity,  so  as  to  form  a  map, 
rather  than  a  series.  The  experienced  botanist,  who 
peruses  the  above-mentioned  Fragmenta,  will  in  most 
cases  readily  imbibe  the  ideas  of  their  author,  as  to 
the  respective  affinities  of  the  genera.  In  some  few 
instances,  as  the  Dumosa,  vdiere  he  avows  his  own 
doubts,  and  the  Holeracetey  where  he  is  unusually 
paradoxical,  it  is  more  difficult  to  trace  the  chain  of 
his  ideas.  Such  however  was  all  the  assistance  he 
thought  himself  competent  to  afford,  llis  distin- 
guished pupils  Fabricius  and  Giseke  fortunately  took 
notes  of  his  lectures  oh  natural  orders ;  and  by  the 
care  of  the  latter,  to  whom  Fabricius  communicated 
what  he  had  likewise  preserved,  their  joint  acquisi- 
tions have  been  given  to  the  public,  in  an  octavo  vo- 
lume at  Hamburgh,  in  1792.  Nor  was  this  done 
without  tlie  permission  of  their  venerable  teacher, 
who  told  Giseke  by  word  of  mouth,  when  they  took 
leave  of  each  other,  thiat  *'  as  he  loved  him,  he  had 
laboured  with  pleasure  in  his  service  ;**  adding,  that 
"  Giseke  was  at  liberty  to  publish,  whenever  he 
pleased,  any  thing  that  he  had  retained  from  his  own 
instructions." 

Linnceus^  according  to  a  conversation  with  Giseke, 
recorded  in  the  preface  of  the  volume  edited  by  the 
latter,  declined  to  the  last  any  attempt  to  define  in 
words  the  characters  of  his  orders.  His  reason  for 
this  appears  in  his  Classes  Plantdrum,  where  he  just- 
ly remarks,  that  no  certain  principle,  or  key,  for  any 
such  definition  can  be  proposed,  till  ail  the  orders, 
and  consequently  all  the  plants,  in  the  world  are 
known.  He  has  however  so  far  expressed  his  opi- 
nion, in  the  work  last  quoted,  as  to  point  out  the 
situation  of  the  seed  itself,  with  respect  to  other 
parts,  and  the  situation  and  direction  of  its  vegetat- 
ing point,  or  corculum^  as  most  likely  to  lead  to  a 
scheme  of  natural  classification.  Hence  the  system 
of  Caesalpinus  stood  very  high  in  his  estimation.  He 
also,  in  the  conversation  above-mentioned,  divides 
his  own  orders  into  three  sections,  or  classes,  Mono^ 
cotyledonesy  comprising  the  first  ten  orders,  with  the 
1 5th :  EHcotyledones,  (with  two  or  more  cotyledons), 
the  11th  to  the  54th  order,  inclusive,  except  tlie 
I5th ;  and  AcotyledoneSj  order  55th  to  58th,  with  a 
hint  that  the  last,  or  Fungi^  ought  peihans  to  be  al- 
together excluded.    This  distribution  of  plants,  by 
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the  number  or  the  absence  of  the  cotyledons,  or  Botany, 
lobes  of  the  seed,  is  the  great  hinge  of  all  the  pro- 
fessedly natural  modes  of  arrangement  that  have  been 
attempted.  We  shall  for  the  present  not  enter  on 
tlie  consideration  of  this  principle,  as  it  will  more 
properhr  be  explained  when  we  examine  the  system 
of  Jussieu.  Linnseos  did  not  consider  it  as  absolute, 
for  he  told  Giseke  that  he  knowingly  admitted  into 
his  11th  order  some  plants  that  are  monocotyledo- 
nous,  With  others  that  are  dicotyledonous.  The  rea- 
son of  this  was  the  only  secret  he  kept  from  his  pu- 
pil, nor  could  the  latter  ever  dive  into  it,  though  he 
aflerwards  endeavoured  to  learn  it  from  the  younger 
Linnseus,  who  knew  nothing,  neither  did  he,  as 
Giseke  saj'S,  tnudti  care,  about  the  matter.  We  hope 
to  be  able  to  throw  some  Kght  upon  this  mystery^ 
when  we  come  to  the  order  in  question. 

The  want  of  any  avowed  principle  of  distinction, 
precludes  all  criticism  of  these  natural  orders  of  Lin* 
na;u8,  ^  a  regular  system ;  we  can  therefore  only 
take  a  cursory  view  of  them  as  they  follow  each  other, 
with  such  indications  of  their  characters  as  Giseke 
has  recorded,  or  as  we  may  ourselves  be  able  to 
trace.  A  great  part  of  the  substance  of  tlie  lectures, 
published  by  him,  consists  of  remarks  on  the  genera 
of  each  order,  as  to  their  mutual  distinctions ;  with 
numerous  botanical  and  even  economical  matters, 
which  do  not  all  come  within  the  compass  of  onr 
present  consideration.  What  we  have  to  lay  before 
the  reader  is  not,  in  any  manner,  forestalled,  by 
what  he  will  find  in  the  fourth  vohitne  of  the  £vct- 
CLOPADIA,  above  cited,  which  is  taken  from  a  diie- 
rent  source. 

Order  1.  Palm^,  **  An  entirely  natural,  andlinnaens's 
very  distinct  order.'*  This  tribe  of  plants,  stationed  ^^P^^ition 
by  nature  within  the  tropics,  is  considereid  by  Lin-*^,^^'.?' 
nseus  as  the  original  food  of  man ;  still  supplying  the'** 
place  of  corn  to  the  inhabitants  of  tropical  coun- 
tries. Palms  are  the  most  lofly  of  {rfants,  and  yet 
it  is  a  matter  of  doubt  whether  they  oug^t  to  be 
called  trees  or  herbs*  They  do  not  form  wood  in 
concentric  circles,  year  after  year,  like  our  trees, 
though  they  are  extremely  long-lived.  Hie  authot 
of  the  sekual  system  was,  as  we  have  just  mentioned 
in  speaking  of  that  system,  but  Httle  acouainted  at 
first  with  die  structure  of  the  flowers  of  palms,  or 
the  number  of  their  stamens  or  pistils^  His  prede- 
cessors in  the  establishment  of  genera  of  plants, 
Tournefort  and  Plumier,  had  published  little  or  no« 
thing  illustrative  of  this  tribe.  He  had' himself  seen 
no  more  than  three  or  four  species  in  fructification, 
nor  had  he  any  other  resource,  in  founding  genera, 
than  the  plates  of  the  Horius  Malabaricus,  (exoeUent 
indeed,  but  not  delineated  with  any  particular  vieir 
of  this  kind,)  and  the  less  complete  represenlations 
of  Rumphius.  The  growth  of  these  plants  is  quite 
simple.  Each  terminates  in  a  bud,  of  a  large  size, 
called  the  heart,  or  by  voyagers  in  general  the  cab- 
b]tge,  of  the  palm.  When  this  is  cut  off,  the  tree 
dies,  though  the  growth  of  many  centuries.  This 
bud  has  a  gradual  and  neu'ly  continual  vegetation,  ~ 
unfolding  its  leaves,  iHiich  Linnieus  rather  incorrecu 
ly  terms  fronds,  one  aHer  another  in  succession,  not 
all  at  any  particular  season.  The  bud  therefore  is 
perennial,  not,  as  in  our  trees,  annual,  nor  can  it,  for 
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posed  according  to  their  technical  characters.  Mur« 
ray,  in  compiling  the  fourteenth  edition  of  that  worlc, 
has  been  inadvertent,  respecting  this  essential  part  of 
its  plan.  Indeed  it  is  probable  that  hie  was  not 
competent  to  judge  of  the  affinities  of  the  new 
genera,  introduced  from  the  Suppiementumi  or  from 
the  communications  of  Jacquin,  Thunberg,  &c.  Yet 
surely  he  might  have  perceived  the  affinity  of  Banksia 
to  Protea,  rather  than  to  Lwhvigia  or  Oldenlandia  ; 
and  indeed  Linnaeus  himself  ought  to  have  discovered 
the  relationship  of  the  latter  to  HedycHs^  if  he  did 
not  detect  their  identity,  instead  of  mserting  it  be- 
tween two  such  strict  allies  of  each  other  as  Ludwi- 
fia  and  Ammannia.  To  pursue  these  remarks  would 
e  endless.  It  is  hardly  necessary  to  indicate  the 
natural  classes,  or  orders,  of  the  Linnean  system, 
such  as  the' Teiradynatniat  Didynamia^  Diadelphioj 
Syng^nesia;  the  Triandria  Dfgynia,  Gynandria 
Diandria^  &c.  Except  the  Brst-mentioned  class, 
which,  if  Cleante  be  removed,  is  strictly  natural  and 
entire,  the  others  are  liable  to  much  criticism.  We 
are  almost  disposed  to  allow,  what  we  know  not  that 
any  one  has  yet  observed,  that  the  system  in  ques* 
tion  is  the  more  faulty  in  theory,  for  these  classes 
being  so  natural  as  they  are.  Each  order  of  the 
Didynamia  presents  itself  as  a  natural  order,  though 
the  character  of  that  class,  derived  (rom  the  propor- 
tion of  the  stamens,  serves  to  exclude  several  genera 
of  each  order,  and  to  send  them  far  back,  into  the 
second  class.  If  all  ideas  of  natural  affinity  be  dis- 
carded from  our  minds,  there  is  no  harm  whatever  in 
this ;  but  if  the  Didynamia  claims  any  credit,  as  a 
class  founded  in  nature,  the  above  anomaly  is  a  de- 
fect. So,  still  more,  under  the  same  point  of  view, 
is  the  Diadelnhia,  or  at  least  its  principal  order  />#• 
eandria^  liable  to  exception.  This  order  consists 
entirely  of  the  very  natural  family  of  PapUionacea. 
They  are  characterized  as  having  the  ten  stamens 
in  two  sets.  Now  it  happens  that  there  are  many 
papilionaceous  genera,  indeed  a  great  number  of 
such  have  been  discovered  since  Linnseus  wrote, 
whose  ten  stamens  are  all  perfectly  distinct.  These 
therefore  are  necessarily  referred  to  the  class  De^ 
candria.  and  they  come  not  altogether  amiss  there, 
because  they  meet,  in  that  class,  some  concomitant 
genera,  which  though,  like  them,  leguminous,  are 
less  exactly,  or  scarcely  at  all,  papilionaceous.  But 
the  greatest  complaint  lies  againM  some  genera  of 
the  Diadelphia  Decandria^  for  having  the  stamens 
all  really  combined  into  one  set,  so  as  in  truth  to 
answer  to  the  technical  character  of  the  preceding 
class,  Monaddphia.  There  is  mostly  indeed  some 
indication  of  a  disunion  upward,  where  they,  more 
or  less  perfectly,  form  two  sets ;  and  some  of  them 
are  so  nearly  diadelphous,  that  their  complete  union 
at  the  bottom  may  easily  be  overlook^ ;  others, 
however,  have  only  a  fissure  along  the  upper  side  of 
their  common  tube,  without  any  traces  of  a  separate 
stamen  or  stamens.  The  papilionaceous  character 
of  the  corolla  therefore,  m  such  cases,  is  made  to 
overrule  that  of  the  particular  mode  of  union  among 
tfie  stamens,  and  is  in  itself  so  clear,  as  seldom  to 
be  attended  with  any  difficulty ;  but  the  incorrect- 
mess  of  principle  in  the  sjrstem,  in  the  point  before 
us,  ^  being  neither  professedly  natural,  nor  exactly 
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artificial,  cannot  be  concealed.  Part  of  the  objec-  Butaay. 
tions,  to  which  the  sexual  system  was  originally  ^•^'n^'^' 
liable,  have  been  obviated.  We  mean  what  concerns 
the  last  class  but  one,  Polygamia*  Dr  Forster  ob- 
served, in  his  voyage  round  the  world,  that  this  class 
was  subject  to  great  exception,  on  account  of  the 
trees  of  tropical  climates,  so'  many  of  which  are 
constantly  or  occasionally  polygamous ;  that  is,  each 
individual  frequently  bears  some  imperfect  flowers, 
male  or  female,  along  with  its  perfect  or  united  oner. 
Such  a  circumstance  reduces  any  genus  to  the  clasa 
Polygamia ;  and  on  this  principle  Mr  Hudson, 
thinking  perhaps  that  he  made  a  great  improvement, 
removed  our  Hex  Afui/biium, .  or  Holly,  thither, 
though  Ilex  is  well  placed  by  Linnseus  in  the  fourth 
class.  The  author  of  the  present  essay  has  ventured 
to  propose  a  scheme,  which  is  adopted  in  his  Flora 
Britannica,  for  getting  clear  of  this  difficulty.  He 
considers  as  polygamous  such  genera  only  as,  bo- 
sides  having  that  charaeter  in  their  organs  of  im- 
pregnation, have  a  difference  of  structure  m  the 
other  parte  of  their  two  kinds  of  flowers.  Thus 
Atriplex  has,  in  its  perfect  flowers,  a  regular  spread- 
ing calyx,  in  five  equal  segments ;  in  the  attendant 
female  ones  a  compressed  one,  of  two  leaves,  subse- 
quently much  enlarged. 

The  genera  thus  circumstanced  are  so  very  few, 
as  far  as  we  have  discovered,  that  possibly  the 
class  might,  but  for  the  uniformity  of  the'system, 
be  abolished.  We  cannot  indeed  tell  what  future 
discoveries  may  be  made ;  and  its  character,  on  the 
above  foundation,  is  sufficiently  clear  and  permaneot ; 
for  flowers  of  an  essentially  different  configuration, 
can  hardly  vary  into  each  other.  The  orders  of  the 
last  class  of  the  Linnesan  system,  Cryptogamia^  are 
natural,  and  preserved,  all  nearly  the  same,  by  every 
systematic  projector.  The  original  appendix  to  this 
system,  the  Palma^  would  be  a  great  blemish  there* 
in,  as  an  artificial  arrangement :  for  such  tfn  arrange- 
ment jought  to  be  so  formed  as  to  admit  every  things 
on  some  principle  or  other.  But  this  stumbling 
block  is  now  removed.  The  palm  tribe  were  placel 
thus  by  themselves,  merely  till  their  fructification 
should  be  sufficiently  known.  Now  they  are  foiuad 
to  agree  well  with  some  of  the  established  classes 
and  orders,  where  they  meet  with  several  of  their 
natural  allies. 

Whatever  advantages  might  accrue  to  the  practi-  Natmal 
cal  study  of  botany,  from  Uie  convenience  and  faci-  ^'*"5?L 
lity  of  his  artificial  system,  Linnaeus  was  from  the  ''^ 
beginning  intent  on  the  discovery  of  a  more  philoso- 
phical arrangement  of  plants,  or,  in  other  words,  the 
classification  of  nature.  Tliis  appears  from  the  77th 
aphorism  of  the  very  first  edition  of  his  Fundamenta 
Boianica,  published  in  1786,  where  he  mentions  his 
design  of  attempting  to  trace  out  fragmente  of  a  na- 
tural method.  In  the  corresponding  section  of  his 
Pkiloeophia  Botanioa^  he,  fifteen  years  afterwards, 
performed  his  promise ;  and  the  same  Fragmenia^  as 
he  modestly  called  them,  were  subloined  to  the  6th 
edition  of  his  Genera  Planiarum^  the  last  that  ever 
came  from  his  own  hfmds.  The  interleaved  copies 
of  these  works,  with  his  manuscript  notes,  evmce 
how  assiduously  and  constantly  he  Isiboured  at  this 
subject,  as  long  as  he  lived.    He  was  accustoiped  to 
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Botany,  delirar  a  partknlar  cottrte  of  lectures  upon  it,  from 
time  to  time,  to  a  small  and  sdect  number  of  pupils, 
who  were  for  this  purpose  domesticated  under  his 
roof.  What  this  great  botanist  has  himself  given  to 
the  world,  on  the  subject  under  consideration,  is  in« 
deed  nothing  more  than  a  skeleton  of  a  system,  con- 
sisting of  mere  names  or  titles  of  natural  orders, 
amounting  in  his  PkUoscphia  to  67$  besides  an  ap- 
pendix of  doubtful  genera ;  and  that  number  is,  m 
the  Genera  Plantarum^  reduced  to  58. 

Under  the  title  0£  each  order,  the  genera  which 
compose  it  are  ranged  according  to  the  author's 
ideas  of  their  relationship  to  each  other,  as  appears 
by  some  of  his  manuscript  corrections ;  and  some  of 
the  orders  are  subdivided  into  sections,  or  parcels  of 
genera  more  akin  to  each  other  than  to  the  resU 
He  ingenuously  avowed,  at  all  times,  his  inability  to 
define  his  orders  by  characters.  He  conceived  that 
they  were  more  or  less  connected  with  each  other, 
by  several  points  of  affinity,  so  as  to  form  a  map, 
rather  than  a  series.  The  experienced  botanist,  who 
peruses  the  above-mentioned  Fragmenta,  will  in  most 
cases  readily  imbibe  the  ideas  of  their  author,  as  to 
the  respective  affinities  of  the  genera.  In  some  few 
Instances,  as  the  Dutnosa,  where  he  avows  his  own 
doubts,  and  the  Holeracete^  where  he  is  unusually 
paradoxical,  it  is  more  difficult  to  trace  the  chain  of 
his  ideas.  Such  however  was  all  the  assistance  he 
thought  himself  competent  to  afford.  His  distin- 
guished pupils  Fabricius  and  Giseke  fortunately  took 
notes  of  his  lectures  oh  natural  orders ;  and  by  the 
care  of  the  latter,  to  whom  Fabricius  communicated 
what  he  had  likewise  preserved,  their  joint  acquisi- 
tions have  been  given  to  the  public,  in  an  octavo  vo- 
lume at  Hamburgh,  in  1792.  Nor  was  this  done 
without  tlie  permission  of  their  venerable  teacher, 
who  told  Giseke  by  word  of  mouth,  when  they  took 
leave  of  each  other,  that  *^  as  he  loved  him,  he  had 
laboured  with  pleasure  in  his  service ;"  adding,  that 
''  Giseke  was  at  liberty  to  publish,  whenever  he 
pleased,  any  thing  that  he  had  retained  from  his  own 
instructions." 

LinnsDus,  according  to  a  conversation  with  Giseke, 
recorded  in  the  preface  of  the  volume  edited  by  the 
latter,  declined  to  the  last  any  attempt  to  define  in 
words  the  characters  of  his  orders.  His  reason  for 
this  appears  in  his  Classes  Planidrum^  where  he  just- 
ly remarks,  that  no  certain  principle,  or  key,  for  any 
such  definition  can  be  proposed,  till  ail  tne  orders, 
and  consequently  all  the  plants,  in  the  world  are 
known.  He  has  however  so  far  expressed  his  opi- 
nion, in  the  work  last  quoted,  as  to  point  out  Uie 
situation  of  the  seed  itself,  with  respect  to  other 
parts,  and  the  situation  and  direction  of  its  vegetat- 
ing point,  or  corculum^  as  most  likely  to  lead  to  a 
scheme  of  natural  classification.  Hence  the  system 
of  Caesalpinus  stood  very  high  in  his  estimation.  He 
also,  in  the  conversation  above-mentioned,  divides 
his  own  orders  into  three  sections,  or  classes.  Mono* 
cotyledones^  comprising  the  first  ten  orders,  with  the 
1 5th :  Dicoii/ledoneSf  (widi  two  or  more  cotyledons), 
the  11th  to  the  54th  order,  inclusive,  except  tlie 
I5th ;  and  AcotyledoneSf  order  55th  to  58th,  widi  a 
hint  that  the  last,  or  Fungif  ought  peihans  to  be  al- 
together excluded.    This  distribution  of  plants,  by 
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the  number  or  the  absence  of  the  cotyledons,  or  Botany, 
lobes  of  the  seed,  is  the  great  hinge  of  all  the  pro* 
fessedly  natural  modes  of  arrangement  that  have  been 
attempted.  We  shall  for  the  present  not  enter  on 
tlie  consideration  of  this  principle,  as  it  wiU  raoi« 
properhr  be  explained  when  we  examine  the  system 
of  Jussieu,  Linnsos  did  not  consider  it  as  absolute, 
for  he  told  Giseke  that  he  knowingly  admitted  into 
his  11th  order  some  plants  that  are  monocotyledo- 
nous,  with  others  that  are  dicotyledonous.  The  rea- 
son of  this  was  the  only  secret  he  kept  from  his  pu- 
pil, nor  could  the  latter  ever  dive  into  it,  though  he 
afterwards  endeavoured  to  learn  it  from  the  younger 
Linnaeus,  who  knew  nothing,  neitlier  did  he,  as 
Giseke  saj'S,  much  care,  about  the  matter.  We  hope 
to  be  aUe  to  throw  some  Ught  upon  this  mystery^ 
when  we  come  to  the  order  in  question. 

The  want  of  any  avowed  principle  of  distinction, 
precludes  all  criticism  of  these  natural  orders  of  Lin- 
naeus, as  a  regular  system ;  we  can  therefore  only 
take  a  cursory  view  of  them  as  they  follow  each  other, 
with  such  indications  of  their  characters  as  Giseke 
has  recorded,  or  as  we  may  ourselves  be  able  to 
trace.  A  great  part  of  the  substance  of  the  lectures, 
published  by  him,  consists  of  remarks  on  the  genera 
of  each  order,  as  to  their  mutual  distinctions ;  with 
numerous  botanical  and  even  economical  matters, 
which  do  not  all  come  within  the  compass  of  our 
present  consideration.  What  we  have  to  lay  before 
the  reader  is  not,  in  any  manner,  forestalled,  by 
what  he  will  find  in  the  fourth  volume  of  the  £vct- 
CLOPADiA,  above  cited,  which  is  taken  from  a  diffe- 
rent source. 

Order  1.  Palm^b.  **  An  entirely  natural,  and  LinRflemrs 
very  distinct  order.'*  This  tribe  of  plants,  stationed  <^x|>9«*tion 
by  nature  within  the  tropics,  is  considered  by  Lin-*^.*^^"*"* 
naeus  as  the  original  food  of  man  ;  still  supp]3ring  the'*  ^ 
place  of  corn  to  the  inhabitants  of  tropical  coun* 
tries.  Palms  are  the  most  lofly  of  {rfants,  and  yet 
it  is  a  matter  of  doubt  whether  they  oug^t  to  be 
called  trees  or  herbs.  They  do  not  form  wood  in 
concentric  circles,  year  after  year,  like  our  trees, 
though  they  are  extremely  long-lived.  The  author 
of  the  sexual  system  was,  as  we  have  just  mentioned 
in  speaking  of  that  system,  but  Utde  acquainted  at 
first  with  &e  structure  of  the  flowers  of  palms,  or 
the  number  of  their  stamens  or  pistils^  Hk  prc^de- 
cessors  in  the  establishment  of  genera  of  plants* 
Tournefort  and  Plumier,  had  published  little  or  no« 
thing  illustrative  of  this  tribe.  He  had  himself  seen 
no  more  than  three  or  four  species  in  fructification, 
nor  had  he  any  other  resource,  in  founding  genera^ 
than  the  plates  of  the  Horius  Malabaricus,  (exceUent 
indeed,  but  not  delineated  with  any  particular  vieir 
of  this  kind,)  and  the  less  complete  representations 
of  Rumphius.  The  growth  of  these  plants  is  quite 
simple.  Each  terminates  in  a  bud,  of  a  large  site, 
called  the  heart,  or  by  voyagers  in  general  the  cab- 
b]tge,  of  the  palm.  When  this  is  cut  off,  the  tree 
dies,  though  the  growth  of  many  centuries.  This 
bud  has  a  gradual  and  nei^ly  continual  vegetation,  - 
unfolding  its  leaves,  iHiich  Linmeus  rather  incorrecu 
ly  terms  fronds,  one  after  another  in  succession,  not 
all  at  any  particular  season.  The  bud  therefore  is 
perennial,  not,  as  in  our  trees,  annual,  nor  can  it,  for 
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Botnny.  posed  according  to  their  technical  characters.  Mur- 
—  —  '  ray^  in  compiling  the  fourteenth  edition  of  that  work, 
has  been  inadverteiit,  respecting  this  essential  part  of 
its  plan.  Indeed  it  is  probable  that  he  was  not 
competent  to  judge  of  the  affinities  of  the  new 
genera,  introduced  from  the  Supplementum,  or  from 
the  communications  of  Jacquin,  Thunberg,  &c«  Yet 
surely  he  might  ha?e  perceived  the  affinity  of  Banksia 
to  Proteay  rather  than  to  Ludmgia  or  Oidenlandia  ; 
and  indeed  Linnaeus  himself  ought  to  have  discovered 
the  relationship  of  the  latter  to  Hedy&tiSf  if  he  did 
not  detect  their  identity,  instead  of  mserting  it  be- 
tween two  such  strict  allies  of  each  other  as  Ludwi- 
fia  and  Ammannia,  To  pursue  these  remarks  would 
e  endle98.  It  is  hardly  necessary  to  indicate  the 
natural  classes,  or  orders,  of  the  Linniean  system, 
such  as  the' Teiradynamiai  Didi/namiaf  Dhdelphia^ 
Syng€nesia  s  the  I'rtandria  Digyniay  Gynandria 
Diandriat  &c*  Except  the  first-mentioned  class, 
which,  if  Cleome  be  removed,  is  strictly  natural  and 
entire,  the  others  are  liable  to  much  criticism*  We 
are  almost  disposed  to  allow,  what  we  know  not  that 
any  one  has  yet  observed,  that  the  system  in  ques* 
tion  is  the  more  faulty  in  theory,  for  these  classes 
being  so  natural  as  they  are.  Each  order  of  the 
Didynamia  presents  itself  as  a  natural  order,  though 
the  character  of  that  class,  derived  from  the  propor- 
tion of  the  stamens,  serves  to  exclude  several  genera 
of  each  order,  and  to  send  them  far  back,  into  the 
second  class.  If  all  ideas  of  natural  affinity  be  dis- 
carded from  our  minds,  there  is  no  harm  whatever  in 
this ;  but  if  the  Didynamia  claims  any  credit,  as  a 
class  founded  in  nature,  the  above  anomaly  is  ai  de- 
fMst.  S0|  still  more,  under  the  same  point  of  view, 
is  the  Diadelphiat  or  at  least  its  principal  order  />#• 
eaitdriay  liable  to  exception.  This  order  consists 
entirely  oi  the  very  natural  family  of  Papilionaceee^ 
They  are  characterised  as  having  the  ten  stamens 
in  two  sets.  Now  it  happens  that  there  are  many 
papilionaceous  genera,  mdeed  a  great  number  of 
Buch  have  been  discovered  since  Linnaeus  wrote, 
whose  ten  stamens  are  all  perfectly  distinct.  Thes6 
therefore  are  necessarily  referred  to  the  class  Dtf- 
eandria.  and  they  come  not  altogether  amiss  there, 
because  they  meet,  in  that  class,  some  concomitant 
genera,  which  though,  like  them,  leguminous,  are 
less  exactly,  or  scarcely  at  all,  papilionaceous.  But 
the  greatest  complaint  lies  against  some  genera  of 
.  the  Diadelphia  Decandria,  for  having  the  stamens 
all  really  combined  into  one  set,  so  as  in  truth  to 
answer  to  the  technical  character  of  the  preceding 
class,  Monaddphia.  There  is  mostly  indeed  some 
indication  of  a  disunion  upward,  where  they,  more 
or  less  perfectly,  form  two  sets ;  and  some  of  them 
are  so  nearly  diadelphous,  that  their  complete  union 
at  the  bottom  may  easily  be  overlooked ;  others, 
however,  have  only  a  fissure  along  the  upper  side  of 
their  common  tube,  without  any  traces  of  a  separate 
stamen  or  stamens.  The  papilionaceous  character 
of  the  corolla  therefore,  in  such  cases,  is  made  to 
OTerrule  that  of  the  particular  mode  of  union  among 
the  stamens,  and  is  in  itself  so  clear,  as  seldom  to 
be  attended  with  any  difficulty ;  but  the  incorrect- 
mess  of  principle  in  the  system,  in  the  point  before 
us,  ^  being  neither  professedly  natural,  nor  exactly 
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artificial,  cannot  be  concealed.  Part  of  the  objec*  Buta^ 
tions,  to  .which  the  sexual  system  was  originally  ' 
liable,  have  been  obviated.  We  mean  what  concerns 
the  last  class  but  one,  Polygamia.  Dr  Forster  ob« 
served)  in  his  voyage  round  the  world,  that  this  class 
was  subject  to  great  exception,  on  account  of  the 
trees  of  tropical  climates,  so'  many  of  which  are 
constantly  or  occasionally  polygamous ;  that  is,  each 
individual  frequently  bears  some  imperfect  Bowers, 
male  or  female,  along  with  its  perfect  or  united  ones. 
Such  a  circumstance  reduces  any  genus  to  the  class 
Poly^mia ;  and  on  this  principle  Mr  Hudson, 
thinking  perhaps  that  he  made  a  great  improvement, 
removed  our  Hex  Afuifoiium,  or  Holly,  thither, 
though  Ilex  is  well  placed  by  Linnaeus  in  the  fourth 
class.  The  author  of  the  present  essay  has  ventured 
to  propose  a  scheme,  which  is  adopted  in  his  Flora 
Britannica,  for  getting  clear  of  this  difficulty.  He 
considers  as  polygamous  such  genera  only  as,  be- 
sides having  that  charaeter  in  dieir  oi^ans  of  im- 
pregnation, have  a  difference  of  structure  in  the 
other  parts  of  their  two  kinds  of  flowers.  Thus 
Atriplex  has,  in  its  perfect  flowers,  a  regular  spread- 
ing calyx,  in  five  equal  segments ;  in  Sie  attendant 
female  ones  a  compressed  one,  of  two  leaves,  subse* 
quently  much  enlarged. 

The  genera  thus  circumstanced  are  so  very  few, 
as  far  as  we  have  discovered,  that  possibly  the 
class  might,  but  for  the  uniformity  of  the  system, 
be  abolished.  We  cannot  indeed  tell  what  future 
discoveries  may  be  made ;  and  its  character,  on  the 
above  foundation,  is  sufficiently  clear  and  permanent ; 
for  flowers  of  an  essentially  different  configuration, 
can  hardly  vary  into  each  other.  The  orders  of  the 
last  class  of  the  Linnasan  system,  Cryptogamia,  are 
natural,  and  preserved,  all  nearly  the  same,  by  eveij 
systematic  projector.  The  original  appendix  to  Uin 
system^  the  Palnue^  would  be  a  great  blemish  there- 
in, as  an  artificial  arrangement :  fbr  such  tfn  arrange- 
ment jought  to  be  so  formed  as  to  admit  every  thing, 
on  some  principle  or  other.  But  this  stumbling 
block  is  now  removed.  The  palm  tribe  were  placoi 
thus  by  themselves,  merely  till  their  fructification 
should  be  sufficiently  known.  Now  they  are  found 
to  agree  well  with  some  of  the  established  classes 
and  orders,  where  they  meet  with  several  of  their 
natural  allies. 

Wliatever  advantages  might  accrue  to  the  practi-  Nairn! 
cal  study  of  botany,  from  Uie  convenience  and  faci-  ^?"*^5?; 
lity  of  his  artificial  system,  Linnaeus  was  from  the  ''^ 
beginning  intent  on  the  discovery  of  a  more  philoso- 
phical arrangement  of  plants,  or,  in  other  words,  the 
classification  of  nature.  Tliis  appears  from  the  77th 
aphorism  of  the  very  first  edition  of  his  Fundameata 
Boianica,  published  in  1786,  where  he  mentions  his 
design  of  attempting  to  trace  out  fragmenu  of  a  na^ 
tural  method.  In  the  corresponding  section  of  his 
Pkiloeophia  Botanica^  he,  fifteen  years  afterwards, 
performed  his  promise ;  and  the  same  FragmeiUaj  as 
he  modestly  called  them,  were  subjoined  to  the  6th 
edition  of  his  Genera  Planiarum^  the  last  that  ever 
came  from  his  own  hfmds.  The  interleaved  copies 
of  these  works,  with  his  manuscript  notes,  evince 
how  assiduously  and  constantly  he  laboured  at  this 
subject,  as  long  as  he  lived.    He  was  accustoiped  !• 
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Botanj.  deliver  a  partknlar  cottria  of  lectures  upon  it,  from 
time  to  timci  to  a  small  and  sdect  number  of  pupils, 
who  were  for  this  purpose  domesticated  under  his 
TOo£*  What  this  great  botanist  has  himself  given  to 
the  world,  on  the  subject  under  consideration,  is  in- 
deed nothing  more  than  a  skeleton  of  a  system,  con* 
sisting  of  mere  names  or  titles  of  natural  orders, 
amounting  in  his  PhUosophin  to  679  besides  an  ap- 
pendix of  doubtful  genera;  and  that  number  is,  m 
the  Genera  Plantarum^  reduced  to  58. 

Under  the  title  of  each  order,  the  genera  which 
compose  it  are  ranged  according  to  the  author's 
ideas  of  their  relationship  to  each  other,  as  appears 
by  some  of  his  manuscript  corrections ;  and  some  of 
the  orders  are  subdivideu  into  sections,  or  parcels  of 
genera  more  akin  to  each  other  than  to  the  rest. 
He  ingenuously  avowed,  at  all  times,  his  inability  to 
define  his  orders  by  characters.  He  conceived  that 
they  were  more  or  less  connected  with  each  other, 
by  several  points  of  affinity,  so  as  to  form  a  map, 
rather  than  a  series.  The  experienced  botanist,  who 
peruses  the  above-mentioned  Fragmenia,  will  in  most 
cases  readily  imbibe  the  ideas  of  their  author,  as  to 
the  respective  affinities  of  the  genera.  In  some  few 
instances,  as  the  DumostB^  vdiere  he  avows  his  own 
doubts,  and  the  Hokracetej  where  he  is  unusually 
paradoxical,  it  is  more  difficult  to  trace  the  chain  of 
his  ideas.  Such  however  was  all  the  assistance  he 
thought  himself  competent  to  affi>rd.  His  distin- 
guished pupils  Fabricius  and  Giseke  fortunately  took 
notes  of  his  lectures  oh  natural  orders ;  and  by  the 
care  of  the  latter,  to  whom  Fabricius  communicated 
what  he  had  likewise  preserved,  their  joint  acquisi- 
tions have  been  given  to  the  public,  in  an  octavo  vo- 
lume at  Hamburgh,  in  1792*  Nor  was  this  done 
without  the  permission  of  their  venerable  teacher, 
who  told  Giseke  by  word  of  mouth,  when  they  took 
leave  of  each  other,  that  ''  as  he  loved  him,  he  had 
laboured  with  pleasure  in  his  service  ;**  adding,  that 
^*  Giseke  was  at  liberty  to  publish,  whenever  he 
pleased,  any  thing  that  he  had  retained  from  his  own 
instructions." 

Linnceus,  according  to  a  conversation  with  Giseke, 
recorded  in  the  preface  of  the  volume  edited  by  the 
latter,  declined  to  the  last  any  attempt  to  define  in 
words  the  characters  of  his  orders.  His  reason  for 
this  appears  in  his  Classes  Plantdrum,  where  he  just- 
ly remarks,  that  no  certain  principle,  or  kev,  for  any 
such  definition  can  be  proposed,  till  all  the  orders, 
and  consequently  all  the  plants,  in  the  world  are 
known.  He  has  however  so  far  expressed  his  opi- 
nion, in  the  work  last  quoted,  as  to  point  out  the 
situation  of  the  seed  itself,  with  respect  to  other 
parts,  and  the  situation  and  direction  of  its  vegetat- 
ing point,  or  corculum^  as  most  likely  to  lead  to  a 
scheme  of  natural  classification.  Hence  the  system 
of  Caesalpinus  stood  very  high  in  his  estimation.  He 
also,  in  the  conversation  above-mentioned,  divides 
his  own  orders  into  three  sections,  or  classes,  Mono' 
cotifledonesj  comprising  the  first  ten  orders,  with  the 
1 5th :  DicotyledoneSi  (with  two  or  more  cotyledons), 
the  11th  to  the  54th  order,  inclusive,  except  tlie 
I5th ;  and  AcotyledoneSy  order  55th  to  58th^  widi  a 
hint  that  the  last,  or  Fungif  ought  periians  to  be  al- 
together excluded.    This  distribution  of  plants,  by 
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the  number  or  the  absence  of  the  cotyledons,  or  Botany, 
lobes  of  the  seed,  is  the  great  hinge  of  all  the  pro* 
fessedly  natural  modes  of  arrangement  that  have  been 
attempted.  We  shall  for  the  present  not  enter  on 
tlie  consideration  of  this  principle,  as  it  will  more 
properhr  be  explained  when  we  examine  the  system 
of  Jussieu.  Linnseos  did  not  consider  it  as  ^solute, 
for  he  told  Giseke  that  he  knowingly  admitted  into 
his  11th  order  some  plants  that  are  monocotyledo- 
nous,  with  others  that  are  dicotyledonous.  The  rea« 
son  of  this  was  the  only  secret  he  kept  from  his  pu- 
pil, nor  could  the  latter  ever  dive  into  it,  though  he 
aflerwards  endeavoured  to  learn  it  from  the  younger 
Linnseus,  who  knew  nothing,  neitlier  did  he,  as 
Giseke  saj'S,  tnudti  care,  about  the  matter.  We  hope 
to  be  able  to  throw  some  Hght  upon  this  mystery^ 
when  we  come  to  the  order  in  question. 

The  want  of  any  avowed  principle  of  distinction, 
precludes  all  criticism  of  these  natural  orders  of  Lin* 
na;us,  ^8  a  regular  system ;  we  can  therefore  only 
take  a  cursory  view  of  them  as  they  follow  each  other, 
with  such  indications  of  their  characters  as  Giseke 
has  recorded,  or  as  we  may  ourselves  be  able  to 
trace.  A  great  part  of  the  substance  of  the  lectures, 
published  by  him,  consists  of  remarks  on  the  genera 
of  each  order,  as  to  their  mutual  distinctions  ;  with 
numerous  botanical  and  even  economical  matters, 
which  do  not  all  come  within  the  compass  of  our 
present  consideration.  What  we  have  to  lay  before 
the  reader  is  not,  in  any  manner,  forestalled,  by 
what  he  will  find  in  the  fourth  vohitne  of  the  £vct- 
CLOPADiA,  above  cited,  which  is  taken  from  a  diie- 
rent  source. 

Order  1,  Palm^.  "  An  entirely  natural,  and  UnnaetnTs 
very  distinct  order.'*  This  tribe  of  plants,  stationed  c*l>9«ition 
by  nature  within  the  tropics,  is  considered  by  Lin-^^.^Q^"!"* 
naeus  as  the  original  food  of  man ;  still  supplyinr  the'* 
place  of  corn  to  the  inhabitants  of  tropical  coun* 
tries.  Palms  are  the  most  lofly  of  {rfants,  and  yet 
it  is  a  matter  of  doubt  whether  they  oug^t  to  be 
called  trees  or  herbs.  They  do  not  form  wood  in 
concentric  circles,  year  after  year,  like  our  trees, 
though  they  are  extremely  long-lived.  Hie  author 
of  the  sexual  system  was,  as  we  have  just  mentioned 
in  speaking  of  that  system,  but  little  acouainted  at 
first  with  £he  structure  of  the  flowers  of  palms,  or 
the  number  of  their  stamens  or  pisdK  His  prede- 
cessors in  the  establishment  of  genera  of  plants, 
Tournefort  and  Plumier,  had  puUished  little  or  no- 
thing illustrative  of  this  tribe.  He  had' himself  seen 
no  more  than  three  or  four  species  in  fructification, 
nor  had  he  any  other  resource,  in  foundiiig  genera, 
than  the  plates  of  the  Horius  MalabarieuSf  (exceUent 
indeed,  but  not  delineated  with  any  purticukur  vieiT 
of  this  kind,}  and  the  less  complete  representations 
of  Rumphius.  Hie  growth  of  these  plants  is  quite 
simple.  Each  terminates  in  a  bud,  of  a  large  site, 
called  the  heart,  or  by  voyagers  in  general  the  cab* 
bjtge,  of  the  palm.  When  this  is  cut  off,  the  tree 
dies,  though  the  growth  of  many  centuries.  Tliis 
bud  has  a  gradual  and  nei^ly  continual  vegetation^  - 
unfolding  its  leaves,  iHilch  Linnieus  rather  incorrecu 
ly  terms  fronds,  one  after  another  in  succession,  not 
all  at  any  particular  season.  The  bud  therefore  is 
perennial,  not,  as  in  our  trees,  annual,  nor  can  it,  ftr 
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po6cd  according  to  their  technical  characters.  Miup- 
ray«  in  compiling  the  fourteenth  edition  of  that  work, 
has  b«en  inadvertent,  respecting  this  essential  part  of 
its  plan.  Indeed  it  is  probable  that  he  was  not 
competent  to  judge  of  the  affinities  of  the  new 
genera,  introduced  from  the  SuppUmentum^  or  from 
the  communications  of  Jacquin,  Thunberg,  &c.  Yet 
surely  he  might  have  perceived  the  affinity  of  Banksia 
to  Proteay  rather  than  to  Ludwigia  or  Oldenlandia  ; 
and  indeed  Linnseus  himself  ought  to  have  discovered 
the  relationship  of  the  latter  to  HedyoHst  if  he  did 
not  detect  their  identity,  instead  of  mserting  it  be- 
tween two  such  strict  allies  of  each  other  as  Ludm- 
fia  and  Ammannia,  To  pursue  these  remarks  would 
e  endless.  It  is  hardly  necessary  to  indicate  the 
natural  classes,  or  orders,  of  the  Linnsan  system, 
such  as  the* Teiradynamia^  Didynamia^  Diadelpkia^ 
Syngenesias  the  Triandria  Digynia^  Gynandria 
Diandriat  &c.  Except  the  6rst-mentioned  class, 
which,  if  Cleonie  be  removed,  is  strictly  natural  and 
entire,  the  others  are  liable  to  much  criticism-  We 
are  almost  disposed  to  allow,  what  we  know  not  that 
any  one  has  yet  observed,  that  the  system  in  ques* 
tion  is  the  more  faulty  in  theory,  for  these  classes 
being  so  natural  as  they  are.  Each  order  of  the 
Didynamia  presents  itself  as  a  natural  order,  though 
the  character  of  that  class,  derived  from  the  propor- 
tion of  the  stamens,  serves  to  exclude  several  genera 
of  each  order,  and  to  send  them  far  back,  into  the 
second  class.  If  all  ideas  of  natural  affinity  be  dis- 
carded from  our  minds,  there  is  no  harm  whatever  in 
this;  but  if  the  Didynamia  claims  any  credit,  as  a 
class  founded  in  nature,  the  above  anomaly  is  a  de- 
fect. So,  still  more,  under  the  same  point  of  view, 
is  the  Diadelnhia,  or  at  least  its  principal  order  2>#- 
candria,  liable  to  exception.  This  order  consists 
entirely  of  the  very  natural  family  of  Papilionacea* 
They  are  characterised  as  having  the  ten  stamens 
in  two  sets.  Now  it  happens  that  there  are  many 
papilionaceous  genera,  indeed  a  great  number  of 
aach  have  been  discovered  since  Linnseus  wrote, 
whose  ten  stamens  are  all  perfectly  distinct.  These 
therefore  are  necessarily  referred  to  the  class  De- 
eandria,  and  they  come  not  altogether  amiss  there, 
because  they  meet,  in  that  class,  some  concomitant 
genera,  which  though,  like  them,  leguminous,  are 
less  exactly,  or  scarcely  at  all,  papilionaceous.  But 
the  greatest  complaint  lies  against  some  genera  of 
the  Diadeljphia  Decandria,  for  having  the  stamens 
all  really  combined  into  one  set,  so  as  in  truth  to 
answer  to  the  technical  character  of  the  preceding 
class,  Monaddphia,  There  is  mostly  indeed  some 
indication  of  a  disunion  upward,  where  they,  more 
or  less  perfectly,  form  two  sets ;  and  some  of  them 
are  so  nearly  diadelphous,  that  their  complete  onion 
at  the  bottom  may  easily  be  overlooked;  others, 
however,  have  only  a  fissure  along  the  upper  side  of 
their  common  tube,  without  any  traces  of  a  separate 
stamen  or  stamens.  The  papilionaceous  character 
of  the  corolla  therefore,  in  such  cases,  is  made  to 
overrule  that  of  the  particular  mode  of  union  among 
the  stamens,  and  is  in  itself  so  clear,  as  seldom  to 
be  attended  with  any  difficulty ;  but  the  incorrect- 
ness of  principle  in  the  system,  in  the  point  before 
us,  ^  being  neither  professedly  natural,  nor  exactly 
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artificial,  cannot  be  concealed.  Part  of  the  objec-  Botasf. 
tions,  to  .which  the  sexual  system  was  originally  V^»n/^W 
liable,  have  been  obviated.  We  mean  what  concema 
the  last  class  but  one,  Polygamia.  Dr  Forster  ob- 
served, in  his  voyage  round  the  world,  that  this  class 
was  subject  to  great  exception,  on  account  of  the 
trees  of  tropical  climates,  so'  many  of  which  are 
constantly  or  occasionally  polygamous ;  that  is,  each 
individual  frequently  bears  some  imperfect  Bowers, 
male  or  female,  along  with  iu  perfect  or  united  ones. 
Such  a  circumstance  reduces  any  genus  to  the  class 
Polygamia ;  and  on  this  principle  Mr  Hudson, 
thinking  perhaps  that  he  made  a  great  improvement, 
removed  our  Hex  Afui/biiuni,  or  Holly,  thither^ 
though  Ilex  is  well  placed  by  Linnseus  in  the  fourth 
class.  The  author  of  the  present  essay  has  ventured 
to  propose  a  scheme,  which  is  adopted  in  his  Flora 
Britannica,  for  getting  clear  of  this  difficulty.  lie 
considers  as  polygamous  such  genera  only  as,  bo- 
sides  having  that  character  in  their  oi^ans  of  im- 
pregnation, have  a  difference  of  structure  m  the 
other  parts  of  their  two  kinds  of  flowers.  Thus 
Atriplex  has,  in  its  perfect  flowers,  a  regular  spread- 
ing calyx,  in  five  equal  segments ;  in  the  attendant 
female  ones  a  compressed  one,  of  two  leaves,  subse- 
quently much  enlarged. 

The  genera  thus  circumstanced  are  so  very  few, 
as  far  as  we  have  discovered,  that  possibly  the 
class  might,  but  for  the  uniformity  of  the  system, 
be  aboli&ed.  We  cannot  indeed  tell  what  future 
discoveries  may  be  made ;  and  its  character,  on  the 
above  foundation,  is  sufficiently  clear  and  permaneot ; 
for  flowers  of  an  essentially  different  configuratiooy 
can  hardly  vary  into  each  other.  The  orders  of  the 
last  class  of  the  Linnsean  system,  CrypioganUaf  are 
natural,  and  preserved,  all  nearly  the  same,  by  eveij 
systematic  projector.  The  original  appendix  to  this 
system,  the  Palm€e,  would  be  a  great  blemiah  there* 
in,  as  an  artificial  arrangement :  for  such  tfn  arrange- 
ment jought  to  be  so  formed  as  to  admit  every  thing, 
on  some  principle  or  other.  Bat  this  stumbling 
block  is  now  removed.  The  palm  tribe  were  placed 
thus  by  themselves,  merely  till  their  fructification 
should  be  sufficiently  known.  *  Now  they  are  foimd 
to  agree  well  with  some  of  the  established  classes 
and  orders,  where  they  meet  with  several  of  their 
natural  allies. 

Wliatever  advantages  might  accrue  to  the  practi-  Nainiil 
cal  study  of  botany,  firom  the  convenience  and  faci-  ^?'*'^5?^ 
lity  of  his  artificial  system,  Linnaeus  was  from  the  ^"^ 
beginning  intent  on  the  discovery  of  a  more  philoso- 
phical arrangement  of  plants,  or,  in  other  words,  the 
classification  of  nature.  This  appears  from  the  77th 
aphorism  of  the  very  first  edition  of  his  Fkndatnenta 
Boianica,  published  in  17^6,  where  he  mentions  his 
design  of  attempting  to  trace  out  fragments  of  a  na- 
tural method.  In  the  corresponding  section  of  his 
Pkihsopkia  Botanica^  he,  fifteen  years  afterwards, 
performed  his  promise ;  and  the  same  Frugmenta^  as 
he  modeatlv  called  them,  were  subfoined  to  the  6th 
edition  of  his  Genera  Planiarumf  me  last  that  ever 
came  from  his  own  himds.  The  interleaved  copies 
of  these  works,  with  his  manuscript  notes,  evince 
how  assiduously  and  constantly  he  Isiboured  at  this 
subject,  as  long  as  he  lived.    He  was  accustoiped  to 
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Botanjr.  deliver  a  partknlar  cottrte  of  lectures  upon  it,  from 
""*"  ""^^  time  to  time,  to  a  ttnall  and  select  number  of  pupils, 
who  were  for  this  purpose  domesticated  under  his 
roof.  What  this  great  botanist  has  himself  given  to 
the  world,  on  the  subject  under  consideration,  is  in- 
deed nothing  more  than  a  skeleton  of  a  system,  con- 
sisting of  mere  names  or  titles  of  natural  orders, 
amounting  in  his  Philosophia  to  67}  besides  an  ap- 
pendix of  doubtful  genera ;  and  that  number  is,  m 
the  Genera  Plantarum^  reduced  to  58. 

Under  the  title  of  each  order,  the  genera  which 
compose  it  are  ranged  according  to  the  author's 
ideas  of  their  relationship  to  each  other,  as  appears 
by  some  of  his  manuscript  corrections ;  and  some  of 
the  orders  are  subdividea  into  sections,  or  parcels  of 
genera  more  akin  to  each  otlier  than  to  the  rest. 
He  ingenuously  avowed,  at  all  times,  his  inability  to 
define  his  orders  by  characters.  He  conceived  that 
they  were  more  or  less  connected  with  each  other, 
by  several  points  of  affinity,  so  as  to  form  a  map, 
rather  than  a  series.  The  experienced  botanist,  who 
peruses  the  above-mentioned  Fragmenta,  will  in  most 
cases  readily  imbibe  the  ideas  of  their  author,  as  to 
the  respective  affinities  of  the  genera.  In  some  few 
instances,  as  the  DumostBy  vdiere  he  avows  his  own 
doubts,  and  the  Holeracete^  where  he  is  unusually 
paradoxical,  it  is  more  difficult  to  trace  the  chain  of 
his  ideas.  Such  however  was  all  the  assistance  he 
thought  himself  competent  to  afford.  His  distin- 
guished pupils  Fabricius  and  Giseke  fortunately  took 
notes  of  his  lectures  on  natural  orders ;  and  by  the 
care  of  the  latter,  to  whom  Fabricius  communicated 
what  he  had  likewise  preserved,  their  joint  acquisi- 
tions have  been  given  to  the  public,  in  an  octavo  vo- 
lume at  Hambui^h,  in  1792.  Nor  was  this  done 
without  tlie  permission  of  their  venerable  teacher, 
who  told  Giseke  by  word  of  mouth,  when  they  took 
leave  of  each  other,  that  *^  as  he  loved  him,  he  had 
laboured  with  pleasure  in  his  service  ;**  adding,  that 
''  Giseke  was  at  liberty  to  publish,  whenever  he 
pleased,  any  thing  that  he  had  retained  from  his  own 
instructions." 

LinnsDus,  according  to  a  conversation  with  Giseke, 
recorded  in  the  preface  of  the  volume  edited  by  the 
latter,  declined  to  the  last  any  attempt  to  define  in 
words  the  characters  of  his  orders.  His  reason  for 
this  appears  in  his  Classes  Plantdrum,  where  he  just- 
ly remarks,  that  no  certain  principle,  or  key,  for  any 
such  definition  can  be  proposed,  till  all  the  orders, 
and  consequently  all  the  plants,  in  the  world  are 
known.  He  has  however  so  far  expressed  his  opi- 
nion, in  the  work  last  quoted,  as  to  point  out  Uie 
situation  of  the  seed  itself,  with  respect  to  other 
parts,  and  the  situation  and  direction  of  its  vegetat- 
mg  point,  or  corculum,  as  most  likely  to  lead  to  a 
scheme  of  natural  classification.  Hence  the  system 
of  Caesalpinus  stood  very  high  in  hb  estimation.  He 
also,  In  the  conversation  above-mentioned,  divides 
his  own  orders  into  three  sections,  or  classes,  Mono^ 
cotyUdones^  comprising  the  first  ten  orders,  with  the 
1 5th :  DicoiytedoneSf  (with  two  or  more  cotyledons), 
the  11th  to  the  54th  order,  inclusive,  except  the 
15th ;  and  Acotyledones^  order  55th  to  58th,  widi  a 
hint  that  the  last,  or  Fungu  ought  petHinra  to  be  al- 
together excluded.    This  distribution  or  plants,  by 

VOL.  It.    PART  II. 


the  nWmber  or  the  absence  of  the  cotyledons,  or  Botany, 
lobes  of  the  seed,  is  the  great  hinge  of  all  the  pro- 
fessedly natural  modes  of  arrangement  that  have  been 
attempted.  We  shall  for  the  present  not  enter  on 
tlie  consideration  of  this  principle,  as  it  will  more 
properlv  be  explained  when  we  examine  the  system 
of  Jussieu.  LinniEOs  did  not  consider  it  as  absolute, 
for  he  told  Giseke  that  he  knowingly  admitted  into 
his  11th  order  some  plants  that  are  monocotyledo- 
nous,  with  others  that  are  dicotyledonous.  The  rea- 
son of  this  was  the  only  secret  he  kept  from  his  pu- 
pil, nor  could  the  latter  ever  dive  into  it,  though  he 
aflerwards  endeavoured  to  learn  it  from  tbe  younger 
Linnseus,  who  knew  nothing,  neither  did  he,  as 
Giseke  saj's,  much  care,  about  the  matter.  We  hope 
to  be  aUe  to  throw  some  light  upon  this  mystery^ 
when  we  come  to  the  order  in  question. 

The  want  of  any  avowed  principle  of  disdnction, 
precludes  all  criticism  of  these  natural  orders  of  Lin- 
naeus, 1^  a  regular  mtem ;  we  can  therefore  only 
take  a  cursory  view  of  them  as  they  follow  each  other, 
with  such  indications  of  their  characters  as  Giseke 
has  recorded,  or  as  we  may  ourselves  be  able  to 
trace.  A  great  part  of  the  substance  of  tlie  lectures, 
published  by  him,  consists  of  remarks  on  the  genera 
of  each  order,  as  to  their  mutual  distinctions ;  with 
numerous  botanical  and  even  economical  matters, 
which  do  not  all  come  within  the  compass  of  our 
present  consideration.  What  we  have  to  lay  before 
the  reader  is  not,  in  any  manner,  fisrestalled,  by 
what  he  will  find  in  the  fourth  volume  of  the  £vct« 
CLOPADIA,  above  cited,  which  is  taken  from  a  diffe- 
rent source. 

Order  1,  Palm^.  "  An  entirely  natural,  andLinnaeos's 
very  distinct  order.**  This  tribe  of  plants,  stationed  exposition 
by  nature  within  the  tropics,  is  considered  by  Lin-*^,*^^"|*"* 
nseus  as  the  original  food  o(  man  ;  still  suppl3ring  the 
place  of  corn  to  the  inhabitants  of  tropical  coun- 
tries. Palms  are  the  most  lofly  of  plants,  and  yet 
it  is  a  matter  of  doubt  whether  they  ought  to  be 
called  trees  or  herbs.  They  do  not  form  wood  in 
concentric  circles,  year  after  year,  like  our  trees, 
though  they  are  extremely  long-lived.  Hie  author 
of  the  sexual  system  was,  as  we  have  just  mentioned 
in  speaking  of  that  system,  but  Kttle  acouainted  at 
first  with  £he  structure  of  the  flowers  of  palms,  or 
the  number  of  their  stamens  or  pistils.  Hk  prede- 
cessors in  the  establishment  of  genera  of  plants, 
Tournefort  and  Plumier,  had  puUished  little  or  no- 
thing illustrative  of  this  tribe.  He  had* himself  seen 
no  more  than  three  or  four  species  in  fructification, 
nor  had  he  any  other  resource,  in  founding  genera> 
than  the  plates  of  the  Horius  Malabaricusy  (excellent 
indeed,  but  not  delineated  with  any  particular  vieir 
of  this  kind,)  and  the  less  complete  representations 
of  Rumphius.  The  growth  of  these  plants  is  quite 
simple.  Each  terminates  in  a  bud,  of  a  large  site, 
called  the  heart,  or  by  voyagers  in  general  the  cab- 
b]tge,  of  the  palm.  When  this  is  cut  off,  the  tree 
dies,  though  the  growth  of  many  centuries.  This 
bud  has  a  gradual  and  netfly  continual  vegetation,  - 
unfolding  its  leaves,  iHiich  Linmeus  rather  incorrect- 
ly terms  fronds,  one  after  another  in  succession,  not 
all  at  any  paitieular  season.  The  bud  Uierefore  ia 
perennial,  not,  as  in  our  trees,  annual,  nor  can  it,  finr 
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posed  according  to  their  technical  characters.  Mur- 
Tay«  in  compiling  the  fourteenth  edition  of  that  work, 
has  been  inadvertent,  respecting  this  essential  part  of 
its  plan.  Indeed  it  is  probable  that  he  was  not 
competent  to  judge  of  the  affinities  of  the  new 
genera,  introduced  from  the  Supplementum,  or  from 
the  communications  of  Jacquin,  Thunberg,  &c«  Yet 
surely  he  might  have  perceived  the  affinity  of  Banksia 
to  Proteoy  rather  than  to  Ludwigia  or  Oldenlandia  ; 
and  indeed  Lhmseus  himself  ought  to  have  discovered 
the  relationship  of  the  latter  to  HedyoHs^  if  he  did 
not  detect  their  identity,  instead  of  mserting  it  be- 
tween two  such  strict  allies  of  each  other  as  Ludtoi- 
gia  and  Ammannia.  To  pursue  these  remarks  would 
be  endless.  It  is  hardly  necessary  to  indicate  the 
natural  classes,  or  orders,  of  the  Linnsean  system, 
such  as  the'Teiradynamiat  Didynamiay  Dwdelphia<, 
Syngenesia ;  the  Triandria  Digynia,  Gynandria 
DiandriUf  &c.  Except  the  6rst-mentioned  class, 
which,  if  Cleome  be  removed,  is  strictly  natural  and 
entire,  the  others  are  liable  to  much  criticism-  We 
are  almost  disposed  to  allow,  what  we  know  not  that 
any  one  has  yet  observed,  that  the  system  in  ques* 
tion  is  the  more  faulty  in  theory,  for  these  classes 
being  so  natural  as  they  are.  Bach  order  of  the 
Didynamia  presents  itself  as  a  natural,  order,  though 
the  character  of  that  class,  derived  from  the  propor- 
tion of  the  stamens,  serves  to  exclude  several  genera 
of  each  order,  and  to  send  them  far  back,  into  the 
second  class.  If  all  ideas  of  natural  affinity  be  dis- 
carded from  our  minds,  there  is  no  harm  whatever  in 
this ;  but  if  the  Didynamia  claims  any  credit,  as  a 
class  founded  in  nature,  the  above  anomaly  is  a  de- 
fect. So,  still  more,  under  the  same  point  of  view, 
is  the  Diadelphia,  or  at  least  its  principal  order  Z>#- 
eandria,  liable  to  exception.  This  order  eonsists 
entirely  of  the  very  natural  family  of  Papilionaceee* 
They  are  characterised  as  having  the  ten  stamens 
in  two  sets.  Now  it  happens  that  there  are  many 
papilionaceous  genera,  mdeed  a  great  number  of 
such  have  been  discovered  since  Linnieus  wrote, 
whose  ten  stamens  are  all  perfectly  distinct.  Thes^ 
therefore  are  necessarily  referred  to  the  class  Dtf- 
candria.  and  they  come  not  altogether  amiss  there, 
because  they  meet,  in  that  class,  some  concomitant 
genera,  which  though,  like  them,  leguminous,  are 
less  exactly,  or  scarcely  at  all,  papilionaceous.  But 
the  greatest  complaint  lies  againbt  some  genera  of 
the  Diadelpkia  Decarufria,  for  having  the  stamens 
all  really  combined  into  one  set,  so  as  in  truth  to 
answer  to  the  technical  character  of  the  preceding 
class,  Monaddphia.  There  is  mostly  indeed  some 
indication  of  a  disunion  upward,  where  they,  more 
or  less  perfectly,  form  two  sets ;  and  some  of  them 
are  so  nearly  dtadelphous,  that  their  complete  union 
at  the  bottom  may  easily  be  overlooked ;  others, 
however,  have  only  a  fissure  along  the  upper  side  of 
their  common  tube,  without  any  traces  of  a  separate 
stamen  or  stamens.  The  papilionaceous  character 
of  the  corolla  therefore,  in  such  cases,  is  made  to 
overrule  that  of  the  particular  mode  of  union  among 
the  stamens,  and  is  in  itself  so  clear,  as  seldom  to 
be  attended  with  any  difficulty ;  but  the  incorrect^ 
mess  of  principle  in  the  system,  in  the  point  before 
us,  ^  being  neither  professedly  natural^  nor  exactly 
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artificial,  cannot  be  concealed.  Part  of  the  objec*  B«taqr. 
tions,  to  .which  the  sexual  system  was  originally  ^^^^v'W 
liable,  have  been  obviated.  We  mean  what  concerns 
the  last  class  but  one,  Polygamia.  Dr  Forster  ob- 
served, in  his  voyage  round  the  world,  that  this  class 
was  subject  to  great  exception,  on  account  of  the 
trees  of  tropical  climates,  so' many  of  which  are 
constantly  or  occasionally  polygamous ;  that  is,  each 
individual  frequently  bears  some  imperfect  flowers, 
male  or  female,  along  with  its  perfect  or  united  ones. 
Such  a  circumstance  reduces  any  grenus  to  the  class 
Polygamia ;  and  on  this  principle  Mr  Hudson, 
thinking  perhaps  that  he  made  a  great  improvement, 
removed  our  Hex  Aquifidium,  or  Holly,  thither, 
though  Ilex  is  well  placed  by  Linnseus  in  the  fourth 
class.  The  author  of  the  present  essay  has  ventured 
to  propose  a  scheme,  which  is  adopted  in  his  flom 
BrUannica,  for  getting  clear  of  this  difficulty.  He 
considers  as  polygamous  such  genera  only  as,  be- 
sides having  that  charaeter  in  their  oi^gans  of  im- 
pregnation, have  a  difference  of  structure  in  the 
other  parts  of  their  two  kinds  of  flowers.  Thus 
Atrtplex  has,  in  its  perfect  flowers,  a  regular  spread- 
ing calyx,  in  five  equal  segments ;  in  the  attendant 
female  ones  a  compressed  one,  of  two  leaves,  subse< 
quently  much  enlarged. 

The  genera  thus  circumstanced  are  so  very  few, 
as  far  as  we  have  discovered,  that  possibly  the 
class  might,  but  for  the  uniformity  of  the  system, 
be  abolished.  We  cannot  indeed  tell  what  future 
discoveries  may  be  made ;  and  its  character,  on  the 
above  foundation,  is  sufficiently  clear  and  permanent ; 
for  flowers  of  an  essentially  different  configuration, 
can  hardly  vary  into  each  other.  The  orders  of  the 
last  class  of  the  Linns^n  system,  Cryptogamia^  are 
natural,  and  preserved,  all  nearly  the  same,  by  eveij 
systematic  projector.  The  original  appendix  to  this 
system,  the  Palma^  would  be  a  great  blemish  there* 
in,  as  an  artificial  arrangement :  fbr  such  fln  arrange* 
ment  jought  to  be  so  formed  as  to  admit  every  thing, 
on  some  principle  or  other.  But  this  stumblii^ 
block  is  now  removed.  The  palm  tribe  were  placed 
thus  by  themselves,  merely  till  their  fructification 
should  be  sufficiently  known.  *  Now  they  are  foond 
to  agree  well  with  some  of  the  established  classes 
and  orders,  where  they  meet  with  several  of  their 
natural  allies. 

Whatever  advantages  might  accrue  to  the  practi-  Naiani 
cal  study  of  botany,  from  3ie  convenience  and  feci-  ^'*"^?'. 
lity  of  his  artificial  system,  Linnaeus  was  from  the  ^^^ 
beginning  intent  on  the  discovery  of  a  more  philoso- 
phical arrangement  of  plants,  or,  in  other  words,  the 
classification  of  nature.  Tliis  appears  from  the  77th 
aphorism  of  the  very  first  edition  of  his  Fundamenta 
Boianica,  published  in  17S6,  where  he  mentions  his 
design  of  attempting  to  trace  out  fragments  of  a  na^ 
tural  method.  In  the  corresponding  section  of  hts 
Philosophia  Botanical  he,  fifteen  years  afeemrards, 
performed  his  promise ;  and  the  same  FragmetUa^  as 
he  modesclv  called  them,  were  subjoined  to  the  6th 
edition  of  his  Genera  PlatOarum^  the  last  that  ever 
came  from  his  own  hfuids.  The  interleaved  copies 
of  these  works,  with  his  manuscript  notes,  evince 
how  assiduously  and  constantly  he  laboured  at  this 
subject,  as  long  as  he  lived*    He  was  sccustoiped  te 
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Betanf.  delrrer  a  particalar  eoHrte  of  lectures  upon  it,  from 
lime  to  timei  to  a  small  and  select  number  of  pupils, 
who  were  for  this  purpose  domesticated  under  his 
roof.  What  this  great  botanist  has  himself  given  to 
the  world,  on  the  subject  under  consideration,  is  in- 
deed nothing  more  thian  a  skeleton  of  a  system,  con- 
sisting of  mere  names  or  titles  of  natural  orders, 
amountinff  in  his  Philoiophia  to  67,  besides  an  ap- 
pendix of  doubtful  genera ;  and  that  number  is,  m 
the  Genera  Plantarum^  reduced  to  5%^ 

Under  the  title  of  each  order,  the  genera  which 
compose  it  are  ranged  according  to  the  author's 
ideas  of  their  relationship  to  each  other,  as  appears 
by  some  of  his  manuscript  corrections ;  and  some  of 
the  orders  are  subdividea  into  sections,  or  parcels  of 
genera  more  akin  to  each  other  d>an  to  the  rest. 
He  ingenuously  avowed,  at  all  times,  his  inability  to 
define  his  orders  by  characters.  He  conceived  that 
they  were  more  or  less  connected  with  each  other, 
by  several  points  of  affinity,  so  as  to  form  a  map, 
rather  than  a  series.  The  experienced  botanist,  who 
peruses  the  above-mentioned  FragmentOy  will  in  most 
cases  readily  imbibe  the  ideas  of  their  author,  as  to 
the  respective  affinities  of  the  genera.  In  some  few 
instances,  as  the  Dumosa^  where  he  avows  his  own 
doubts,  and  the  Holcraceie,  where  he  is  unusually 
paradoxical,  it  is  more  difficult  to  trace  the  chain  of 
hb  ideas.  Such  however  was  all  the  assistance  he 
thought  himself  competent  to  afford.  His  distin- 
guished pupils  Fabricius  and  Giseke  fortunately  took 
notes  of  his  lectures  oh  natural  orders ;  and  by  the 
care  of  the  latter,  to  whom  Fabricius  communicated 
what  he  had  likewise  preserved,  their  joint  acquisi- 
tions have  been  given  to  the  public,  in  an  octavo  vo- 
lume at  Hamburgh,  in  1792.  Nor  was  this  done 
without  the  permission  of  their  venerable  teacher, 
^who  told  Giseke  by  word  of  mouth,  when  they  took 
leave  of  each  other,  that  ''  as  he  loved  him,  he  had 
laboured  with  pleasure  in  his  service  ;**  adding,  that 
''  Giseke  was  at  liberty  to  publish,  whenever  he 
pleased,  any  thing  that  he  had  retained  from  his  own 
instructions.** 

Linnseus,  according  to  a  conversation  with  Giseke, 
recorded  in  the  preface  of  the  volume  edited  by  the 
latter,  declined  to  the  last  any  attempt  to  define  in 
words  the  characters  of  his  orders.  His  reason  for 
this  appears  in  his  Classes  Plantdrumy  where  he  just- 
ly remarks,  that  no  certain  principle,  or  key,  for  any 
such  definition  can  be  proposed,  till  all  the  orders, 
and  consequently  all  the  plants,  in  the  world  are 
known.  He  has  however  so  far  expressed  his  opi- 
nion, in  the  work  last  quoted,  as  to  point  out  Uie 
situation  of  the  seed  itself,  with  respect  to  other 
parts,  and  the  situation  and  direction  of  its  vegetat- 
ing point,  or  corculum^  as  most  likely  to  lead  to  a 
scheme  of  natural  classification*  Hence  the  system 
of  Caraalpinus  stood  very  high  in  his  estimation.  He 
also,  in  the  conversation  above-mentioned,  divides 
his  own  orders  into  three  sections,  or  classes,  Mono^ 
cotifledoneSf  comprising  the  first  ten  orders,  with  the 
1 5th :  Dicoiyledonesy  (with  two  or  more  cotyledons), 
the  11th  to  the  54th  order,  inclusive,  except  the 
1 5th ;  and  Acotyledones^  order  55th  to  58th^  with  a 
hint  that  the  last,  or  Fungi^  ought  perhans  to  be  al- 
together excluded.    This  distribution  or  plants,  by 
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the  nvRnber  or  the  absence  of  the  cotyledons,  or  Botany, 
lobes  of  the  seed,  is  the  great  hinge  of  all  the  pro-  v^^V^i^ 
fessedly  natural  modes  of  arrangement  that  have  been 
attempted.  We  shall  for  the  present  not  enter  on 
tlie  consideration  of  this  principle,  as  it  will  more 
properly  be  explained  when  we  examine  the  system 
of  Jussieu.  Linnsos  did  not  consider  it  as  absolute, 
for  he  tokl  Giseke  that  he  knowingly  admitted  into 
his  11th  order  some  plants  that  are  monocotyledo- 
nous,  with  others  that  are  dicotyledonous.  The  rea- 
son of  this  was  the  only  secret  he  kept  from  his  pu- 
pil, nor  could  the  latter  ever  dive  into  it,  though  he 
afterwards  endeavoured  to  learn  it  from  the  younger 
Linnseus,  who  knew  nothing,  neither  did  he,  as 
Giseke  saj's,  much  care,  about  the  matter.  We  hope 
to  be  able  to  throw  some  Hght  upon  this  mystery^ 
when  we  come  to  the  order  in  question. 

The  want  of  any  avowed  principle  of  distinction, 
precludes  all  criticism  of  these  natural  orders  of  Lin- 
nsus,  as  a  regular  system ;  we  can  therefore  only 
tidce  a  cursory  view  of  them  as  they  follow  each  other, 
with  such  indications  of  their  characters  as  Giseke 
has  recorded,  or  as  we  may  ourselves  be  able  to 
trace.  A  great  part  of  the  substance  of  the  lectures, 
published  by  him,  consists  of  remarks  on  the  genera 
of  each  oraer,  as  to  their  mutual  distinctions ;  with 
numerous  botanical  and  even  economical  matters, 
which  do  not  all  come  within  the  compass  of  our 
present  consideration.  What  we  have  to  lay  before 
the  reader  is  not,  in  any  manner,  fbrestailed,  by 
what  he  will  find  in  the  fourth  vohicne  of  the  Enct- 
CLOPiEDiA,  above  cited,  which  is  taken  from  a  diffe- 
rent source. 

Order  1.  Palm  as.  **  An  entirely  natural,  andlinnstis's 
very  distinct  order.'*  This  tribe  of  plants,  stationed  ^xpcwition 
by  nature  vrithin  the  tropics,  is  considercKi  by  Lin-^^,*^^'*"* 
na^us  as  the  original  food  of  man ;  still  supplying  the*^*  ^ 
place  of  corn  to  the  inhabitants  of  tropical  coun- 
tries. Palms  are  the  most  lofty  of  pkmts,  and  yet 
it  is  a  matter  of  doubt  whether  they  ought  to  be 
called  trees  or  herbs.  They  do  not  form  wood  in 
concentric  circles,  year  after  year,  like  our  trees, 
though  they  are  extremely  long-lived.  The  author 
of  the  sexual  system  was,  as  we  have  just  mentioned 
in  speaking  of  that  system,  but  Httle  acquainted  at 
first  with  Sie  structure  of  the  flowers  or  palms,  or 
the  number  of  their  stamens  or  pistils.  Ins  prede- 
cessors in  the  establishment  of  genera  of  plants, 
Tournefort  and  Plumier,  had  publi^ed  little  or  no- 
thing illustrative  of  this  tribe.  He  had' himself  seen 
no  more  than  three  or  four  species  in  fiructification, 
nor  had  he  any  other  resource,  in  founding  genera^ 
than  the  plates  of  the  Hortus  Malabaricus,  (exceUent 
indeed,  but  not  delineated  with  any  particular  vievf 
of  this  kind,)  and  the  less  complete  representations 
of  Rumphius.  The  growth  of  these  plants  is  quite 
simple.  Each  terminates  in  a  bud,  of  a  large  site, 
called  the  heart,  or  by  voyagers  in  general  the  cab- 
bitge,  of  the  palm.  When  this  is  cut  otF,  the  tree 
dies,  though  the  growth  of  many  centuries.  This 
bud  has  a  gradual  and  net^ly  continud  vegetation,  ~ 
unfolding  its  leaves,  #h!ch  LinnflMs  rather  incorrect- 
ly terms  fronds,  one  after  another  in  succession,  not 
m  at  any  particulak*  season.  The  bud  iherdRore  is 
perennial,  not,  as  in  our  trees,  annual,  nor  can  it,  fyt 
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^^y*  diis  reason,  be  renewed.  Fresh  buds,  in  time  be- 
coming trees,  are  furnished  from  the  generally 
creepiag,  perennial,  and  deeply  descending  roots. 
What  have  commonly  been  denominated  the  branch- 
es of  Palms,  Linnsus  very  properly  declined  calling 
so,  because  they  never  increase  by  producing  lesser 
branches.  He  objected  to  claliing  them  leaves,  "  be- 
cause they  are  each  attended  by  no  separate  annual 
bud,  neither  have  they  the  texture  of  ordinary  leaves, 
nor  do  they  wither  and  fall  off  at  any  particular  sea- 
son." He  adopted  the  term  fronds  which  he  always 
used  when  he  could  not  decide  whether  the  part  in 
question  were  a  branch,  leaf,  or  stem.  We  cannot 
but  think  these  are  truly  leaves,  though  it  must  be 
eonfessed  they  differ  from  the  generality  of  such,  in 
being  destitute  of  any  line  of  separation'  by  which 
they  are  capable  of  falling,  or  being  thrown  off,  from 
the  stem.  In  this  they  agree  with  the  foliage  of 
Musci  and  JungermannUe ;  there  being  a  perfect 
continuity  of  substance  throughout.  The  hardened 
torn  fibref,  or  rather  vessels,  which  remain  on  the 
stems,  of  palms,  where  the  leaves  have  once  been,  are 
precisely  the  same  as  what  occur  in  various  mosses; 
and  something  similar  may  be  observed  in  many  lilia- 
ceous plants  and  their  allies,  which  approach  to  the 
nature  of  palms. 

In  describing  the  fructification  of  this  order,  Lin- 
nseus  considered  as   belonging   thereto,  what  we 
should  presume    to    be    rather   the   inflorescence. 
Hence  the  great  branching  flowerstalk  retains,  in  a 
technical  sense,  the  name  of  spadixy  derived  from 
the  ancients ;  and  its  ample  containing  sheath  is  de- 
nominated a  spatha.     The  latter  is  reckoned  a  kind 
of  <^]yx,  as  the  former  a  sort  of  branched  common 
receptacle.    Linneus  strengthens  his  terminology  in 
this  case,  by  tracing  an  analogy  between  the  spatha 
of  palms,  and  the  glume  of  grasses.     We  doubt 
whether  any  such  particular  analogy  exists.     Nei- 
ther does  his  other  comparison,  of  the  part  in  ques- 
tion to  the  sheath  of  a  Narcissus  and  its  allies,  at 
4II,  as  far  as  we  can  judge,  elucidate  or  confirm  his 
principle.     He  surely  swerves  in  these  instances,  as 
well  as  in  bis  generic  distinctions  of  the  umbellife- 
rous plants,  from  the  correctness  of  an  axiom,  on- 
which  botany  as  a  philosophical  science  depends, 
that  generic  characters,  aud  much  more  those  of 
classes  and  orders,  should  be  exckisively^derived 
from. the  parts  of  fructification.     Surely  a  very  slight 
consideration  of  the  flowers  and  fruits  of  the  Palmte, 
%s  we  have  become  acquainted  wiUi  them  since  the 
tim^  of  Linni^eus,  will  abundantly  satisfy  any  person, 
that  they  afford  clear  characters,  on  which  to  found 
a  sufficient  number  o£  distinct  and  very  natural  ge- 
'nera.     Even  that  author,  in  the  lectures  before  us, 
records  that  some .  genera  have  a  three-leaved  calt/x^ 
others  none  at  all ;  some  have  a  corolla  of  three, 
others  one  of  six,  petals;  most  have^  six  stamensy 
some  three,  others  nine,  while  the  Nipa  of  Thunberg 
has  only  one.     The  gennens  are  three  in  some,  soli- 
tary in  others,  and  the  stifle  and  stigma  are  subject 
to  like  diversity  in  different  genera.     The  Jruit  is  in 
some,  as  the  Phanix  daciyltferay  or  Ddte,  a  single 
dnipa,  in  others  composed  of  three ;  in  some,  like 
the  Cocoa,  a  nut  with  a  coriaceous  coat.    The  seeds 
are  mostly  solitary,  but  in  several  instances  two  or 


three  in  each  firuit.  Hence,  while  the  fructification  Boiuj. 
affords  sufficient  materials  for  discriminating  genera, 
Linnaeus  observes  that  no  common  character,  exclu- 
sively descriptive  of  the  whole  order,  can  be  found- 
ed upon  it.  The  reader  will  find  the  essential  cha- 
racters of  his  genera  in  our  Vol.  Vf.  288.  His  Za^ 
m»i,  concerning  which  he  avowed  considerable  doubts, 
chiefly  because  it  wanted  a  spathay  is  now,  by  com- 
mon consent  among  botanists,  removed  either  to  the 
Perns,  or  to  an  intermediate  order  between  them  and 
the  Palms,  to  which  also  Cycas  belongs.  The  tech- 
nical characters  which  have  induced  this  alteration, 
are  confirmed  by  circumstances  attending  the  habit 
and  qualities  of  these  genera. 

At  the  end  of  his  proper  Palmay  Linnaeus  sub- 
jobs,  in  a  distinct  section,  three  genera,  which  be 
was  doubtful  whether  to  leave  there,  or  to  establish 
as  a  distinct  order.    These  are  Stratiotes,  Hydrocha- 
risy  and  Valisneria,     He  remarks  in  his  lectures  that 
'*  they  have  a  spatha  extremely  like  the  palms;  a  ca- 
lyx of  three  leaves,  and  a  corolla  of  three  petals ; 
leaves  perennial  and  evergreen,  folded  when  they 
first  come  forth.     Hydrocharis  cannot  be  separated 
from   Stratiotes,  nor   Valisneria  from  Hydrocharis. 
They  produce  their  leaves  crowded  together  at  the 
base,  like  Ferns.     Although  their  strict  affinity  with 
the  larger  Palms  of  India  cannot  be  demonstrated, 
they  ought  nevertheless  to  be  associated  therewith. 
They  are  all  aquatics,  whence  we  may  presume  that 
India  may  afford  some  aquatic  palms,  smaller  than 
the  others,  which  may  prove  a  connecting  link  be- 
tween the  latter  and  the  plants  of  which  we  are 
speaking."    Giseke  points  out  several  palms,  in  vari- 
ous authors,  which  though  but  imperfectly  ascertain- 
ed, confirm  this  conjecture  of  his  preceptor.    Lin- 
naeus m  his  own  copy  of  the  Genera  Plantarum,  en- 
riched with  his  manuscript  notes,  to  which  we  shall 
oflen  refer,  has  marked  this  section,  or  appendage, 
of  his  PalmcBy  as  distinguished  by  *'  an  inferior  fruit, 
with  many  seeds."   He  has  moreover  added  4  genera 
to  this  assemblage,  Pandanus,  Bromdioy  TiUandsiOy 
and  Burmannia,     Giseke  has  amply  illustrated  the 
order  of  PalmiEy  by  observations  of  his  own,  or  those 
of  various  writers;  but  the  most  solid  acquisitions  to 
our  knowledge,  in  this  interesting  tribe,  are  derived 
from  the  labours  of  Dr  Roxburgh,  in  his  Plants  of 
Coromandel. 

Order  2.  Piperita  "  The  plants  of  this  order 
have  an  acrid  flavour,  whence  the  name.*'  They  af- 
ford no  common  character  to  discriminate  the  ord^r, 
except  possibly  the  elongated  receptacle  and  sessile 
anthers,  but  $ome  amentacae  have  the  same.  They 
consist  of  Zosteroy  Arum  and  its  allies,  Orontiumy 
Acorusy  Pipery  and  Saururus.^  The  last  is  removed 
by  Linnaeus  in  his  manuscript  to  his  15th  order. 

Order  3.  Calamaria.  <<  These  are  closely  re- 
lated to  the  true  grasses,  and  have  almost  the  same 
kind  of  leaves.  Their  seed  is  solitary  and  naked  ; 
stamens  three ;  style  one,  not  unfrequently  three-cleft 
at  the  summit.  Their  glume  is  of  one  valve  (whereas 
most  grasses  have  two  valves),  except  &chcenusy  which 
bears  several  valves  irregularly  disposed^  though  in 
other  respects  so  near  the  rest  of  its  order,  as  scarce- 
ly to  be  aistinguished  without  accurate  examination 
of  the  parts  alluded  to.    The  stem  oS  these  plants  is 
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Botany,  a  cufm,  mostly  triangular^  rarely  roundi  often  leaf- 
less, or  nearly  so.  Leaves  rather  rigid  and  rough. 
Flowers  often  disposed  in  an  imbricated  manner. 
Seed  in  a  few  instances  surrounded  with  bristles. 
When  these  are  extended  into  a  kind  of  wool,  hang- 
ing out  beyond  the  scaJes,  such  a  character  marks 
the  genus  EriophorumJ^  Linnaeus  asserts  that  *^  Scir" 
pus  differs  from  Carex,  in  having  all  the  flowers 
united,  whereas  in  the  latter  some  scales  are  accom- 

Eanied  with  stamens  only,  others  with  pistils  ;'*  but 
e  forgot  the  tunic,  or  arillus,  of  the  seed,  which 
makes  the  essential  and  clear  character  o^  Carex, 
He  mistakes  also  in  supposing  the  stamens  are  al- 
ways three  in  this  order ;  in  several  instances  they  are 
but  two,  in  a  few  they  are  solitary.  Much  has  been 
done  respecting  the  genera  and  species  of  this  order 
by  RottboH.  Vahl,  Brown,  Schrader,  and  others. 
Linnasus  has  made  a  manuscript  correction  in  the 
Calamaria,  excluding  from  thence  Tt/pha  and  Spar- 
ganium,  which  he  would  remove  to  the  preceding 
order,  principally,  it  seems,  because  he  judged  the 
latter  to  be  very  closely  allied  to  Zostera  ;  as  weir 
as  on  account  of  its'  anthers,  but  we  can  trace  no 
resemblance  in  those  to  the  Piperita,  On  the  con- 
trary they  and  their  filaments  agree  with  the  Cala- 
maria.  The  stamens  of  Tt/pha  indeed  are  some- 
what different,  and  Mr  Brown,  in  his  Prodromus 
Florae  Nov€^  HoUatidite,  has  anticipated  this  altera- 
tion of  Linnaeus. 

Order  4.  Gramina.  **  The  true  grasses  compose 
as  peculiar  a  family  as  the  palms.  They  are  the 
most  common  plants  in  the  world,  making  about  a 
sixth  part  of  the  vegetable  kingdom,  especially  in 
Open  situations.  There  they  multiply,  and  extend 
themselves  by  their  creeping  roots,  prodigiously.  In 
confined  and  woody  places  they  scarcely  creep,  but 
stand  erect.  They  are  the  most  important  of  all 
vegetables,  for  this  reason,  that  they  are  the  chief 
support  of  such  animals  as  depend  on  vegetable  food. 
They  make  the  verdure  of  our  summers,  and  the 
riches  of  rustic  life.  Their  leaves  are  not  easily 
hurt  by  being  trampled  on,  and  though  the  severity 
of  winter  may  wither  and  fade  them,  so  that  in  the 
early  spring  no  appearance  of  life  remains,  yet  they 
revive.  The  solicitude  of  the  Author  of  Nature,  for 
the  preservation  of  this  important  tribe  of  vegetables, 
appears  from  their  flowering  stems  being  rendered 
unfit  for  the  food  of  cattle,  that  nothing  may  hinder 
the  perfecting  of  their  seeds.  Besides,  the  more 
they  are  cut  and  ill-treated,  the  more  vigorously 
they  grow,  propagating  themselves  proportionably 
under  ground ;  and  in  order  that  they  may  be  en- 
abled to  thrive  any  where,  their  narrow  leaves  are  so 
contrived,  as  to  insinuate  themselves  between  the 
divisions  or  branches  of  other  herbs,  without  any 
mutual  impediment.  There  are  very  few  grasses 
agreeable  to  our  palate.  For  the  most  part  they  are 
insipid,  like  pot-herbs ;  a  very  small  number  being 
fragrant.  None  are  nauseous  or  poisonous.  Grasses 
are  the  most  simple  of  all  plants ;  having  scarcely 
any  spines,  prickles,  tendrils,  stings,  bracteas,  or  si- 
milar appendages  to  their  herbage.*' 

**  Their  stem  is  termed  ttcultnt  being  hollow,  com-* 

Esed  of  joints  which  are  separated  by  impervious 
ots.    In  our  quarter  of  the  world  the  culm  is 


usually  simple,  unless  in  consequence  of  cutting  Botuiy. 
away  the  flowering  part ;  in  the  ladies  most  culms 
are  branched.  The  leaves  are  mostly  alternate, 
always  undivided,  and  generally  flat  on  both  sides,' 
with  a  rough  edge,  and  either  smooth  or  hairy 
surface.  Each  leaf  stands  on  a  sheath,  which  em- 
braces the  stem,  and  is  crowned  with  a  membrane,- 
sometinies  termed  ligula,  closely  embracing  the 
stem,  to  hinder  the  admission  of  water.  The  sheath 
springs  from  a  knot,  and  (with  its  membrane)  answers  > 
the  purpose  of  a  stipula." 

"  Hie  fructification  of  Grasses  differs  so  much 
from  that  of  other  plants,  that  it  was  supposed  im« 
possible  to  reduce  them  to  scientific  order.  They 
were  first  distinguished  into  corn  and  grasses ;  but 
such  a  distinction  is  founded  merely  on  the  compa- 
ratively larger  seeds  of  the  former,  on  which  we  de*' 
pend  tot  food,  as  small  birds  do  on  the  very  minute 
seeds  of  the  latter.  Ray  was  the  first  botanist  who 
undertook  a  regular  •examinatioi^  of  grasses.  He 
distributed  them  according  to  their  outward  appear-^ 
ances,  but  distinctive  characters  failed  him.  >feither 
was  Tournefort,  however  great  a  botanist,  equal  to 
the  arrangement  of  this  tribe.  Monti  followed  Ray, 
but  investigated  such  only  as  were  natives  of  Italy. 
John  Schcuchzer,  first  induced  by  Sherard,  paid  a 
most  laborious  attention. to  this  subject,  collecting 
grasses  from  all  quarters,  and  describing  them  with 
the  greatest  exactness ;  but  he  was  deficient  in  tech* 
nical  terms,  and  his  very  long  descriptions  are  near- 
ly all  alike,  till  he  arrives  at  the  flowering  part*  The 
terms  which  he  uses  are  foUiculus  for  the  corolla, 
gluma  for  the  calyx,  locusta  for  the  spikelet  contain- 
ed in  the  latter.  After  him  Micheli  contrived  a  new 
method,  dividing  grasses  according  to  their  spikeleta, 
which  he  observed  to  be  either  compound  or  simple. 
He  subdivided  them  by  their  flowers  being  united  or 
separated ;  and  subjoined  an  order  of  plants  *<  akin 
to  grasses,"  which  really  do  not  belong  to  them.  If 
their  sexes  be  attended  to,  the  arrangement  of  grasses 
becomes  less  difficult.  They  are  either  monandrouSf 
diandrous,  triandrous,  or  hexandrous.  The  two  lat- 
ter have  either  united,  monoecious  or  pdygamous 
flowers." 

'*  The  inflorescence  in  this  order  of  plants  is  either 
spiked  or  panicled.  Their  spike,  properly  so  called, 
consists  of  several  flowers,  placed  on  an  alternately 
toothed  rackis,  or  stalk.  If  such  a  rachis  be  con- 
ceived perfectly  contracted,  it  will  become  a  toothed 
common  receptacle,  as  in  compound  flowers,  so  that 
grasses  may  thus  be  distinguished  into  simple  and. 
compound.  Or  if  we  imagine  all  the  flowers  to  be 
sessile  on  one  common  base,  such  grasses  as  are  pro- 
perly spik^  will  have  a  scaly  receptacle,  the  rest  a 
nuked  one,  according  to  the  analogy  of  the  synge- 
nesious  class;  and  by  this  means  the  com  fiunily 
may  be  separated  from  the  rest,  for  they  are  scaly. 

*'  The  calyx  is  a  husk  of  two  valves,  one  proceed- 
ing from  within  the  base  of  the  other,  like  the  daw 
oi  a  crab.  These  husks  are  concave,  and  truly  the , 
leavt^  of  the  plant  in  miniature.  The  calyx  con- 
tains one,  two,  or  more,  florets,  which  are  construct- 
ed in  the  same  manner,  of  two  leafy  husks,  called  by 
Linnseus  petals,  to  distinguish  them  firom  the  former^ 
AVithin  the  petals  the  receptacle  bears  two  veqr 
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mioute,  roondish,  pellucid,  extremely  tender,  wither* 
log  sealeB,  often  invisible  without  a  magnifier,  which 
Mtcheli  termed  petals,  Linnaeus  nectaries.  Stamens 
generally  three,  in  a  few  onei  two,  or  six,  with  capil- 
lary filaments,  and  oblong  incumbent  anthers,  whose 
lobes  become  separated  at  each  end.  Michel!  er- 
roneously imagined  those  which  have  six  stamens, 
to  bear,  as  it  were,  doubled  flowers.  The  germen 
is  superior,  wltli  two  styles,  sometimes  rais^  on  a 
conunon  stalk  or  elongated  base,  and  they  are  usually 
reflexed  to  each  side,  being  either  longitudinally 
hairy,  or  tufted  at  the  summit  only.  Seed  univer- 
sally solitary,  without  a  capsule,  Lygeum  only  hav- 
ing a  nut,  of  two  cells,  which  is  very  singular.  A 
few  have  a  simple  style*  as  Zea,  Nardus^&ndLi/getm. 
The  seed  is  occasionally  coated  by  the  petals,  which 
closely  enfold  it,  and  are  almost  united  with  it,  wit- 
ness Hordeum  and  Avena  ;'*  (to  which  examples  in- 
dicated by  Linnaeus  we  may  add  Briza).  **  Many 
grasses  are  furnished  with  an  awn,  aristOy  mostly 
rouffh,  like  a  prominent  bristle,  inserted  into  the 
back  of  the  outermost  petal,  either  at  the  bottom, 
middle,  summit,  or  a  little  below  the  latter.  This 
appendsLge  is  either  straight,  or  furnished  with  a 
joint,  and  twisted  backward,  or  simply  recurved ;  in 
some  it  is  woolly ;  in  several  it  is  accompanied  by 
hairs  at  the  base  of  the  coj^Ua.  The  use  of  these 
parts  is  to  attach  the  ripe  seeds  to  the  coats  of  ani- 
mals, that  they  may  be  the  more  dispersed.'* 

**  Although  grasses  are  destitute  of  spines  proper- 
ly so  called,  a  few  have  their  leaves  longitudinally 
involute,  in  such  a  manner  that  their  rigid  perma- 
nent points  have  all  the  properties  of  thorns,  as  in 
Spint/ezy  and  some  Festuca,  Their  foliation  is, 
for  the  most  part,  involute,  but  in  some  instances,  as 
Jkioiylis  glomeraiay  it  is  folded.  This  character  has 
not  as  yet  received  sufficient  attention,  but  ought  to 
be  noticed  in  future,  as  it  may  throw  great  light 
on  the  distribution  of  Uie  family  of  plants  in  question. 
Very  few  indeed  are  furnished  with  setaceous  leaves." 

Order  5*  TaiPRTALOiDEiB.  *'  Sdieuch^er  and 
o^ier  authors  have  referred  Juncus  and  its  allies  to 
Grasses,  under  the  title  of  Graminihus  affines*  In 
truth,  they  are  so  similar  to  grasses,  as  scarcely  to 
be  distinguishable  without  fructification.  The  ge» 
nera  are  Juncus^  Aphyllanthes^  Triglochiny  Scheuch' 
zcrioy  Elesia  and  ReUtQ  in  the  first  place,  then  Fla- 
geUaria,  Calamus^  Butomus,  Alisma  and  SagitiariaJ' 
Linnaeus,  in  his  manuscript,  has  hinted,  that  the 
tfiree  latter  may  possibly  belong  to  the  above-men- 
tioned section  at  the  end  of  his  Palm  a  ;  see  Ord.  L 

Order  6.  Ensatjb.  '*  So  called  from  the  form  of 
their  leaves,  resembling  a  sword,  being  perfectly 
mmple,  almost  linear,  alternate,  mostly  converging 
by  the  margins,  often  cloven  longitudinally,  so  that 
the  edge  of  one  leaf  embraces  the  other,  thus  con- 
stituting what  is  termed  equitant  folia^.  The  root 
in  many  cases  is  oblong  and  fleshy,  lymg  flat  on  the 
ground,  or  creeping.  But  some  species  of  Iris  are 
truly  bulbous,  like   Crocus^  Ixia,   Antholyzay  &c. 

Stem,  in  these  genera,  simple,  erect,  zig-zag ;  but 
\  ComrnelitHij  especially  the  annual  kinds,  it  is 
branched,  as  in  Trad^seantia*  CrocuM  and  Bnlbo' 
codium  have  no  stems.  Leaves  usually  sword-shaped ; 
tery  rarely  quadrangular;  in  the  bulbous  spedes  of 


Iris  involute ;  in  not  a  few  Commelina  ovate ;  in   Botany, 
Xyris  and  various  kinds  of  Eriocatdon  awl-shaped.* 
Fulcra^  or  a^endages,  are  scarcely  to  be  found  in 
this  order.    The  calyx  is  a  spathap  though  but  of  a 
spiu-ious  kind,  being  mostly  a  large  concave  valve, 
resembling  a  halved  sheath  in  Iris ;  most  beautiful 
in  Commeiinaf  where  it  is  heart-shaped.    In  Sisi/rin'> 
ckium  however  this  part  is  more  perfectly  bivalve. 
Corolla  generally  of  six  petals;  though  in  Iris  so 
united  by  their  claws,  as  to  constitute  a  monope- 
talous  corolla.     In  Commelina  and  Tradescantia  the 
petals  are  very  distinct,  but  the  three  inferior  being 
ruder  in  texture,  and  smaller,  resemble  a  calyx. 
Style  with  three  stigmas,  except  some  Commelina. 
Pericarp  a  capsule  of  three  cells  and  three  valves, 
with  many  seeds ;  generally  inferior,  but  not  so  in 
Commelina^  Tradescaniiay  and  CaUisia,     Hence  it 
follows  that  this  order  affords  no  certain  mark,  on 
which  a  distmctive  character  could  be  founded." 

Order  7.  OacHipEiE.  «  Orchis  is  a  most  ancient 
generic  appellation,  alluding  to  the  testicular  shape 
of  the  roots,  in  many  plants  of  this  &mily,  which 
have,  at  all  times,  been  believed  to  possess  a  stimu- 
lating, or  aphrodisiacal  virtue.  AH  the  Orchidea 
might  be  comprehended  in  one  genus,  in  which  light 
also^the  Unbellatay  Semifiosculosap  Papilianaceaf 
might  each  likewise  be  considered.  But  the  science 
would  be  overwhelmed  in  confusion  by  such  exten- 
sive genera,  which  it  is  therefore  found  necessary  to 
subdivide. 

*^  Many  Orchidea  have  a  tuberous  fleshy  root; 
not  properly  to  be  termed  bulbous,  because  its  fibres 
are  thrown  out  from  the  top,  or  crown,  whereas  true 
bulbs  produce  their  fibres  from  the  base.  These 
tubers,  or  knobs,  are  mostly  in  pairs ;  some  of  them 
globose  and  undivided,  others  palmate,  like  the  hand. 
One  o(  these  tubers,  from  whence  the  plant  of  the 
present  year  has  come,  being  exhausted,  will  swim 
m  water;  the  other,  destined  to  blossom  next  sea- 
son, is  so  solid  as  to  sink.  In  the  palmate  kinds, 
the  former  is  vulgarly  called  the  hand  of  the  Devil, 
the  latter  the  hand  of  God.  Ophrys  corallorrhiza 
however  has  a  threadshaped,  branched,  and  jointed 
root ;  that  of  O.  bifolia  is  pexfectly  fibrous.  In  other 
genera,  particularly  Epidendruniy  the  root  consists 
of  clusters  of  fibres.^* 

<*  The  stem  is  solitary  and  herbaceous,  except  in 
several  kinds  of  Epidendruniy  quite  simple,  oflen 
leafy.  In  some  however  there  is  merely  a  leafless, 
radical  flowerstalk,  generally  round,  though  not  so 
in  Ophrys  Loesdii  and  patudasa.  The  leaves  are 
simple,  alternate,  undivided,  sheathing  the  stem; 
sometimes  wanting,  as  in  Orchis  abortiva*  Appen- 
dages none  at  all,  except  bracteas.  Inflorescence 
terminal,  either  spiked  or  racemose.  Fructification 
irregular,  and  very  singular,  for  it  is  impossible  to  say 
what  is  calyx,  and  what  corolla;  nor  is  this  point  of 
much  importance,  nature  having  placed  no  limits 
between  them.  There  are  five  petals;  besides  a 
nectary,  which  makes,  as  it  were,  a  sixth.  These 
five  seem  to  constitute  an  upper  Up,  the  nectary  an 
under  one.  Or  it  may  be  said  thai  the  corolla  is 
composed  of  three  outer,  often  ruder,  petsJs ;  and 
three  inner,  the  lowermost  of  which  ouf^ht  rather  to 

be  deaqminated  a  nectary.    This  last  u  various^  in 
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(otaoj.  diifereBt  genera,  having  its  appropriate  fignn  aad 
dimensions,  while  the  reat  of  the  petals  are  more 
uniform.  Sometimes  the  middlemost  of  the  five  pe- 
tals, composing  the  upper  lip>  (like  that  of  a  lingent 
or  heknet-shaped  flower,)  is  more  erect  and  dilated ; 
but  I  have  received  some  species  from  the  Cape  of 
Good  Hope,  in  which  these  petals  are  united  to 
each  other,  and  elongated  at  their  common  base  in- 
to a  spar.  Such  will  constitute  a  new  division  or 
genus,  of  this  family,  as  it  stands  in  the  Species 
Plantarum,  many  of  which  have  a  spur  from  the 
base  of  the  lower  lip,  or  nectary.  Tlie  petals  how- 
ever do  not  afford  sufficient  distinctions,  for  genera 
er  species.  The  former  are  determined  by  the  nec- 
tary, which  is  for  that  purpose  principally  to  be  re- 
garded. There  is  indeed  no  occasion  to  advert  to 
any  other  part  than  the  flower  of  these  pUints,  for 
distinguishing  either  genera  or  species.  Vaillant 
therefore,  and  Seguier,  have  contented  themselv^ 
with  delineating  their  various  flowers  alone." 

"  The  stamens  consist  of  two  anthers,  nearly 
without  filaments,  very  singular,  and  peculiar  to  this 
order,  concealed  in  a  double  pouch  or  hood,  but 
their  pollen  has  not  been  ascertained.    They  are,. 
*'  contracted  at  the  base,  naked,  or  destitute  of  a 
skin,  divisible  like  the  pulp  of  an  orange,  and  cover- 
ed each  by  a  cell  open  underneath,  inserted  into  the 
inner  margin  of  the  nectary ;"  as  described  in  the 
Genera  Jn<mtarum.     It  remains  therefore  for  in- 
quiry, whether  the  anthers  burst  in  these  as  in  other 
stamens,  and  whether  the  pollen  explodes  upon  the 
fbmale  organs?  or  whether  there  be  any  internal 
communication  betM'een  the  anthers  and  germen  f ' 
This  latter  opinion  Linneeus  was  inclined  to  adopt, 
because,  (as  he  thought),  '<  the  pistil  was  so  obscure, 
that  no  one  was  able  to  say  whether  there  were  any 
style  or  stigma."    We  cannot  but  remark  here  that 
the  latter  is  sufficiently  apparent,  in  the  form  of  a 
shining  glutinous  depression  or  cavity,  just  below 
the  anthers ;  nor  is  there  any  doubt  that  the  pollen, 
though  different  in  texture  from  other  plants,  and 
various  in  the  different  species  of  these,  performs 
the  office  of  impregnation  by  the  stigma.    It  consists 
of  naked  elastic  or  granular  masses,  being  what 
Liniueus  terms  the  anthers* 

''  The  germen  is  inferior  in  the  whole  order ;  the 
style  short,  inclining,  in  many  hardly  manifest,  in 
some  American  Orckidea  very  conspicuous.  Stig- 
ma either  obsolete,  or  funnelshaped,  sometimes  com- 
pressed. A  small  gland  moreover  is  present,  sus- 
pected to  belong  to  the  female  organs  of  impregna- 
tion, but  not  very  decidedly."  (Linnseus  surely  errs 
in  asserting  that  the  sexes  of  the  plants  in  question 
are  very  obscure.)  •*  The  fruit  is  a  capsule,  of  one 
cell,  and  three  valves,  which  last  are  connected  by  a 
lateral  suture,  to  which  the  seeds  are  attached,  as  to  a 
receptacle.  The  capsule  does  not  burst  in  the  usual 
manner,  but  the  valves  separate  at  their  lateral  su- 
tures, while  their  extremities  remain  united  at  top 
and  bottom.  The  seeds  are  numerous,  of  a  chafiy 
appearance,  like  saw^dust." 

**  Many  fine  species  of  this  order  are  found  in 
£ur(R>e  and  America ;  the  Cape  of  Good  Hope  is 
0ot  ncb^  in  them ;"  (Mr  Brown  observed  a  consider- 


able number  there ;)  ^  both  Indies  abound  with  Botaay. 
smgular  ones,  especially  with  Epidendra.  Their  fa- 
vourite soil  is  a  spongy,  moist,  friable,  rich,  but  not 
manured,  earth,  in  rather  shady  situations.  The 
species  of  Epidendrum  are  all,  perhaps,  parasitical, 
insinuating  their  roots  into  the  bark  or  aged  trees." 

"  Orchidea  are  extremely  difficult  of  culture.^ 
We  refrain  from  transcribing  the  ideas  of  Linnseus 
on  this  subject,  as  it  is  now  known  that  some  of 
these  plants  may  be  propagated  by  seed,  and  that 
aevend  succeed  very  well  in  our  stoves,  among  the 
rotten  bark  o£  trees,  accompanied  by  fresh  vegetable 
mould.  Our  wild  Orchises  are  best  removed  when 
in  full  bloom,  when  the  mould  should  be  entirely 
cleared  away  from  their  roots,  and  the  latter  planted 
immediately  in  fresh  sifted  soil  from  their  native 
phice  of  growth,  with  moderate  subsequent  water- 
mg.  Thus  treated  they  will  come  up  and  flower  for 
many  successive  years  in  the  same  pot. 

Order  8.  SciTAMiMEis.  <'  These  nearly  approach 
the  Orchidea  in  aspect.  The  name  of  the  order  is 
an  ancient  word,  synonymouawith  aromaliCf  and  an- 
swers to  the  whole  of  the  tribe,  except  AftMa,  Heli- 
coniof  and  Canna.*  (The  two  former  certainly  do  not 
belong  to  this  order,  and  the  last  but  imper&ctly.) 

*<  The  roots  of  the  ScUaminea  are  fleshy,  mostly 
acrid  and  aromatic,  lying  on  the  surface  of  the 
ground,  and  throwing  out  fibres  from  their  under 
side,  like  some  of  the  6th  order.  Stem  alwayil  quite 
simple,"  (to  this  there  are  exceptions  in  Maranta) ; 
**  in  some  bearing  alternate  leaves;  in  others  naked, 
and  separate  from  the  foliage.    Leaves  lanceolate^ 

Suite  entire,  even,  stalked,  ccmvoluted  contrary  ta 
le  direction  of  the  sun;  their  stalks  sheathing  the 
stem.    Inflorescence  either  a  spike  or  cluster,  the 
flowers  being  separated  by  coriaceous  or  membra- 
nous bracteas.    Flower  superior.    Calyx  a  perianth 
of  three  valves.    Corolla  alwim  irregular.    Pericarp 
in  most  instances  a  capsule  of  three  cells  and  three 
valves,  with  many  seeds  in  each  cell."    We  pass 
over  much  of  the  Linnsean  description,  recent  dis- 
coveries having  enabled  succeeding  writers,  particu- 
larly Mr  Roscoe,  in  Trans,  of  Linn.  Soc^  Vol.  VIIL 
and  Mr  Brown  in  his  Prodr.  Nov.  HoU.  to  explain 
the  flowers  much  better.     The  corolla  is  monopeta- 
lous,  with  a  double  limb,  and  more  or  less  irr^ular ; 
each  limb  in  three  deep  segments ;  the  inner  most 
unequal,  one  of  its  segments  being  a  dilated,  lobed, 
ornamented  lip,  like  that  qf  the  OrchideiB^  the  other 
two  sometimes  very  small,  or  obsolete.   Stamen  one« 
inserted  into  the  tube,  opposite  to  Uie  lip;  its  fila- 
ment mostly  dilated,  and  of  a  petal*like  habit,  by  the 
diversity  of  whose  shape  Mr  Roscoe  has  first  reduced 
this  order  into  natural  genera,  a  matter  in  which  pre* 
ceding  botanists  had  altogether  failed.    The  anther 
consists  of  two  parallel  distinct  lobes,  united  length- 
wise with  the  filament,  bursting  longitudinally,  some- 
times spurred  at  the  base.    There  are  usually  the 
rudiments  of  two  abortive  stamens,  first  asserted  to 
be  such  by  Mr  Brown.     Gennen  roundish*  with  a 
^readsbaped  style,  lodged  between  the  lobes  of  Uie 
anther,  and  a  dilated,  cup-like»  often  fni^d,  stig- 
ma. 
'<  To  this  order  belong  the  Ginger,  Cardamoai0| 
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Botany.    Grains  of  Paradise^  Costus,  Galangalef  and  Zedoary 
^  of  the  shops,  all  aromatic.     We  have  nothing  similar 
to  them  in  Europe,  except  Acerus" 

What  Professor  Giseke  has  sabjoined  to  the  lec- 
tures of  Linnsus,  relative  to  this  order,  is,  to  say 
the  best  of  it,  superfluous. 

Order  9.  Spathacb^.  **  These  are  distinguished 
by  their  bulbous  root,  consisting  of  a  radical  bud, 
formed  from  the  bases  of  the  last-year's  leaves, 
which  envelope  the  rudiments  of  the  ^ture  foliagCi 
In  a  bud  the  scales  are  expanded  into  leaves ;'  in  a 
bulb  the  permanent  base  of  the  leaves  becomes  fleshy. 
In  this  order  the  leaves  are  sheathing  at  the  root,  so 
that  they  exhibit  no  instance  of  a  scaly  bulb,  but 
only  a  coated  one.  Their  leaves  are,  with  a  few 
exceptions,  almost  linear,  or  linear- lanceolate.  Stem 
no  other  than  a  scapus,  or  radical  flowerstalk,  either 
round,  two-edged,  or  triangular.  The  spatha,  or 
sheath,  is  a  terminal  membrane,  splitting  lengthwise^ 
except  in  Hamanthus^  where  .  it  divides  into  six 
segments,  resembling  an  involucrum,  and  is  perma* 
nent.  The  spaika  sometimes  contains  many  nowersi 
and  where  it  naturally  bears  but  one,  is  liable  occa* 
fiionally  to  produce  more.  The  flowers  are  stalked 
within  the  spatha  ;  in  most  instances  they  are  supe* 
nor,  but  not  in  Bulhocodium^  whose  corolla  is  di- 
vided to  the  very  base.  This  plant  therefore  has 
erroneously  been  referred  to  Colchicum.  TiMaghia 
bas  a  perfectly  inferior  flower,  but  cannot  be  referred 
to  HyacirUhus^  on  account  of  its  many-flowered 
spatha  J*  (The  nectary,  or  crown  of  the  tube, 
id)undantly  distinguishes  it.)  "  Allium  has  invaria- 
bly an  inferior  flower,  but  its  spatha  shows  that  it 
belongs  to  the  order  before  us.  Some  of  its  species 
bear  flowers  as  big  as  a  Narcissus,** 

'^  The  corolla  in  most  of  the  genera  is  monopc^- 
lous,  inasnmch  as  the  nectariferous  tube  bears  the 
petals.     Otherwise  they  might  all  be  denominated 
iiexiapetalous,  except   Coichicum  and  Crinum;   to 
say  nothing  of  GethyUis,  distinguished  from  all  the 
rest  by  its  very  long  tube.     Stamens  six,  except  in 
the  genus  last  mentioned,  where  they  are  twice  that 
number.     Pistil  one,  except  Coichicum  ;  but  many 
have  a  three-clefl  stigma,  so  tliat  in  Coichicum  this 
part  may  be  considered  as  only  further  divided  even 
down  to  the  germen.     Capsule  in  all  of  three'  cells, 
with  manyseeds/"    (Hamanthus  has  a  berry.) 
^  <<  The  Toots  of  this  tribe  grow  best  if  they  "ssc 
dried  afler  the  leaves  perish,  either  artiflcialiy,  or . 
by  the  arid  nature  €^  their  place  of  growth.     Many 
of  these  roots  are  nauseous  and  acrid,  therefore  poi- 
sonous, especially  Coichicum.     The  bulb  of  a  Nar^ 
eissus  will  kill  a  dog.     No  analogy  holds  good  be 
tween  these  plants  and  the  Tulip,  whose  bulb  may 
be  eaton  with  impunity  ;  because  they  are  not  of  the 
same  natural  order.     All  the  species  of.  Allium  are 
impregnated  with  their  own  peculiar  pungent  fla- 
vour, and  nature  being  disposed  to  expel  them  with 
violence  from  the  stomach,  they  prove  most  power- 
ful sudoriflcs.     Much  of  the  substance  of  these  last 
Biendomed  is  mucilaginous>  which  involves  and  sepa- 
rates their  acrid  particles.    UeBce  they  are  not  dan- 
gerous in  substance,  but  their  expressed  juice,  de* 
prired  of  viscidity,  iM  fatal." 

Order  10.  Coromaria,  <' A  coronary  or  garland 


flower  was  anciently  such  fts,  on  account  of  its  beau-   BottDr. 
ty,  was  used  fw  ornamental  wreaths."  ^ 

''  Ornithogalum  has  much  in  common  with  AlUum^ 
but  wants  the  spatha,  Scilla  is  so  nearly  related  to 
Ornithogalum^  Uiat  they  ari  scarcely  to  be  distin- 
guished but  by  the  breadth''  .(some  say  the  propor- 
tion) *<  of  their  filanients.  Hyacinthus  and  ScUla 
are  with  difhculty  ilistinguiabable,  though  the  httter 
has  six  petals,  the  former  a  monopetalous  six-cleft 
corolla,  but  this  is  in  some  instances  so  deeply  di« 
vided  as  nearly  to  approach  the  latter." 

''  In  this  order  the  root  is  either  tuberous,  a  solid 
bulb,  or,  as  in  LUium,  a  scaly  one.  The  leaves  of 
Aloe,  Yuoea,  Agave,  and  Bromelioy  are,  as  it  were,  a 
bulb  above  ground,  whose  dilated,  fleshy,  permanent 
scales  remain  year  afler  year;  just  as  the  bulb  of 
the  Lily  consists  only  of  the  perennial  bases  of  the 
foliage.  In  the  A/oe  tribe,  not  merely  the  base,  but 
the  whole  leaf  is  perennial.  Whoever  is  ignorant  of 
this,  cadnot  fail  tQ  go  astray  in  studying  the  order  in 
question." 

^*  The  stem  is  simple,  oflen  a  mere  scapus,  occa- 
sionally leafy,  in  consequence  of  a  partial  elevation 
of  the  radical  leaves." 

^'  The  flower,  destitute  of  spatha  or  any  sort  of 
calfx,  consists  of  six  petals."  (Limueus  terms  them 
such,  because  they  fall  off  when  the  flowering  is  over.) 
*^  In  Ornithogalum  sop)e  species  Imve  the  under  side 
of  the  corolla  green,  which  part  therefore  is  perma* 
nent  here,  as  consisting  of  corolla  and  calyx  united* 
In  some  kinds  of  Anihencum^  and  in  Veratrunij  the 
petals  are  likewise  permanent,  but  in  a  faded  condi- 
tion* The  stamens  are  universally  six,  three  of  them 
interior.  Germen  superior.  In  Aloe  the  pistil  is  so- 
litary, and  three-clefl ;  but  the  style  is  divided  to  the 
very  base  into  three  parts  in  Melanthium^Hdonias, 
Veratrum,  and  one  species  of  Ornithogalum,  All 
the  tribe  have  a  capsule  of  three  cells,  and  tliree  - 
valves,  the  seeds  being  placed  one  above  another." 

*'  There  is  no  uniformity  in  the  qualities  of  the 
Coronarugf  there  being  among  them  a  great  diversi- 
ty of  scent.    The  nauseous  smell  of  Friitllaria  impe^ 
rialis  and  Veratrum  indicates  a  very  poisonous  qua- 
lity,, oi  which   likewise  Aloe  partakes.     Lilium  is 
mild  ;  its  root  inodorous  and  mucilaginous ;  its  qua« 
Uties  theref<fre  are  emollient  and  lubricating    Sciila 
metritima  is  in  the  highest  degree  acrid  and  diuretic^ 
dissolving  viscid  humours.     The  root  of  Omithoga* 
lum  umbeUaium^  as  well  as  of  O.  luteum,  is  eatable. 
The  former  appears  to  be  the  Dove's  dung,  sold 
for  so  high  a  price  during  the  siege  of  Samaria,  as 
recorded  in  the  Second  Book  of  Kings,  chap.  vi«  v. 
25  ;  in  the  first  place,  because  it  is  very  abundant  in 
Palestihe,  whence  the  Ei^lish  call  it  Star  of  Bethle- 
hem; secondly,  because  the  flower  resembles  the 
dung  of  pidgeons  and  other  birds,  in  its  greyish  and 
white  partycoloured  hue,   whence  also  comes  the 
name  Ornithogalum^  or  bird's  milk,  alluding  to  the 
white. substance,  alwi^s  accompanying  the  dung  of 
these  animals ;    and  lastly,    because    the  root  in 
question  is  to  this  day  eaten  in  Palestine,  at  least  by 
the  poor."     (See  English  Botany.  U  130.) 

.  '<  Wepfer  has  proved^  by  many  experiments,  the 
very  poisonous  nature  of  the  root  of  the  Crown  Im- 
perial, which  kiUs  dogs,  wolves,  and  various  other 
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Boteay.  snimils.  'The  ancients  relate  that  the  honey  of  iu 
flowers  caused  abortion.  No  flower,  except  Meli- 
anthus^  produces  more  of  this  fluid,  yet  the  bees  do 
not  collect  it !  We  owe  this  fine  plant,  now  so  com« 
mon,  to  Clusius,  who  more  than  two  hundred  years 
ugo  received  it,  along  with  the  Horse- Chesnut,  from 
the  east.  He  likewise  acquired  many  other  bulbs, 
before  unknown,  now  become  the  ornaments  of  our 
gardens.  From  his  time,  no  one  has  taken  the  same 
pains.  Certainly  if  any  person  could  travel,  for  this 
object,  into  the  interior  of  Persia  and  the  kingdom 
of  the  Mogul,  he  ^ould  be  likely  to  obtain  many 
auperb  plants  of  this  order,  as  recent  travellers  to 
the  Cape  of  Good  Hope  have  made  us  acquainted 
with  so  many  novelties  among  the  lada,  AniholyztB^ 
&c.  of  which  Hermann,  Oldenland,  &c.  their  prede- 
cessors, have  not  mentioned  a  word.  Tulipa  GesnC' 
riana  is  so  called,  because  it  was  procurea  by  Con- 
rad Gesner,  from  Cappadocia,  whence  it  has  become 
common  throughout  Europe :  its  endless  varieties 
are  the  delight  of  florists,  and  some  of  them  fetch  a 
high  price." 

Linnaeus  in  his  own  manuscript  has,  as  we  have 
olready  said,  removed  Bromelia^  Tillandsia,  and 
JBurmannui,  from  this  order  to  the  Pal^uir,  or  at 
least  an  appendix  thereto. 

Order  1 1 .  Sa rm  entacrs.  *^  Sarmenta  among  the 
ancients  meant  unarmed,  prostrate,  weak  branches, 
unable  to  support  themselves ;  hence  this  name  is 
applied  to  the  order  before  us,  many  plants  belong- 
ing to  which  answer  to  that  character,  being  of  a 
long,  weak,  trailing  or  twining  habit.  The  Sarmeri' 
tace<B  are  monocotyledonous.  They  difler  much  in 
fructification,  and  may  be  variously  arranged ;  either, 
by  their  calyx  and  corolla ;  the  number  of  their  sta- 
mens or  of  their  pistils ;  the  nature  of  their  fruit ;  or 
the  inferior  and  superior  situation  of  their  germen. 
Hence  it  appears  that  no  common  character,  appli- 
cable to  the  whole  order,  can  be  deduced  from  the- 
fructification/' 

^<  Raiania,  TamuSf  Dioscorea,  SmilaXf  Cissampelos^ 
Menispermum  and  RtuctUf  form  one  assemblage,  all 
except  the  last  having  the  above-mentioned  kind  of 
stem,  twining  to  the  left,  not  to  the  rightj  except  in 
one  species  of  Menispermum.  Such  a  difference  is- 
rare  between  plants  of  the  same  natural  order.  Smi- 
lax  supports  itself  by  two  tendrils,  springing  from 
near  the  base  of  the  footstalks ;  all  the  rest  are  spi- 
ral, and  without  examination  of  the  fructification, 
may  easily  be  confounded..  The  above  are  dioecious, 
except  one  or  two  species  o?  Ruscus"  {Centella 
ranged  among  these  in ,  Gen*.  PL  is  now  referred  to* 
Hydrocotyle,) 

**'  Dracienay  Asparagus^  Convallaria\  Uvidaria,* 
Gloriosa  and  Erythroniumy  compose  another  section. 
The  last  is  intermediate,  as  it  were,  between  the  pre- 
sent order  and  the  Coronarice,  Gloriosa  simplex  is 
a  small  plant,  not  unlike  Erythronium,  with  reflexed 
petals."  (What  Miller,  who  is  Linnsus's  sole  autho- 
rity for  this  species,  intended,  nobody  has  ev^r  been 
able  to  make  out.) 

^'  Medeolaf  Paris  and  Trillium^  have  whorled 
leaves,  except  Af.  asparagoideSf  which  scarcely  dif- 
fers from  the  genus  Asparagus^  except  in  having 
three  styles  instead  of  one.'^ 


Aristolochiaf  Asarum  and  CyttnuSy  nearly  akin  to  BotM^. 
each  other,  are  removed  from  this  order,  by  the  au- 
thor in  his  manuscript,  to  the  27th,  Rhoeadecty  but  not 
without  a  query.  In  the  same  place  we  meet  with 
what  may  perhaps  prove  a  solution  of  the  mystery, 
which  Giseke  was  so  anxious  to  unriddle,  and  to 
which  we  have  already  alluded  in  the  beginnmg  of 
this  part  of  our  subject.  Linnaeus  has  here  men- 
tioned NympJuea,  as  having  in  some  of  its  species 
one  cotyledon,  in  others  two.  He  notes  also  that 
Menispermum  9iXi6.  Aristolochia  are  dicotyledonous^ 
Nymmcsa  however  appears  to  be  the  great  secret, 
whicn  the  worthy  professor  told  his  pupil,  that  he,  or 
some  other  person,  might  chance  to  find  out  in  ten^ 
twenty  or  fifty  years,  and  would  then  perceive  that 
Linnseus  himself  had  been  aware  of  it.  According- 
ly, Gaertner  and  Jussieu  have  made  the  same  disco- 
very, or  rather,  fallen  into  the  same  mistake ;  de- 
scribing Nymphea  as  monocotyledonous,  and  Cy* 
amus  Sm.  Exot.  Bot.  v.  i.  59.  (their  Nelumboy  or. 
Nelumbium)f  as  in  some  measure  dicotyledonous.. 
The  excellent  De  CandoUe,  in  the  Bulletin  des 
Sciences f  n.  57 9  published  in  1802,  has  first  right- 
ly considered  both  as  dicotyledonous,  and  akin  to 
the  Papaveraceis  of  Jus&ieu,  the  Linnsean  RJioea^ 
de£pi 

.  Linnaeus,  in  his  lectures,  proceeds  to  observe,  that', 
he  **  wanted  to  make  further  inauiry  into  the  cotyle- 
dons of  his  Sarmentacea,  for  though  he  knew  that 
several  of  these  plants  were  monocotyledonous,  he- 
knew  two,  and  did  not  doubt  there  were  more,  per- 
fectly dicotyledonous.  Hence  he  suspected  the  or- 
der might  be  separated  into  two,  in  other  respects 
very  closely  related." 

'<  The  roots  of  all  this  family  are  oblong  and> 
fleshy,  except  Erythroniumy  whose  radicles  are  long 
and  quite  simple  ;  those  of  Smilax  SarsapariUa  run 
very  deeply  into  the  ground,  and  are  sometimes  so* 
thickened  at  the  ends  as  to  become  tuberous.  The; 
stem  at  first  coming  forth  is  smooth  and  leafless, 
mostly  branched,  except  in  Paris  and  Trillium  ;  in 
some  prostrate.  Leaves  in  every  instance  simple 
and  undivided,  sometimes  linear,  sometiaies  lanceo- 
late and  acute,  or  heartshaped,  uniform »  mostly  al- 
ternate ;  except  when  three  or  more  stand  together 
in  a  whorl,  and  in  Dioscorea  opposittfolia.  It  is  rare 
that  alternate  and  opposite  leaves  occur  in  the  same 
natural  order.  Flowers  mostly  on  simple  stalks, 
Smilax  excepted,  which  has  umbels ;  they  are  droop- 
ing except  in  Paris.  Stamens  universaHy  six,  exi- 
cept  in  Menispermum.  Styles  three,  or  three-cleft.. 
All  the  genera,  almost  without  exception,  are  defi- 
cient in  either  calyx  or  corolla.  The  fruit  is  gene-- 
rally  o£  three  cells.  Inflorescence  axillary  in  all  ex- 
cept Erythronium^  whicli  has  but  one  flower,  and 
Ruscus,  where  it  springs  from  the  leaf." 

.  ^'  Their  qualities  are  to  be  judged  of  by  the 
srneU.  All  of  them.. betra/ something  of  malignity, 
except  two  insipid  ones  which  are  eatable,  Dioscorea 
and  Asparagus.  Gloriosa  is  very  poisonous ;  the 
dried  flowers  of  Lily  of  the  Valley  cause  sneezing, 
like  Veratrumi  that  is,  they  produce  convulsions. 
Paris  has  always  been  deemed  poisonous.  One  kind 
of  Cissampelos,  named  Pareira  brava^  and  Smilax, 
are  known  by  physicians  to  be  highly  diuretic,  as 
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1^^    well  as  the  r^ots  of  Asparagui.    Memspermum  Coc^ 
cuius  kills  fishesy  lice,  and  men.** 

«'  This  whole  order  is  entirely  without  pubesceHcei 
even  the  prickly  SmUaces," 
Next  follow  the  Dicotyledonous  Orders. 
Order  12.    Holeraceje,  pot-herbs,  (erroneously 
printed  holoracea  in  Gen.  PI.  which  has  misled  se* 
veral  writers).  <'  This  denomination  is  given  to  plants 
that  are  tender  or  brittle  in  the  mouth,  and  easy  of 
digestion,  iike  many  of  the  order  before  us."    The 
onder  is  divided  into  several  sections.    Of  the  first 
Blitum,  AtripleXf  Chenopodiunty  Salsola,  Salicamiaf 
i&c  are  examples.  The  second  consists  of  Petiveria, 
CaUigonuniy  Ceratocarpus  and  Corispertnum.     Colli* 
triche  was  subsequently  removed  to  the  15th  order. 
In  the  third  section  Axyris  stands  alone.    Of  the 
fourth    Hemiariay    lUecebrum^   AmartrnthuSf   Pht/* 
tolaccoy  may  serve  to  give  an  idea.    The  fifth  begins 
with  Aer^on/o,  (of  whose  affinity  Linnsus  candidly 
confesses  his  ignorance,  and  to  which  no  botanist 
has  yet  found  an  ally).    Next  follow  Rumex,  RheutHy 
Poltfgonum,  &c.     The  sixth  section  has  Nyssa^  Mi* 
musops,  Rhizophora,  Bucida  and  Anacardium  ;  and 
the  seventh  LauruSy  Winttsrana  and  Heisteria ;  in 
iioth  which  the  fleshy  receptacle  appears,  where  he 
could  trace  it,  to  have  guided  Linnscus  to  an  arrange* 
ment  evidently  paradoxical,  which  he  labours,  with- 
out satisfying  us,  to  justify. 

Order  IS.    Succulents.     ^'  Bradley  wrote  on 

Succulent  Plants,  by  which  he  meant  such  as  could 

net  be  preserved  in  a  Horlus  Siccus*    When  gather* 

.ed,  vegetables  of  this  nature  will  live,  often  for  a 

whole  year,  flowering  as  they  hai^  up  in  a  house, 

and  throwing  out  roots  afterwards  if  planted.    Ml 

-such  plants^  however,  do  not  enter  into  the  present 

order.     SkLpdia^  Euphorhioy  and  Aloe  are  excluded. 

The  Succuknfa  grow,  and  become  very  turgid,  in 

the  driest  soil,  nor  are  any  found  in  watery  places. 

If  moistened  too  much  they  perish,  and  their  roots 

'decay.    They  afibrd,  in  putrefying,  a  fine  vegetable 

mould,  whereas  dry  plants,  like  hea^  and  fir^scarce- 

Jy  yield  any.** 

Linnaeus  has  distinguished  these  into  four  sections. 
In  the  first  are  Cactus^  Mesembryanthemumy  Tama» 
riXf  and  others.    Nymphaa  placed  here,  in  the  Lin* 
^naean  manuscript,  as  well  as  in  Giseke's  publication, 
-was  afterwards  removed  by  Linnseusto  bis  Rhoeadea. 
Sarracenia  he  conceived  to  be  akin  thereto.     In  his 
second  section  are  Sedum  and  its  numerous  allies;; 
in  the  Mrd  ^ortulaca^  Clayionia,  &c;  and  in  the 
fourth  a  very  different  assemblage,  as  we  should 
rthink,  composed  of  Saxifraga,  Adoxa,  &c.  and  even 
Hydrangea,'    Linnaeus  however  thought  all  these 
sections  nearly  related.  '*  They  are,"  says  he,  **  suc- 
culent, insipid,  inert,  and  inodorous,  therefore  mere 
pot-herbs,  widely  different  ftom  the  other  fleshy 
plants,  Stapelittf  Ste.  yrhose  fructification  is  so  unlike 
them,  and  whose  qualities  are  so  poisonous.    We 
find  in  this  order,  diat  opposite  or  alternate  leaves  is 
an  indifferent  circumstance.    These  plants  have  no 
true  jpines,  no  tendrils,  nor  climbing  stems,  neither 
stipdas  nor  bracteaa.**    ^Giseke  well  remarks,  that 
Sedum  acre  is  one  exception  to  their  alleged  insipidi- 
ty, though  we  can  scarcely  agree  with  him  that  Sem^ 
permum  tectorum  is  another.) 


Order  14.  Gruivaus,  Hie  best  known  genera  loteyi 
here  are  Linum^  Droseroy  Oxalisy  Geranium  and  its 
relations.  Linnaeus  admits  also  Qiuusiay  Zggoph^^ 
luMf  Averrhoay  ^Irc.,  and  his  editor  inserts,  with  well* 
founded  doubt,  Sparmannia,  Then:  roots  and  habits 
are  various.  Calyx  usually  of  five  leaves,  and  corolla 
of  &fe  petals.  Stamens  various  in  number  and  con* 
nexion.  Pistib  mostly  five  or  ten. .  Fruits  various. 
Linnsus  professed  himself  unable  to  define  the  cba* 
racter  of  this  order.  Many  of  the  plants  have  acid 
leaves. 

Order  15.  Imukdatjb.  '^  So  called  because  they 
grow  in  water,  many  of  them  under  its  surface,  ex* 
cept  their  blossoms/'  Potamogeton  is  the  genus 
most  generally  known,  to  which  Linncus  suspected 
Orontium  to  be  related,  but  not  correctly.  Afy* 
riophyllumy  Prosetpinaoay  Hippurisy  &c.  are  placed 
here,  and  even  Elotiney  notwithstanding  its  numerous 
seeds.  Chara  and  Nqfas  form  a  section  at  the  end. 
Callitridiey  Lemna,  and  even  Ptstioy  were  proposed 
to  be  brought  hither;  with  Saururus  and  Aponoge* 
ton, 

**  The  qualities  of  the  InundaUe  are  very  obscure. 
These  plants  are  mostly  inodorous,  except  a  fishy 
scent  in  some ;  nor  have  they  any  particular  taste ; 
hence  they  are  not  used  medicinally." 

This  onler  is  out  of  its  place  with  respect  to  the 
arrangement  by  the  cotyledons,  of  which  Linnaeus 
seems  aware,  from  the  remarks  subjoined  to  it,  in  his 
lectures,  concerning  that  principle.  To  these  we  shall 
hereafter  refer. 

Order  l6,  CALTCiFL0it£.  This  consists  of  Osy* 
risy  Trophisy  Hippophae  and  EUeagnus^  No  olMeiw 
vation  relative  to  it  is  given  in  the  lectures,  except 
that  these  genera  are  removed  dsewhere.  A  manu* 
script  note  before  us  indicates  a  suspicion  of  its  re- 
lationship to  the  6th  section  of  the  Holeracete.  Lin* 
naeus  sometimes  referred  Memecylon  to  one  of  these 
orders,  sometimes  to  the  other,  but  finally  to  his 
18th;  we  should  rather  presume  it  belongs  to  the 
i9th  notwithstanding  the  definite  number  of  the  sta* 
mens,  which  caused  Jussieu  to  range  this  genus  with 
•the  Linmean  Cdlycanthenue  ;  see  the  next  order. 

Order  17*  Caltcaitthbmje.    ''  The  title  of  this 
order  is  preciselv  synonymous  with  the  last,  and  ib 
4ipplicable  in  a  different  manner  to  the  different  ge- 
nera of  which  the  present  consists.    In  those  whose 
^rmen  is  inferiort  the  calyx  bears  the  flower  and 
enfolds  the  germen ;  in  those  where  the  latter  is  su- 
perior, it  is  unconnected  widi  the  calvx,  into  which 
the  stamens  are,  in  that  case,  inserted,  like  the  Sen* 
'tices€e  and  PomacecBy  not  into  the  receatade.    The 
germen  is  inferior  in  EpUobiumy  OenaUiertty  Gauroy 
Jussiitay  Ludntigia  and  Isnardoy  as  well  as  in  MenU 
xeHa  and  Loosa^  (or  Loasa) ;  ^  in  the  rest,  Amman' 
nia,  Grislaoy  GlanXy  Pejdisy  Frankeniay  Lythrunty 
Melaetomay   Osbeckm  and  Rhexioy    it  is  superior. 
Some  genera  have  four,  others  five  or  six  petals. 
Glaux  and  Isnarda  have  none.     Antmannia  and  Pe* 
plis  have  occasionally  petals,  or  not,  in  the  same 
plant.    Melasioma  has  a  berry ;  the  rest  a  capsule, 
usually  of  four  or  five  cells,  in  some  genera  of  but 
two,  or  one."    Linnaeus  mentions  MektsUma  as  the 
only  arboreous  genus.     The  rest  are  herbaceouf, 
(rarely  shrubby),  with  opposite  or  alternate  leavei ; 
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Botiigr.  ^  stamens  from  four  to  twelvei  pistil  always  solitary, 
^^^  the  stigmas  either  four  or  one. 

"  These  plants  are  mostly  inodorous  and  insipid, 
except  a  styptic  property  in  tlie  root  of  Lyihrum  ; 
none  of  them  are  used  in  the  shops.  It  is  remark- 
able in  this  order  particularly,  that  some  flowers  are 
sessile  and  axillary,  but  towards  the  summit  Xho 
leaves  gradually  diminish,  and  are  finally  obliterated, 
BO  that  the  inflorescence  becomes  a  spike,  as  may  be 
seen  in  EpUobium" 

Order  18.  Bicornes.  **  So  called,**  by  Linnasus, 
*^  from  the  aiithers,  which  in  many  of  this  tribe  ter- 
minate in  two  beaks.  The  plants  are  rigid,  hard  and 
evergreen,  almost  all  more  or  less  shrubby ;  certainly 
perennial*  Diospyros  is  arboreous.  The  leaves  of 
this  order  are  alternate,  simple,  undivided,  scarcely 
crenate,  permanent.  Stipulas  and  bracteas  want- 
ing C  (certainly  not  always  tlie  latter).  **  Calyx  of 
one  leaf,  more  or  less  deeply  four  or  five  cleft.  Co- 
rolla usually  monopetalous ;  in  PyroUiy  Clethra,  and 
their  near  allies,  pentapetalous.  Nectaries  none,  ex- 
cept in  Kalmia.**  (Linnsus  can  here  mean  only  the 
pouches  which  for  a  while  detain  the  elastic  stamens, 
and  those  are  by  no  means  nectaries.)  '<  Stamens 
from  four  to  ten,  answering  to  the  divisions  of  the 
corolla,  or  twice  their  number.  Pistil  1,  except 
Royena^  which  is  digynous.  Germen  in  some  supe- 
rior ;  in  others,  as  Vtuxinium,  inferior.  Some  have 
a  capsule,  others  a  berry ;  the  cells  of  each  four  or 
five ;  but  Dioxpyros  has  a  fruit  of  eight  cells.  The 
seeds  are  either  one  or  many  in  each  cell,  mostly 
small,  chaffy."  Linnaeus  remarks  that  *<  they  can 
scarcely  be  raised  in  a  garden,  especially  as  the 

Slants  are  many  of  them  natives  o'^  boggy  situations ;'' 
ut  our  English  gardeners  are  masters  of  their  treat- 
ment, witness  the  abundance  of  Eric€B  from  the 
Cape,  now  common  in  every  greenhouse,  and  many 
other  charming  shrubs,  cultivated  in  a  peat  soil. 
He  conceived  the  whole  order  to  be  nearly  confined 
to  one  meridian,  from  the  North  Cape  of  Lapland, 
to  the  Cape  of  Good  Hope ;  but  he  is  incorrect  in 
saying,  there  are  very  few  in  North  America,  and 
none  in  the  East  or  West  Indies. 

Halesia^  Sh/rax,  Spathelia,  Ciirus  and  Garcinia 
are  subjoined  as  an  appendix  to  the  Bicornes,  but 
there  is  allowed  to  be  a  considerable  distance  be- 
tween them,  and  the  last  is  erased  in  the  Getu  Plant. 
as  having  opposite  leaves.  Giseke  records,  p.  345, 
that  when  Linnaeus  said  no  Erica  grew  in  America, 
he  asked  him  whether  Hudsonia  were  not  an  excep- 
tion to  this  P  On  which  he  took  that  genus  from  hb 
herbarium,  and  after  contemplating  and  replacing  it, 
wrote  something,  Giseke  knew  not  what,  in  his  Gtf- 
itera  Plantan^m.  We  find  what  he  wrote  to  be  as 
follows :  '*  Videnda  Hudsonia,  Empetrum,  Ilex,  Ilea.** 
It  is  interesting  to  be  thus  able  to  trace  the  thoughts 
of  such  a  man.  He  was  moreover  correct  as  to  the 
genus  Erica  itself,  of  which  no  species  has  been  de** 
tected  in  America. 

Order  19.  HasPERiOEiE.  Of  this  nothing  is  said 
in  the  lectures.  The  original  genera  are  Eugenia, 
Psidium,  Myrtus,  and  Caryophyllus ;  to  which  Gi- 
seke has  added  Calyptranthes  and  Legnoiis  of  Swartz. 
Melaleuca  also  strictly  belongs  to  this  tribe ;  though, 
by  a  strange  error,  referred  in  the  Mantissa  to  the 
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40th  order,  and  yet  said  to  be  akin  in  Ginora,  which  ,^jj^ 
belongs  either  to  this  or  the  17th.  PhUadelphus  is  ^^^<^^ 
subjoined  as  forming  a  section  by  itself,  and  still  with 
a  mark  of  doubt.  The  discoveries  in  New  Holland 
have  thrown  much  light  on  this  fine  order  of  aroma- 
tic and  elegant  shrubs,  of  which  the  Myrtle  is  a  fa- 
miliar  type.  IJnnaeus  intended  to  remove  Garcinia 
hither. 

Order  20-  Rotaceje.  The  lectures  are  also  defi- 
cient as  to  this  order.  It  consists  of  Trientalis^ 
Centunculus,  Anagallis,  Lysimachia,  Phlox,  Exacum, 
Chlora,  Gentiana,  Sxvertia,  Chironia  and  Sarothra ; 
to  which  Ascyrum,  Hypericum  and  Cistus  stand  aS 
an  appendix.  The  wheeKshaped  corolla  of  many  of 
the  above  plants,  has  evidently  suggested  the  name. 

Order  21.  Precipe.  Primula  and  iu  elegant  re- 
latives form  the  basis  of  this  order.  "  They  are  all 
destitute  of  stems.  Leaves  simple.  Flowerstalk 
umbelUte,  except  in  Cyclamen.  Flower  regular. 
Calyx,  as  well  as  corolla,  five-cleft.  Stamens  five. 
Style  one.  Fruit  a  simple  superior  capsule.  The 
umbel  is  often  accompanied  by  an  involucrum.  They 
are  vernal-flowering  plants,  and  have,  except  Cyda^ 
men,  nothing  malignant  in  their  qualities.*'  Limosella 
stands  alone  in  a  second  section  of  this  order,  but 
rather  perhaps  belongs  to  the  40th.  Menyanthes, 
Hotlonia  and  Samolus  form  a  third  section,  attended 
by  a  mark  of  doubt.  Sibthorpia  was  once  inserted 
in  manuscript,  but  afterwards  erased. 

Order  22.  Caryophyllei.  The  Pink  and  Cam- 
pion tribe.  "  Root  fibrous.  Stem  herbaceous, 
scarcely  shrubby,  jointed ;  its  branches  commonly 
alternate.  Leaves  simple,  more  or  less  of  a  lanceo- 
late figure,  undivided,  hardly  crenate  in  any  degree, 
sessile,  with  no  other  appearance  of  a  footstalk  than 
their  elongated  narrow  base,  opposite,  obvolute. 
Stipulas  none ;  neither  are  there  any  distinct  brac- 
teas, nor  spines,  prickles  nor  tendrils.  The  plants  are 
mostly  smooth,  few  are  hairy,  none  prickly  or  bristly. 
Flower  rarely  sessile.  Stamens  never  numerous,  but 
either  the  same  in  number  as  the  petals,  or  twice  as 
many.  Pistils  from  one  to  five,  not  more.  Fruit  a 
capsule,  either  of  one  cell,  or  of  as  many  as  there 
are  styles ;  the  cells  usually  with  many  seeds,  Dry- 
pis  only  having  a  solitary  seed.  A  few  of  these 
plants  with  separated  flowers  occur  among  the  spe- 
cies of  Cucubalus,  Silene  and  Lychnis.  The  whole 
order  b  harmless,  without  any  peculiar  taste  or  smell, 
except  in  the  flowers.  It  contains  the  ^res  caryo" 
phyllati  of  Tournefort,  who  defined  these  as  having 
the  calyx  tubular,  and  the  limb  of  the  corolla  flat ; 
but  he  referred  Statice  and  Linum  hither,  which  dif- 
fer widely  from  this  order,  while  his  character  ex- 
cludes the  Alsine,  or  Chickweed,  tribe."  Linnaeus 
thought  Velezia  had  been  wrongly  placed  here  by 
Gerard,  and  was  doubtful  respecting  CherUria  ;  but 
he  was  afterwards  satisfied  that  both  arb  Caryopkyllei. 
He  remarks  that  '*  the  order  consists,  as  it  were,  of 
two  leading  genera,  or  rather  families,  the  Caryo' 
phyllus,  or  Pink  tribe,  such  as  Dianthus,  Saponaria, 
GypsophUa,  Silene,  Lychnis,  &c. ;  and  the  Alsine^  or 
Chickweed  family,  consisting  of  Snergula,  Cerastium, 
Arenaria,  SteUaria,  and  others.  In  the  first  division, 
the  calyx  is  tubular,  of  one  leaf;  in  the  second  of 
five."    A  third  section  of  this  order  has  Phamaceum^ 
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Olinus,  MoilugOf  FolycarpofHy  Minuartia^  QueriOf 
OrtegiOf  Loejiingia  ;  to  which  were  afterwards 
added  Gisekia  and  Rotala, "  llolosieum  also,  having 
laciniated'stipulaceous  membranesi.  was  intended  to 
have  been  removed  to  this  third  section.  Scleran- 
thttSy  by  itself,  makes  a  fourth,  but  is  erased  by  Lin- 
naeus, and  removed  to  his  Slst  order,  Pal^remum^ 
with  a  query,  stands  at  the  end. 

A  most  extraordinary  remark  is  subjoined  by 
Professor  Giseke  at  p.  35it ;  that  *^  Alsine  media 
and  Holosteum  umbeUatum  are  one  and  the  same 
plant,"  and  that  *'  Linnaeus  had  no  specimen  of  the 
former  in  his  herbarium  in  the  year  1771-*'  Swartz 
is  cited  iq  confirmation,  who  only  says  in  his  Obs. 
Bot,  118,  that  this  Alsine  ^»  a  species  of  Holosteum. 
We  trust  it  is  better  referred  to  SteUaria  in  Flo, 
Brit^  and  we  can  affirm  that  an  authentic  specimen 
of  this  common  plant,  which  Linnaeus  had  when  he 
published  the  first  edition  of  Sp,  PL,  in  1753,  still 
exists  in  his  collection.  The  real  Holosteum  umbel- 
latum^  a  rare  English  plant,  is  well  delineated  in 
En^L  Bot.  i.  27. 

Order  23.  Trihilat^.  "  So  called  from  its 
three-celled,  and  three-grained  fruit,  for  all  the  cells 
are  distinct.  Melia  however  has  ^ve  cells.  The 
calyx  in  this  order  is  either  of  four  or  five  leaves,  or 
of  one  leaf  in  five  deep  segments.  Petals  four  or 
five.  Stamens  eight  or  ten.  Pistil  one.  One  part 
of  the  fructification  is  often  diminished  as  to  number, 
*  for  instance  the  petals  ;  and  when  they  become  but 
four,  the  stamens  are  only  eight.  A  nectary  is  al- 
ways present ;  hence  the  corolla  is  frequently  irre- 
gular. The  leaves  are  disposed  to  be  compound,  and 
are  both  opposite  and  alternate.  The  whole  order 
scarcely  contains  any  thing  acrid,  except  Tropteo* 
lum^  nor  any  thing  either  fragrant  or  noxious ;  on 
the  other  hand,  the  TricocccBi  properly  so  called,  are 
highly  poisonous." 

The  first  section  consists  of  Meliay  Trlchilia,  Gua- 
rea  and  Turrgsa  ;  to  which  Lintiaeus  has  added,  from 
his  54th  or  miscellaneous  order,  Cedrela  and  Swiete- 
nia.  The  second  is  composed  of  Malpighia,  Ban- 
nisteria,  Hiraa,  Triopterisy  Acer  and  Aesculus. 
Linnaeus  was  inclined  to  bring  hither,  from  his  14th 
order,  the  genus  Fagonia^  because  of  the  likeness  of 
its  flower  to  Malpighiat  but  he' found  a  difficulty  in 
the  ^ve  cells  of  its  fruit.  A  third  section  consists  of 
Staph i^lecy  Saptndus,  Paulinia,  Cardio&permnm  and 
Tropaolum  ;  to  which  Hippocratea  is  added  in  ma- 
nuscript, and  a  question  subjoined.  Whether  Staphy^ 
lea  be  not  akin  to  Celastrusf  Cavanilles  has  added 
many  new  genera  to  this  order,  but  he  is  surely 
complimented  to  excess  by  the  editor  of  the  Pne^ 
lectiones. 

Order  24.  Corydales.  <<  The  title  of  this  order 
is  synonymous  with  Fumaria  amongst  ancient  writ- 
ers." 

**  The  genera  are  Meliant?ms,  Monnieria,  Epi' 
medium,  Hypecoum,  Fumaria,  Leoniice,  Impati- 
ens,  Utricularia,  Pinguicula,  and  perhaps  Calceola* 
ria.  The  calyx  is  of  two  leaves ;  except  in  Pingui' 
culof  where  it  is  only  cloven  ;  and  Melianthus,  where 
it  consists  of  four  leaves.  The  flower  of  Fumaria  is 
remarkable  in  its  throat,  and  uniform  in  that  respect 
throughout  the  genus,  but  the  various  species  cUflfer 


widely  in  their  fruit ;  which  in  some,  as  officinalis, 
&c.  contains  a  solitary  seed ;  in  capnoides,  daviculata, 
&c.  it  is  a  genuine  pod ;  in  vesicaria  a  large  inflated 
capsule."  Monhieria  and  Melianthus,  (two  very 
puzzling  genera),  were  thought  by  Linnaeus  to  be 
nearly  related  to  each  other,  though  differing  from 
the  order  under  consideration,  in  having  several  cap* 
sules,  and  a  calyx  in  five  deep  divisions.  But  he 
judged  the  ringent  corolla  of  Monnieria  to  betray 
an  affinity  to  Fumaria  ;  while  the  nectary  of  Me- 
lianihus  is  similar  to  that  of  Monnieria,  the  combin- 
ed stamens  of  the  latter  being  exactly  those  of  Fu- 
maria, Hence  a  relationship  is  traced  between  Me- 
lianthus  and  this  order,  which,  but  for  Monnieria^ 
could  not  have  been  suspected. 

"  There  is  a  certain  fragility  and  delicacy  of  tex- 
ture characteristic  of  the  Corydales,  with  a  glaucous 
hue,  which  points  out  their  affinity ;  as  well  as  a 
bitter  flavour.  Scarcely  any  of  the  order  are  odori- 
ferous, except  Melianthus,  which  is  extremely  fetid.** 

Linnaeus  professes  his  inability  to  point  out  any 
exclusive  mark  of  dibtinction  for  this  order.  *'  The 
leaves  indeed  are  alternate  in  all.  Calceolaria  ex- 
cepted ;  and  many  bear  stipulas.  Their  mode  of 
flowering  is  spiked,  racemose,  or  solitary,  their  stalk 
naked  qr  leafy,  different  in  diflerent  species.  All 
that  we  ace  acquainted  with  are  smooth  and  unarm- 
ed ;  a  very  few  of  them  climbing  by  means  of  ten- 
drils. Melianthus  and  Monnieria  only  are  shrubby. 
All  the  tribe  prefer  shady,  moist  situations,  where 
the  soil  is  not  disturbed."  (Some  however  grow  in 
cultivated  ground,  as  the  Fumitories.) 

*'  The  Melianthus,  a  Cape  plant,  produces  more 
honey  than  any  other  plant,  so  that  a  tea-spoon  full 
may  be  collected  every  morning,  from  each  of  its 
numerous  flowers.  But  the  offensive  odour"  (of  the 
bruised  plant)  *'  indicates  a  poisonous  qualityi  as  in 
Cimlcyuga.'* 

Order  25.  Puta minks.  On  this  order,  named 
from  the  strong  rind  of  the  fruit  in  several  instances, 
there  is  no  commentary  in  the  Prtelediones,  nor  any  ' 
manuscript  note  in  the  Gen,  PL  The  genera  are 
Cleome,  Cratceva,  Morisona,  Capparis ;  Crescentia 
and  Marcgravia  being  added  with  hesitation.  7a- 
nacium  of  Swartz,  and  Possira  of  Aublet,  which  last 
is  Rittera  of  Schreber,  are  subjoined  by  Giseke. 

Order  26.  Multisiliqu^.  This  consists  of  four 
sections.  In  the  first  are  Paonia,  Aquilegia,  Aco- 
niium  and  Delphinium,  to  which  Linnseus,  alter  much 
diversity  of  opinion,  finally  determined  to  add  Cfmt- 
cifuga  and  Actaa,  The  second  contains  Dictamnus, 
Ruta  and  Peganum :  the  third  Nigella,  Garidella, 
Isopyrum,  Trollius,  Helleborus,  Caltha,  Ranunculus, 
Myosurus  and  Adonis :  and  the  fourth  Anemone, 
Atragene,  Clematis,  and  Thalictrum,  "  Most  of  the 
order,  with  a  few  exceptions,  are  of  European 
growth ;  rarely  arboreous  or  shrubby,  except  such 
species  of  Clematis  as  climb  trees.  The  roots  iire 
fibrous,  sometimes  tuberous.  Leaves  often  many- 
cleft,  or  compound ;  but  in  a  few  instances  simple ; 
all  alternate,  except  in  Clematis  integrifoUa,  There 
are  no  stipulas,  spines,  nor  prickles.  One  or  two 
kinds  of  Clematis  bear  tendrils.  Flowers  in  no  case 
monopetalous.  Stamens  always  more  than  eight, 
except  in  the  second  section.    Fruit  in  some  capsu- 
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Botany,  lar,  in  tome  single-aeeded.  An  acrid  taste  prevails 
through  the  whole.  Their  odour  is  disagreeable, 
almost  universally,  so  that  none  is  esculent,  and 
many,  if  not  all^  are  poisonous,  though  there  is  no 
milky  plant  among  the  whole,  nor  any  one  with  a 
twining  stem."  Linnieus  remarks,  that  **  a  calyx 
is  very  rarely  present,  and  when  it  occurs,  manifest- 
ly originates  from  t||^  leaves ;"  but  this  is  not  appH* 
Gable  to  Ranunculus  and  its  nearest  relations,  nor  to 
any  genus  in  the  second  section ;  that  section  in- 
deed being  a  most  distinct  order  of  itself,  called  by 
Jussieu  RuiacciB^  but  not  well  defined  by  him. 

Order  27-  Ehcsadba.  The  Poppy  tribe.  No 
remark  on  this  order  is  found  in  the  lectures  of  Lin- 
naeus, but  he  has  made  some  manuscript  notes.  He 
wished  to  remove  i£  next  to  the  24th  and  to  place 
its  genera  thus,  Argemone^  Chelidoniuntf  Papaver^ 
Podophyllum,  Sanguinaria  and  Bocconia,  Sanguis 
naria,  he  observes,  has  the  flower  of  Aciaa,  which 
last  genus  he  had  once  brought  hither.  He  has  fi- 
nally placed  here  Arutoloehiay  Asarum  and  Cytinus, 
as  we  have  mentioned  under  the  i  1th  order.  A^m- 
fhaa  also  is  indicated,  but  afterwards  erased,  which 
IS  unfortunate. 

Order  28.  Lurida.  The  gloomy  family  of  night- 
shades, henbane  and  tobacco.  "  This  order  is  a 
most  distinct  and  evident  one.  All  the  plants  have 
alternate  leaves;  a  five-clcfl  calyx;  monopetalous 
eorolla;  stamens  four  or  five;  pistil  one;  germen 
superior ;  seed-vessel  of  two  cells,  in  some  a  berry, 
others  a  capsule.  Their  corolla  folds  in  a  plaited 
manner." 

Digitalis f  Celsia,  Verbascum^  NicotianOf  Atropa, 
Hyosctfamusy  Datura,  Physalis,  Solanum,  Capsicum, 
are  examples  of  this  order.  ''  They  are  none  of 
them  arboreous,  though  some  are  shrubby.  Colour 
(of  the  herbage)  mostly  dull  and  lurid  ;  the  taste 
disagreeable,  smell  nauseous,*  hurtful  to  the  nerves, 
hence  their  generally  poisonous  qualities."  El' 
lisia  is  properly  expunged  in  tlie  manuscript,  and  * 
Nolana  with  equal  propriety  removed  hither  from 
the  41st  order. 

Linnaeus  observes,  that  "  the  poisonous  quality  of 
Verbascum  appears  in  its  power  of  killing  fish,  if 
made  up  into  balls  with  meal."  "  Nicotiana  rusti- 
ca^'  he  says,  "  furnishes  the  Turks  with  their  best 
tobacco,  yet  it  is  not  cultivated  by  us,  though  it 
grows  readily.  Atropa,  Mandragora,  a  most  poison- 
ous and  dangerous  plant,  becomes,  under  proper 
management  an  excellent  and  powerful  medicine," 
for  instances  of  which  Linnaeus  referred  his  hearers 
to  his  lectures  on  the  Materia  Medica.  These,  as 
Giseke  notices,  were  never  published.  On  turning 
to  the  iftanuscripts  used  by  the  professor  in  that 
course,  we  find  the  Mandragora  mentioned  as  <<  vi- 
rose,  acrid,  bitterish  and  nauseous,  useful  in  the 
gout  and  colic  ;  the  herb  boiled  in  milk,  and  applied 
to  scirrhous  tumours,  more  active  in  dispersing  them 
than  hemlock  or  tobacco.  Three  of  the  berries 
boiled  in  milk,  given  to  a  potter,  labouring  under  a 
dreadful  cholic,  threw  him  into  a  sleep  fbr  twenty- 
four  hours,  out  of  which  he  awoke  cured.  The 
ancients  gave  an  infusion  of  this  plant  in  wine,  be* 
jbre  they  amputated  a  limb.  Its  narcotic  qualities 
render  it  \exy  useful  in  epilepsy  and  hysteria,  though 


to  be  cautiously  administered.    Nothing  can  be  more    Botany, 
dangerous  in  a  state  of  [iregnancy.     The  editor  of' 
Hernandez,  Hist.  Nat,  Mexic.  Book  viii.  chapter  28, 
speaks  of  this  fruit  as  eatable,  without  any  soporific 
or  injurious  effect." 

Linnaeus  himself  appears  to  have  been  doubtful 

about  Catesbaa,  which  he  has  marked  as  akin  to  his 

*  Dumosa.     Giseke  has  subjoined  an  observation,  not 

well  founded,  of  the  Solandra  of  Swartz  being  hardly 

distinct  from  Datura, 

Order  29.  CAMPANACBiS.  These  Linnceus  has 
noted  as  most  nearly  allied  to  the  24th  order. 
**  They  never  form  trees,  rarely  shrubs.  Leaves  in 
every  instance  alternate ;  calyx  and  corolla  five  clefl ; 
stamens  five ;  pistil  one,  except  Evolvulus,  which  has 
at  least  a  deeply,  four-clefl  style,  if  not  four  distinct 
ones.  Fruit  a  capsule.  They  are  milky  plants,  at 
least  while  young  and  tender.  Their  qualities  there- 
fore are  purgative,  and  but  slightly  poisonous." 

Convolvulus  and  Campanula,  with  their  respective 
allies,  constitute  this  order.  To  the  latter^  Viola  i» 
supposed  to  be  connected,  through  the  medium  of 
Lobelia,  Pamassia,  tliough  in  the  manuscript 
rightly  said  to  be  not  milky,  stands  at  the  end,  its  fu- 
finity  being  Indicated  by  the  nature  of  the  flower- 
stalk,  calyx,  as  well  as  the  seeds  and  their  situation, 
but  especially  the  nectaries  and  stigma.  The  anthert 
come  one  after  another  and  impregnate  the  latter, 
retiring  subsequently  in  their  turns.  Their  dose  i^<* 
plication  to  that  part,  as  Linnaeus  conceived,  render- 
ed the  access  of  extraneous  pollen  impossiblci 
'*  hence"  says  he  '^  no  more  species  of  this  genus 
can  be  produced.^'  This  alludes  to  his  hypothesis 
of  new  and  permanent  species,  or  even  genera,  hav- 
ing been  generated,  from  time  to  time,,  in  the  vege- 
table kingdom,  by  cross  impregnation ;  which  we  are 
very  unwilling  to  admit,  nor  do  any  of  his  instances 
prove  satisfactory  to  us.  As  to  Pamassia,  we  now 
know  several  American  species,  as  distinct  as  those 
of  any  other  genus. 

Order  30.  CoNTORTiS.     '^  This  order  derives  its 
name  from  the  corolla,  which,"  (in  all  the  species 
known  to  Linnaeus,)  ^*  is  twisted  in  the  bud,  con- 
trary to  the  course  of  the  sun,  its  limb  being  wheel- 
shaped,  when  expanded,  in  such  a  way  that  each  of 
its  segments,  unequally  proportioned  in  their  mar- 
gins, is  curved  inward  under  the  next  segment,  the 
shorter  side  of  the  former  being  beneath  the  longer 
one  of  the  latter.     Europe  is  very  poor  in  this  tribe^ 
India  very  abundant.     Many  of  the  plants  are  milky, 
and,  like  most  other  such,  poisonous ;  some  indeed 
so  violently,  as  immediately  to  destroy  animals  that 
eat  them.     Their  medical  effects,  rightly  managed, 
mav  be  very  great.    They  have  all,  naturally,  an  in- 
jurious property,  even  Asclepias  Vincetoxicum,  though 
this  plant,  like  Nerium  and  Vinca,  is  scarcely  milky, 
but  in  its  very  youngest  shoots/'    (It  is  singularly 
remarkable  that  the  fruit  of  one  of  this  family,  at 
Sierra,  Leone,  the  size  of  an  orange,  yields  a  copious 
and  wholesome  milk,  used  by  the  colonists  as  cream 
to  their  tea.   See  Sm,  Introd,  to  Botany,  ed.  3*  316.) 
'*  Many  of  the  order  of  which  we  are  treating  are 
shrubby ;  the  leaves  opposite  and  evergreen,  except 
the  species  of  cold  countries.    The  flower  is,  in 
many  cases,  intricate  in  structure,  because  of  the 
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Botiny.    peculiar  apparatus  of  the  nectaries  of  various  ge- 

^"^  ""^  nera," 

**  The  roots  are  perennial.  Leaves  all,  as  far  as 
hitherto  known,  simple  and  undivided,  and,  with 
very  few  exceptions,  opposite;  sometimes  temate, 
or  quatemate ;  rarely  alternate.  The  inflorescence 
is  often  peculiar,  in  having  its  flowerstalk  not  axil- 
lary, but  proceeding  from  the  side  of  the  stem  be- 
tween the  insertion  of  the  leaves.  Calyx  of  one  leaf, 
five-deft.  Corolla  of  one  petal,  regular,  its  seg- 
ments contorted,  as  above  described,  and  oflen 
notched  in  the  margin.  Nectaries,  in  many  in- 
stances,- singularly  formed.  Stamens  five.  Pistils 
two,  or  one  with  a  double  stigma.  Germen  supe* 
rior  in  all,  except  Gardenia^  Genipa^  and  Macrocne^ 
mum"  (all  now  certainly  not  admitted  into  this  order.) 
"  The  Fruit,  in  many  genera,  as  Vinca,  Nerium^ 
EchiteSf  Plumeria^  TabemcBmontanay  Cameraria, 
Periflocay  Apocynumi  Cytianchum^  Ascleptas^  Sta^ 
pelia^  Ceropegia  and  Pergtdaria^  consists  of  two  dis- 
tinct follicles,  not  observable  in  other  plants.  This 
sort  of  seed-vessel  is  like  a  spatha  amongst  the  other 
kinds  of  calyx,  of  one  valve,  splitting  longitudinally 
at  the  inner  edge.  But  the  seeds  are  not  attached 
to  the  suture,  there  being  a  separate  thread -shaped 
receptacle,  extending  the  whole  length  of  the  seed- 
vessel,  over  the  whole  of  which  the  seeds  are  imbri- 
cated, in  a  downward  position.  In  all  the  above 
mentioned  the  seeds  are  crowned  with  a  soft  hairy 
tuft,  except  those  of  Vinca,  which  have  no  such  ap- 
pendage. The  flowers  of  Uie  Contorta  are  usually 
very  handsome,  and  there  is  something  so  singular 
in  the  structure  of  many  of  them»  especially  relative 
to  the  nectary  and  stigma,  that  it  is  difficult  to  say, 
in  many  instances,  whether  they  have  one  or  two 
Stigmas ;  especially  when  two  germens  seem  to  bear 
but  a  single  style.  The  corolla  in  all  is  five-cleft, 
and^the  stamens  five.  Jacquin  contends  that  the 
latter  are  really  ten.  Linnsus  from  repeated  ex- 
amination of  jisclepiast  was  confirmed  in  the  former 
opinion,  and  especially  from  the  investigation  of 
Periplocaf  whose  flower,  evidently  constructed  on 
the  same  principle  as  AscUpias,  has,  no  less  evident- 
ly, but  five  stamens.'' 

Giseke  very  improperly  annexes  Embothrium  and 
Bhopala  to  this  order,  only  because  their  fruit  is  a 
follicle ;  nor  does  any  other  genus  which  he,  or  Lin- 
naeus, has  mentionea,  really  belong  to  it,  except  Al' 
iamandaf  Rautoolfia  and  Cerbera  of  the  latter ;  Gyno'- 
pogon  and  Melodinus  of  Forster,  with  WUlugkbeia  of 
ficfireber.  The  first  has  a  bivalve  coriaceous  capsule, 
as  if  formed  of  two  follicles  united,  with  imbricated 
seeds;  the  rest  have  pulpy  fruits.  Most  of  the 
other  genera  referred  hither,  as  Gardenia,  Cinchona, 
Portlandia,  &c.  belong  to  the  great  order  of  Ru* 
hiacea  in  Jussieu,  of  which  the  Linnsean  SteUaia, 
Ko.  479  make  a  part.  It  must  be  allowed,  never- 
theless, that  the  corolla  of  Gardenia  answers  to  the 
^aracter  of  the  Contorta,  Mr  R.  Brown,  in  the 
Wemerian  Transactions,  has  thrown  much  light  on 
the  principal  genera  of  this  family,  under  the  title  of 
Asclepiadew  and  Apocinca,  with  the  addition  of  nu- 
merous new  ones. 

Order  Si.  Vkprkcula.     No  explanation  of  this 
occurs  in  the  Pralcctiones.    The  genera  are  DaiSf 
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Ctuisqualis,  Dirca,  Daphne,  Gnidsa,  SiruAiolaf  B«iibj. 
Lachnaa,  Passerina,  Sieliera,  with  Thesmm^  and  in  ^''^•'^ 
the  manuscript  Scleranthus  and  SanUdum,  These 
three  last  do  not  properiy  belong  to  the  others, 
which  constitute  a  most  natural  order  of  generally 
small  shrubs,  as  the  name  implies.  They  are  known 
by  their  tough  branches ;  silky  Inner  bark ;  simple 
entire  leaves ;  acrid  and  even  hiding  flavour ;  and 
sweet-scented  flowers,  whose  calyx  and  corolla  are 
united  into  one  integument,  most  coloured  within. 

Order  32.  Papilionaceje.  An  extensive  and 
very  natural  family,  -  "  consisting  of  the  Leguminosa 
of  Ray ;  which  Toumefort,"  (following  an  idea  of 
Baptista  Porta),  "  called  Papilumacete ;  Rivioos 
Jlores  tetrapelali  irregulares ;  and  Magnol/}fii<aprta/i, 
They  have  not  all  five  petals,  for  in  many  the  daw 
of  their  keel  is  simple;  in  some  the  keel  is  separated 
towards  the  base  into  a  double  claw ;  while  in  a  few 
only,  the  whole  keel  is  composed  of  two  distinct 
petals,  as  in  Spartium»* 

"  Their  character  is  as  follows.  Perianth  of  one 
leaf,  irregular,  inferior,  generally  withering.  CoroUa 
nearly  the  same  in  all.  Its  standard  either  emargl- 
nate  or  entire,  either  reflexed  or  not  at  the  sides, 
for  the  most  part  very  large,  compared  witii  the 
other  petals.  Wings,  if  present,  always  two,  oppo- 
site, frequently  large,  sometimes,  as  in  Colutea  and 
Hedysarum,  very  short.  Keel  simple,  either  pointed, 
obtuse,  or  abrupt.  Stamens  ten,  nine  of  which  have 
their  fijaments  united,  more  than  half  way  im,  fbrm« 
ing  a  membranous  sheath  to  the  pistil ;  toe  tenth 
sticking  closely  under  the  pistil,  and  being  some- 
times inserted  into  the  base  of  the  tube  composed 
by  the  other  nine.  Hence  arise  two  divisions  of 
the  order,  without  attention  to  which  the  genera  are 
with  difficulty  defined.  Pistil  generally  uniform; 
the  style  downy  or  woolly,  either  above  or  below ; 
stigma  either  acute  or  capitate.  Legume  of  two 
valves,  which  must  not  be  confounded  with  a  SUiqua^ 
or  Pod,  though  old  writers  have  so  termed  it,  apply- 
ing that  name  equally  to  the  fruit  of  this  order  and 
that  of  the  Tetradynamia  class.  As  these  fruits 
differ  widely  in  structure,  Linnseus  has  restricted  to 
the  latter  the  term  pod,  whose  character  is  to  have 
the  seeds  attached  to  each  suture  of  the  valves; 
whereas  in  the  legume,  or  fruit  of  the  class  Diadd^ 
phia,  they  are  connected  with  one  suture,  or  mar- 
gin, only.  The  name  of  legumen  indeed  originally 
belonged  to  the  seed  itself  of  Uiese  plants ;  but  for 
want  of  a  better  word,  Linneus  has  applied  it  to 
their  seed-vessel.  The  legume  is  mostly  of  one  cell, 
containing  many  seeds  ;  except  Astragalus  and  Bi" 
serrula,  in  which  one  suture  is  internally  dilated,  as 
it  were,  so  as  to  make  a  partition,  separating  the 
fruit  into  two  cells ;  whilst  Phaca  has  the  same  part 
extended  only  half  the  breadth  of  the  legume,  ren- 
dering the  separation  incomplete.  Geqffinea  has  a 
drupa,  which  still  ought  to  be  considered  as  a  single- 
seeded  legume,  whose  pulp  is  hardened,"  (or  rather, 
whose  coat  Is  made  pulpy.)  ''  The  ripe  legume  bursts 
along  its  sutures,  and  throws  out  its  seeds.  There 
are  indeed  some  which  do  not  open  in  this  manner, 
but  fall  off  in  separate  joints,  each  containing  a  seed, 
examples  of  which  are  Hedysarum  and  Omitio' 
pus." 
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fiotany.        <<  The  genera  of  this  natural  order  so  nearly  ap« 

S roach  each  other,  that  it  is  difficult  to  detect  their 
iscrimxnative  characters.  Toumefort,  though  he 
distributed  other  genera  by  their  flowers,  divided 
and  determined  these  by  their  foliage.  But  Hedy^ 
tarum  forms  an  objection  to  such  a  principle  of  ar- 
rangement, because  some  of  its  species  have  simple 
leaves,  others  ternate,  conjugate,  or  pinnate." 

**  LathyruSf  Cicer,  and  Vicia  are  genera  most 
nearly  akin  to  each  other,  as  are  Pkaseoius  and  Do^ 
lichos.  Coronillaf  Ornithapui^  Hippocrepisy  Scorpiu' 
rusy  Lotus  J  and  some  species  of  Trifolium^  agree  in 
their  umbellate  inflorescence.*'  (Sophoray  and  its 
many  new -discovered  allies,  ought  to  make  a  sec- 
tion,  at  least,  by  themselves.) 

<'  There  is  no  poisonous  plant  in  this  whole  order, 
except  the  seeds  of  Lupinus^  with  which  the  Hippo- 
potamvs  is  killed,  and  which  fowls  will  not  eat.  In- 
digo becomes  poisonous  in  its  preparation,  but  the 
plant  is  originally  harmless.  On  .the  other  hand, 
none  of  this  tribe  is  medicinal,  except  Glycyrrhiza, 
Galega^  commended  as  antipestilential,  is  not  to  be 
trusted.  These  plants  have  no  remarkable  odour," 
(except  in  the  flowers  of  a  few  species.)  "  Their 
seeds  are  flatulent ;  but  afford  nourishing  food  for 
labouring  people." 

Order  33.  Lomentacejb.  ''  These  are  perhaps 
all  shrubby,"  (or  arboreous.)  '*  Leaves  alternate, 
compound,  at  least  in  the  indubitable  plants  of  this 
order ;  pinnate  or  bipinnate ;  without  a  terminal  leaf- 
let, Moringa  excepted.  Sttpulas  always  large,  par*- 
ticularly  to  be  noticed.  Calyx  five-clefl.  Corolla 
in  some  degree  irregular,  poljrpetalous,  except  C^- 
ratoniaf  and  several  Mimosa.  Stamens  differing  in 
number ;  mostly  ten.  Pistil  universally  single.  Fruit 
a  legume,  for  the  most  part  having  transverse  parti- 
tions. The  leaves  fold  together  at  night,  except 
those  of  Ceratonia^  and  that  in  a  different  manner 
according  to  the  different  species.  Many  of  this  or- 
der possess  a  purgative  qiudity,  while  some  have  a 
virose  or  nauseous  flavour  about  them,  but  this  last 
is  not  at  all  the  case  with  Ceratonia,*' 

Of  Polygala^  which  stands  at  the  head  of  this  or- 
der, nothing  is  recorded  by  Giseke  from  the  lectures 
of  Linnsus,  nor  has  he  himself  made  any  note.  It 
surely  answers  but  indifferently  to  the  Lomentacea. 
Genuine  examples  of  the  order  are  Bauhinicy  Hy- 
menteay  Ceesalpinioy  Cas^y  perhaps  Securidaca  ;  from 
which  Ceratoniay  Mimosay  Gleditsiay  &c,  considerably 
recede  in  character,  though  less  in  habit.  Ceras 
ought  to  be  ranged,  with  Anagyrisy  SophorOy  &c. 
either  in  the  preceding  order,  or  rather  in  a  separate 
one,  intermediate  between  the  two. 

Order  34.  Cucurbitaceje.  **  In  this  order 
there  are,  properly,  no  trees.  Some  of  the  plants 
indeed  have  a  climbing,  woody,  perennial  stem ; 
others  a  perennial  root  only ;  whilst  others  again  are 
entirely  of  annual  duration.  Leaves  in  all  alternate, 
simple,  always  accompanied  at  their  origin  by  sti- 
pulas.  There  are  mostly  glands,  either  on  the  foot- 
stalks, at  the  base  of  the  leaf,  or  on  its  disk.  All 
have  tendrils,  by  which  they  chmb  if  they  have  any 
opportunity ;  otherwise  they  are  procumbent.  These 
plants  seem  akin  to  the  Sarmentaceay  order  1 1th ;  but 
the  latter  have  a  twining  steniy  these  not ;  they  are 


monocotyledonous,  these  dicotyledonous;  they  are  Bottiuy- 
destitute  of  tendrils,  with  which  these  are  furnished. 
The  calyx  is  either  of  five  leaves,  or  five  deep  seg- 
ments. Corolla  of  one  petal,  in  five  deep  divisions, 
but  so  much  cut,  in  many  instances,  that  it  is  scarce- 
ly possible,  but  from  analogy,  to  say  whether  it  con- 
sists of  one  or  five  petals.  The  stamens  are  inserted, 
not  into  the  receptacle,  but  into  the  interior  surface 
of  the  calyx,  to  which  also  the  corolla  is  attached. 
.  Their  filaments  are  often  five,  but  frequently  so  com- 
bined as  to  appear  three  only.  So  also  the  anthers 
are  oflen  connected,  the  summit  of  one  to  the  base 
of  another,  making  a  continued  serpentine  line.  The 
style  is  of  considerable  thickness,  with  three,  fre- 
quently cloven,  stigmas.  Fruit  internally  of  three 
cells,  fleshy,  and  somewhat  juicy.  The  seeds  are, 
for  the  most  part,  capable  of  being  kept  for  a  long 
time,  though  they  appear  of  a  dry  nature ;  but  that 
they  are  not  really  so,  is  evident  firom  the  emulsions 
prepared  from  some  seeds  of  this  tribe.  Gardeners 
think  them  better  for  keeping.  The  sex  of  the 
flowers  is,  in  several  cases,  distinct,  and  either  mo- 
noecious or  dioecious.  The  whole  order  is  noxious 
and  foetid,  hence  it  affords  some  of  the  most  violent 
medicines,  as  Colocynth  and  Elaterium.  Even  me- 
lons themselves,  if  taken  too  plentifully,  are  said  to 
be  injurious,  though  in  ripening  they  part  with  much 
of  their  unwholesome  quality."  The  genera  are 
Crronoviay  Angurioy  Eiateriumy  SicyoSy  Melothriaf 
Bryonia,  CucurbitOy  Cucumisy  Trichosanthesy  Mo' 
mordicay  FeuiUeay  Zannonicy  Passifiora,  ^*  The  last 
afibrds  some  of  the  most  beautiful  of  all  flowers ; 
many  of  them  are  fragrant." 

Order  35.  SsMTicosiB.  The  briar  and  bramble 
tribe.  The  genera  are  Alchemilla,  Aphanesy  Agri' 
monioy  Dryasy  Geuniy  Sibltaldiay  TormentiUay  Poten^ 
tillay  ComaruMy  Fragariay  Rubusy  Rosa.  Poterium 
and  Sanguisorba  are  inserted  at  the  head  of  this  list, 
in  the  Linnsean  manuscript.  See  the  following  or- 
der. 

Order  36.  PoMACEis.  The  apple  and  plum  kinds, 
consisting,  in  the  first  section,  of  SpiraOy  Ribesy  Sor* 
busy  Cratofgusy  Mespilusy  Pyrus ;  in  a  second,  of 
Punica  ;  and,  in  a  tfiird,  of  ChrUsobalanusy  Prunus 
and  Amygdalus.  These  two  orders  are  treated  of 
together,  in  the  Pralectiones,  it  is  not  said  for  what 
reason,  though  their  strict  affinity  cannot  be  over- 
looked. "  Many  of  these  plante,"  says  Linnaeus, 
*<  are  shrubs,  most  of  the  whole  are  perennial,  very 
few  annual.  They  are  rarely  smooth.  The  leaves 
are  alternate,  mostly  compound.  Stipulas  ahvays 
two,  large.  None  of  the  plants  properly  climb, 
though  some  brambles  support  themselves  on  their 
neighbours.  Their  distinguishing  character  princi- 
pally consists  in  the  receptacle  of  the  stamens  being 
equally  that  of  the  germen,  but  raised,  at  the  sides 
of  the  calyx,  abov^e  the  germen.  Hence,  the  calyx 
bearing  the  stamens,  they  are  cdycanthemi.  The 
iVuit  is  eitlier  superior  or  inferior,  therefore  that  dis- 
tinction is  not  always  important.  In  Rosay  for  in- 
stance, the  part  in  question  seems  inferior,  but  is  in 
fact  the  contrary,  for  the  seeds  are  really  inserted 
into  the  inner  side  of  the  calyx,  exactly  as  in  Mespi" 
ItiSy  with  this  difference  only,  that  in  the  latter  they 
are  imbedded  in  the  pulp,  which  fills  the  calyx.  The 
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Boiatij.  segments  of  the  calyx  are  mostly  in  a  double  series, 
the  innennost  largest,  the  outer  alternate  therewith  p 
and  smaller,  answering  to  the  petals.  ,  Stamens  i'or 
the  most  part  numerous,  but  Sibbaldia,  Alchcmilla, 
and  Aphants  form  an  exception,  the  first  having  five 
'Stamens,  the  two  last  only  four,"  (or  even  fewer). 
"  The  pistils  vary  in  number.  There  is  nothing  acrid 
in  the  whole  order,  nor  much  fragrance;  there  is 
much  of  a  styptic,  little  of  a  mucilaginous  quality ; 
nothing  poisonous;  so  that. if  the  fruits  are  wcrth 
tasting,  they  may  certainly  be  eaten  with  impu- 
nity." 

Order  37.  Columnifer.®.  "  So  called,  not  be- 
cause the  author  meant  to  express,  in  the  name,  the 
essential  character,  but  in  allusion  to  some  diatin- 
guished  examples  of  this  order,  whose  stamens  are 
united  into  a  columnar  form.  Linnceus  was  really 
the  founder  of  the  order  in  question,  though  Tourne* 
fort  endeavoured  to  keep  together  as  many  of  the 
same  plants  as  possible,  under  his  Monopetaii  Cam' 
paniformes.  But  the  corolla  has  five  petals,  though 
they  all  fall  off  in  one  body,  being  .connected  with 
the  combined  stamens.  Some  have  been  denomi- 
nated akin  to  Malvaeea  ;  indeed  many  of  the  class 
Monadelphia  belong  to  this  tribe." 

"  The  root  in  all  these  plants  is  fibrous.  In  no  in- 
stance bulbous  or  tuberous.   Stem  often  herbaceous, 
but  there  are  many  arboreous,  and  amongst  others 
the  kinds  of  Bombax^  or  Silk  Cotton,  dmost  the 
largest  trees  in  the  world.     Some  of  these  only  bear 
spines;  but  some  species  of  Hibiscus  are  prickly. 
There  is  scarcely  a  perfectly  smooth  plant  in  the 
whole  order.     They  have  all  stipulas,  in  pairs.     The 
leaves  are  alternate,  never  opposite ;  in  numerous  in- 
stances stalked ;  plaited  in  the  bud ;  and,  what  is 
remarkable,  many  of  them  have  glandular  pores  un- 
der the  rib.     No  tendrils  are  found  m  the  order. 
The  inflorescence  is  various.     Calyx  in  several  sim- 
ple and  five-clefl,  but  in  sottie  genera  double,  as 
Malva,  AlceOf  Althisa^  LavaterOj  Malope,   Gossip' 
pium  and  Hibiscus.     Petals  generally  five,  but  as 
they  often  adhere  to  the  united  filaments,  the  corolla 
seems  monopetalous.     This  adhesion  contradicts  the 
opinion  of  Vaillant,  who  has  said  that  stamens  are 
never  inserted  but  into    a  monopetalous    corolla. 
Their  connected  claws  often  form  a  nectary  between 
them.     The  corolla  is  somewhat  abrupt,  and  twisted 
contrary  to  the  8un*s  motion.     Pistils  usually  corre- 
sponding in  number  to  the  parts  of  the  fruit ;  as  do 
the  stigmas,  where  the  style  is  simple.     Turnera  has 
as  many  styles,  as  there  are  cells  in  the  capsule. 
The  fruit  is  always  superior,  but  differs  in  difl'erent 
genera.     Malva,  Alcea^  Althaay  Lavatera  and  Ma* 
lopef  have  numerous  capsules,  ranged  like  a  wheel 
round  the  base  of  the  style ;  nor  is  the  latter  placed 
upon,  but  an  the  midst  of,  them,  as  in  the  Asperi* 
Jolia,  order  41.     Each  capsule  is  single-seeded,  and 
falls  off  with  the  seed ;  which  is  likewise  tlie  case  in 
Urena  ;  such  seed-vessels  might  perhaps  rather  be 
named  ariUiy  or  tunics,  as  they  burst  at  their  inner 
side.   Many  of  this  order  have  solitary  seeds  in  their 
cells,  or  capsules,  like  the  above,  and  the  genus 
Ayenia ;   but  many  others  are  polyspermous,  as 
BombaXy  Hibiscusy   Theobromay  &c.     A  few  of  the 
.genera  produce  woollj  seeds,  as  Bombax  and  Cos* 


sypium  ;  in  the  place  of  which  appendage,  Adansmia  Botuy. 
has  a  mealy  powder.  Some  bear  a  capsule  of  five 
cells,  containing  many  seeds;  which  in  Hibiscus 
Malvaviscusy"  (now  constituting  the  genus  Achania,) 
**  becomes  pulpy.  It  is  curious  that  Hibiscus- Moi- 
cheutos  bears  its  fiowerstalk  upon  the  footstalk,  like 
Turnera ;  a  rare  circumstance  in  the  whole  vegeta« 
ble  kingdom." 

*'  liermannin  has  hooded  petals,  in  a  corolla 
twisted  like  that  of  Malva.  They  are  aurided 
and  dilated  below,  forming  a  nectary  by  their  invo- 
lution, as  the  true  Malvacea  do  by  the  cohesion,  or 
approximation,  of  their  petals.  The  calyx  is  tumid. 
Capsule  of  five  cells.  All  the  species  are  shrubby. 
The  flowers  are  so  alike  in  all,  as  hardly  to  be  dis- 
tinguishable from  one  another ;  and  hence  perhaps 
it  may  be  presumed,  that  the  various  species,  all  na- 
tives of  the  Cape  of  Good  Hope,  may  in  this,  as  well 
as  other  genera,  have  been  produced  from  the  hybrid 
impregnation  of  some  original  one.  H.  pinnata  has 
the  only  compound  leaves  in  this  order."  We  must 
protest  against  this  extensive  speculation,  of  the  pro- 
duction of  permanent  mule  species,  having^  seen 
many  arise  from  such  a  cause,  but  none  continue  to 
propagate  itself  for  any  length  of  time.  It  is  not  the 
least  curious  particular,  Jn  the  structure  of  the  ge- 
nus before  us,  that  the  flowers,  which  commonly 
grow  together  in  pairs,,  have  the  corolla  twisted  in 
an  opposite  direction  to  each  other.. 

The  second  section  of  this  order,  composed  of 
Camelliay  Theoy  Gordoniay  Stuartia,  Tilia  and  Kig' 
gelarioy  are  at  least  nearly  akin  to  the  foregoing  ge« 
nera. 

"  This  whole  order  contains  no  disagreeable  or 
hurtful  plants,  nor  are  they  esculent.  None  are  fee- 
tid,  but  some  agreeably  fragrant.  Many  of  the 
flowers  are  beautiful.  Their  quality  is  generally  mu- 
cilaginous, particularly  Althaay  Malva  and  Alcea. 
The  ancients  made  considerable  use  of  Mallows  in 
their  food,  but  these  plants  are  now  out  of  use  in 
that  respect." 

Order  38.  TaicocciE.  ''  Botanists  apply  thu 
term  to  plants  whose  fruit  is,  in  a  manner,  composed 
of  three  nuts,  combined  together  like  that  of  Thea. 
In  the  order  under  consideration,  the  seed-vessel  is^ 
generally  a  roundish  three-cornered  capsule,  round* 
ed  on  all  sides,  with  single-seeded  cells,  which  burst* 
ing  elastically,  with  considerable  force,  scatter  the 
seeds  to  a  distance.  It  must  be  observed,  however, 
that  as  in  this  order  some  genera,  like  MercuriaUs 
and  Cliffbrtiay  are  dicoccous"  (having  only  two  cells, 
or  lobes),  "  so  there  arc  tricoccous  plants*'  (as  Thea^ 
and  many  more,)  ^'  that  do  not  belong  to  it.*' 

*'  The  plants  of  this  order  bear  alternate,  mostly 
simple,  leaves,  often  furnished  with  glands.  Many 
afford  a  most  acrid  milk ;  they  are  generally  offensive, 
nauseous,  purgative,  or  poisonous.  The  style  is  in 
several  highly  remarkable,  being  more  or  less  deeply 
three-cleft,  and  each  of  its  branches  divided.  The 
calyx,  as  well  as  corolla,  have  always  something  un- 
usual in  their  conformation,  or  in  their  nectary ;  and 
many  of  the  genera  are  monoecious  or  dioeci- 
ous." 

**  Euphorbiay  as  a  familiar  and  most  distinct  genuSi 

tnaj  serve  as  a  principal  example.    It  is  certainly  na 
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Botany,  less  singular  than  extensive.  The  calyx  of  one  in- 
~  "  flated  leaf  has  fojur  or  6ve  marginal  teeth,  and  ter- 
minates in  as  many  abrupt  coloured  glands.  l*he 
latter  are  remarkably  situated  on  the  teeth  them- 
selves ;  but  these  teeth  seem,  together  with  their 
glands,  to  be  rudiments  of  petals.  In  Euphorbia  cO' 
roUata  tlie  glands  are  actual  petals,  as  thin,  expand' 
ed,  and  delicate,  as  those  of  Fiax ;  but  scarcely  ano- 
ther instance  is  known,  of  petals  originating  in  teeth 
of  a  calyx." 

"  Plukenetiaj  a  very  rare  plant,  has  a  four-cleft 
flower,  and  four-celled  fruit,  with  a  climbing  stem." 
There  are  numerous  genera  besides.     Rumphia 
and  Treuoia  are  added  to  the  list  in  the  Linnsean  ma- 
nuscript. 

Order  89.  Siliquos;e.  "  All  botanists  have  ac- 
knowledged the  common  affinity  of  the  genera  con- 
stituting this  order,  and  have  denominated  them  Si' 
liquoscB  and  Siliculosce.  Tournefort  calleil  them  cru- 
ciform flowers  ;  Linnaeus,  Tetradynamia,  These 
plants  have  mostly  inversely-heartshaped  cotyledons, 
except  some  Cresses,  in  which  those  organs  are 
three-cleft ;  the  rest  agree  with  the  genus  ConvolvU' 
lus  ;  so  this  character  is  no  proof  of  affinity." 

''  The  stems  are  herbaceous,  except  some  species 
of  Alyssum,  and  one  Vella,  There  is  no  real  tree 
among  the  whole.  The  roots  are  all  flbrous,  none 
bulbous  or  tuberous,"  (except  perhaps  Dentarice,) 
**  Leaves  universally  alternate,  without  stipulas,  ten- 
drils, prickles,  or  venomous  stings.  Inflorescence 
usually  a  cori/mbus,  which  gradually  elongates  itself 
into  a  racemus,  so  that  tlie  flowers  are  corymbose, 
and  fruit  racemose.  Calyx  always  of  four  leaves, 
deciduous,  except  in  Alijssum  calycinum  and  Bras- 
sica  Erucastrum.  Petals  four,  with  claws ;  some 
species  of  Lepidium  and  Cardamine  only  having  flat, 
or  straight  petals.  The  receptacle  in  most,  but  not 
in  all,  is  furnished  with  glands.  Stamens  six,  the 
two  opposite  ones  shorter,  or  at  least  more  spread- 
ing." (A  very  few  species  "have  only  four  or  two 
stamens.)  **  Fruit  commonly  a  pod,  with  two  valves, 
two  ceils,  and  many  seeds.  A  few  genera  have  a  so- 
litary seed,  either  imbedded  in  pulp,  as  Cramhe ;  or 
in  a  lamellated  flat  seed-vessel,  as  Jsaiis  ;  or  in  an 
angular  one,  as  Bunias*^ 

**  The  plants  of  this  order  are  distinguishable  into 
Siliquosee  and  Siliculosce^  the  former  having  an  ob- 
long, the  latter  a  rounded  pod.  But  it  being  difficult 
to  define  the  precise  limits  of  each,  Linnaeus  refers 
to  the  SiliquGsce  such  as  have  a  stigma  without  a 
style,  and  to  the  Siliculosce  such  as  have  a  style  to 
elevate  the  stigma,  which  character  is  conspicuous  in 
every  instance,  except  in  Draba,  where  the  style  is 
but  short." 

"  It  is  of  importance  to  observe  whether  the  ca- 
lyx in  the  pre^sent  order  be  closed  or  spreading ;  that 
is,  whether  the  leaves  composing  that  part  be  paral- 
lel, so  that  their  sides  touch  each  other,  or  horizon- 
tally distant." 

"  The  nature  of  a  Siliqua,  or  Pod,  appears  from 
what  has  been  already  mentioned.  It  difler^  from  a 
Legume,  in  having  the  seeds  attached  to  each  su- 
ture, or  margin." 

y  All  these  plants  have  a  more  or  less  acrid  watery 
juice ;  hence  their  external  application  excites  red- 


ness in  the  skin,  and  their  internal  use  irritates  the 
finer  fibres.     Nature  therefore  is  solicitous  to  expel 
them,  and,  in  consequence  of  their  watery  nature, 
by  the  kidneys,  hence  they  are  all  diuretic     Salt 
being  of  a  corrosive  quality,  produces  scurvy ;  but 
salt  is  secreted  from  the  body  by  the  promotion  of 
urine,  though  it  must  first  be  dissolved  In  a  watery 
menstruum ;    consequently  the  herbs  '  in   question 
rank  among  the  chief  antiscorbutics,  especially  water- 
cresses  and  scurvy-grass*     They  ought  never  to  be 
used  in  a  dried  state,  as  their  acrimony  and  medical 
virtues  are  destroyed  by  drying.     Boiling  likewise 
is.  destructive  of  acrimony,  especially  in  these  plants; 
they  ought  therefore  to  be  taken  recent.   Their  diu* 
retic  powers  render  them'  eminently  serviceable  for 
evacuating  water  in  the  dropsy*  Yet  their  use  ought 
not  to  be  too  long  continued,  as  their  acrimony 
abrades  the  minuter  fibres,   rendering  the  vessels, 
and  the  intestines,  in  a  manner,  callous.     This  ap- 
pears from  the  rigidity  and  torpidity  of  stomach  in- 
duced by  too  much  use  of  mustard." 

''  There  is  scarcely  any  thing  odoriferous  about 
these  plants,  except  in  their  flowers.  When  they 
are  bruised,  indeed,  something  volatile  ascends,  of 
an  acrid,  rather  than  odorous  nature,  irritating  the 
coats  of  the  nerves,  and  inducing  spasms,  which  do 
not  originate  in  the  medullary  substance  of  the  ner- 
vous system,  but  in  its  coats." 

No  alteration  or  addition  respecting  the  genera  of 
the  Tetradynamia  occurs  in  the  Linnsean  manu- 
script. 

Order  40.  Per^onatje.  There  is  no  comnienta^ 
ry  on  this  order  in  the  lectures  of  Linnaeus.  Giseke 
has  given  a  synoptical  arrangement  of  the  genera, 
according  to  the  shape  of  the  corolla,  which  is  not 
in  every  part  precisely  correct  He  justly  expresses 
his  doubts  respecting  Melaleuca^  of  which  we  have 
spoken  under  the  19th  order ;  and  he  truly  observes 
that  there  is  no  order  in  which  so  many  genera  are 
named  after  botanists  as  in  the  present. 

The  only  manuscript  additions  or  corrections, 
which  occur  in  the  Genera  Plantarum  of  Linnaeus, 
are  the  following :  Martynia^  Craniolaria,  Torenia, 
and  Scrophidaria  are  pointed  out  as  akin  to  Pedali* 
urn,  in  order  28th  ;  Hyobanche,  Lindernia,  Piedero* 
ta,  Mantdeat  Premna,  .and  Calceolaria^  are  inserted, 
with  a  question,  certainly  not  well  founded,  whether 
the  latter  should  not  rather  be  referred  to  the  24th 
order.  Brunfelsia  also  is  placed  among  tlie  PersO' 
natcBy  at  the  suggestion  of  Van  Royen. 

Order  41.  Asperifoli.^.  "  These  plants  were 
first  collected  into  an  order  by  Caesalpinus,  and  re- 
ceived the  above  appellation  from  Ray,  because  of 
their  generally  harsh  or  rough  habit.  Their  root  is 
fibrous.  Cotyledons  two.  Stem  branched;  the 
branches  alternate  and  round.  Leaves  alternate, 
simple ;  neither  divided  nor  compound,  for  the  most 
part  nearly  entire,  rough  with  rigid  scattered  hairs ; 
convolute  before  they  expand.  Stipulas  none ;  nor 
are  there,  except  very  rarely,  any  other  Jvlcra^  or 
appendages.  Common  flowerstalk  having  the  flow- 
ers ranged  along  one  side.  Before  flowering  it  is 
rolled  spirally  backwards,  gradually  expanding  as 
the  flowers  are  ready  to  open,  and  divided  into  two 
parts,  each  bearing  the  flowers  on  its  back,  in  the 
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Botai^.  form  of  an  unSaterd  spike.  Calyx  in  five  diTisions. 
'  ~  Corolla  inferior,  of  one  petal,  regular  except  in 
Eckiumy  five-cleft ;  its  mouth  either  furnished  with 
vaulted  valves,  or  crowned  with  teeth,  or  naked. 
Stamens  five,  equal ;  in  Echium  only  they  are  un- 
equal. Fruit  superior.  Germens  four,  naked,  ex- 
cept in  Ci/noglossum,  Toumefortia  and  Nolana  ;  in- 
serted into  the  receptacle  by  their  base  ;  hence  the 
lowest  part  of  each  seed  is  of  a  tapering  form,  as  if 
artificiedly  rounded.  Pistil  one.  Style  not  standing 
upon  the  germens,  but  occupying  the  central  space 
between  them ;  oilen  divided  into  two  equal  parts ; 
not  one  longer  than  the  other  as  in  the  class  Didyna' 
mia.  Seeds  four,  rarely  combined  into  two ;  but  it 
is  singular  that  Nolana  has  five  seeds."  Linnseus 
has,  as  alret^dy  mentioned,  removed  this  genus  to 
his  Lurida,  order  28th. 

"  The  AsperifoluB  are  distributed  according  to 
the  mouth,  or  throat,  of  their  corolla,  which  is  na- 
ked, or  pervious,  in  Eckiumy  Pulmonarioy  Lithosper' 
muniy  Heliotr opium,  Cerinthe,  and  Onosma;  tooth- 
ed in  Symphytum  and  Borago  ;  closed  with  vaulted 
valves  m  Cynoglossum,  Asperugo,  Anchusa,  Li/cop- 
sis,  Muosotis  and  Toumefortia.'* 

In  the  Gen.  Plant.  Messersckmidia,  Coldenioy  Hi/' 
drophyllumy  and  EUisia  are  inserted  in  manuscript. 

*^  All  the  Asperifolia  are  mucilaginous,  and  act 
only  as  such.    The  ancients  selected  their  four  cor- 
dial flowers  out  of  this  order,  seeming  not  to  have 
been  aware  that  the  motion  of  the  heart  depends 
upon  the  nerves,  which  therefore  must  be  strength- 
ened if  the  force  of  tjhe  heart  is  to  be  increased. 
This  end  however  is  not  to  be  attained  by  either  the 
flowers  or  the  herbs  of  this  tribe,  which  nevertheless 
have  long  been  used  for  the  purpose.     The  leaves 
may  be  eaten  as  food,  by  which  their  small  medical 
use  may  be  estimated.     The  root  is  perennial  and 
mucilaginous;*'  (we  would  rather  say  *t  if  perennial, 
is  mucilaginous,"  which  perhaps  were  the  original 
words  of  Uie  lecture.)  "  Among  the  whole,  Symphy^ 
turn  abounds  most  with  mucilage,  equalling,  in  quan- 
tity as  well  as  quality,  the  monadeJphous  plant  AU 
ikcea  in  this  respect.    Syfnphytum  tuberosum  has  been 
recommended  in  the  gout.     Possibly  its  mucilagi-. 
nous  quality  may  hinder  the  crystallization  of  tne 
gouty  matter.     The  root  in  almost  all  the  Asperi^ 
JtluB  is  red,  but  for  tlie  most  part  externally  only. 
The  root  of  Lithospermum  tinctorium,  now  Anchusa 
tinctoriot  is  used  for  its  colouring  properties.    Of  all 
plants^  the  herbs  of  this  order  yield  the  largest  pro* 
portion  of  ashes.     There  is  hardly  an  odoriferous, 
nor  one  fragrant,  herb  in  the  whole  tribe ;  though 
Cynoglossum  has  a  somewhat  foetid  scent.     Their 
taste  is  nothing,  the  great  quantity  of  mucilage  in- 
volving the  stimulating  particles.     These  herbs  are 
esculent,   especially  when   young  and   tender,   al- 
though their  rough  surface  renders  them  less  agree* 
able  to  delicate  palates.     They  generally  grow  in 
dry  mountainous  situations ;  and  it  is  singular  that 
in  proportion  as  they  are  found  nearer  to  water,  they 
become  smoother." 

Order  42.  Verticillatje.  ''  Ray,  in  construct- 
ing his  system,  founded  three  classes,  which  all  suc- 
ceeding botanists  hitherto  have  approved,  the  Stel' 
iMa,  Asperi/oliai  and  Verticillatie ;  but  he  was  un- 


able to  give  proper  characters  of  the  genenu  Her*  Botm. 
'  mann  subsequently,  establishing  a  system  upon  the  Vvv/ 
fruit,  called  the  f^erticillatte  of  Ray  Gymnotetrasper* 
may  plants  with  four  naked  seeds,  but  he  could  not 
by  this  means  distinguish  them  from  the  AsperifoHs^ 
which  have  the  same  character.  The  generality  of 
Asperifolia^  in  fact,  differ  from  the  Gymnoteirasper' 
mcBy  in  their  corolla,  which  in  the  former  is  regular, 
in  the  latter  irregular,  though  likewise  monopetalous. 
But  Echiumy  though  it  belongs  to  the  AsperifoHay 
has  still  an  irregular  corolla.  The  Asperifolia  have 
alternate  leaves,  the  Gymnoteirasperma  opposite 
ones.  These  classes  might  therefore  be  distinguish- 
ed from  each  other,  according  to  Hermann's  method, 
were'  not  Echium  an  obstacle.  Linnceus,  however, 
that  he  might  avoid  all  confusion  between  the  orders 
in  question,  has  borrowed  a  character  from  the  sta- 
mens, and  has  referred  to  his  class  Didynamia  such 
plants  as  have  two  stamens  longer,  and  two  shorter. 
He  has  moreover  divided  that  class  into  two  orders, 
the  first  of  which  comprehends  Hermann's  Gymnok' 
traspermay  whose  stamens  easily  distinguish  them 
from  the  Asperifolia.  But  the  consideration  of  the 
stamens  has  further  obliged  the  author  of  the  sexual 
system  to  refer  certain  genera,  of  the  natural  order 
under  our  present  consideration,  to  his  class  Dian- 
dria.  These  are  Verbenoy  Lycopus,  Amethystea^ 
Ziziphortty  Cunilcy  Monarda,  RosmarinuSy  Salvia^ 
and  CcUinsonia  ;  of  which  Verbena  and  CoUinsonia 
perhaps  oughit  rather  to  be  placed  in  the  other  or- 
der of  the  Didynamia,  called  Angiospermia.*'  This 
is  correct  with  regard  to  Verbena  only. 

"  The  calyx  of  the  VeriiciUata  is  of  one  leaf,  in- 
ferior. Corolla  of  one  petal,  irregular,  in  most  in- 
stances gaping,  with  two  lips,  the  uppermost  of 
which  was  called  by  Rivinus  the  salea,  or  helmet, 
the  lowermost  the  barba,  or  bear£  Stamens  four, 
except  in  the  several  genera  just  mentioned,  where 
they  are  only  two,  infiexed,  ascending  under  the  up- 
per lip.  Germens  four,  from  between  which  the 
style  arises,  as  in  the  Asperifoliay  which  is  wavy,  so- 
litary, except  in  PeriUa,  where  there  are  two,  and 
bearing  two  acute  stigmas.  Seeds  four,  naked,  Pfa* 
sium  excepted,  whose  seeds  have  a  succulent  skin, 
causing  them  to  resemble  berries.  A  berry,  proper- 
ly speaking,  is  a  seed-vessel ;  but  in  Rosa  it  is  the 
calyx,  in  Fragaria  the  receptacle,  and  in  Prashtm 
the  skin  of  tlie  seeds." 

"  Many  of  this  order  are  humble  shrubs,  none  are 
trees,  most  of  them  are  annual  or  perennial  herbs. 
The  stem  is  generally  square.  Leaves  in  every  in- 
stance oppositej  simple,  mostly  undivided.  None  of 
the  plants  are  furnished  with  tendrils,  nor  of  a  climb- 
ing nature.  The  scent  of  nearly  all  of  them  is  high- 
ly fragrant,  the  odoriferous  matter  being  contained 
in  minute  cells,  which,  when  the  leaves  are  held 
against  the  light,  appear  like  numerous  perfora* 
tions." 

**  The  flowers  usually  stand  in  whorls,  encircling 
the  stem  as  with  a  ring.  When  these  whorls  ap- 
proach very  closely  together,  the  stems  appear  spiked, 
as  in  Origanum.'* 

**  This  order  Is  in  the  highest  degree  natural; 
whence  arises  great  difficulty  in  determining  the  ge- 
nera»    Linnseus  has  derived  a  character  from  the 
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Botaoj.  calyx,  accordiiig  to  which  the  whole  order  ia  divided 
ioto  two  sections."  ' 

"  The  first  of  these  comprehends  such  as  have  a 
five^lefl  calyx,  that  is>  where  all  the  teeth  of  this 
part  are  nearly  of  equal  sixe  and  shape.  The  second 
consists  of  those  with  a  two-lipped  calyx,  which  is 
indeed  five.clefl,  but  its  two  upper  segments  are,  in 
a  manner,  united  into  one,  which  might  almost  be 
termed  emarginate  only ;  while  between  these  two 
united  segments  and  the  remaining  three,  there  is  so 
deep  a  fissure,  at  each  side,  that  the  calyx  is  nearly 
divided  into  two.  parts,  or  lobes.  Linnseus  has  be* 
stowed  great  attention  in  searching  for  the  essential 
characters  of  genera  in  this  natural  order,  and  has 
detected  several,  which  are  marked  in  the  Systema 
VegeiabUium  with  a  sign  of  exclamation." 

Order  43.  Dumo&a.  "  Dumus  and  nemus  are 
synonymous,  meaning  a  thicket;  or  wood  consist- 
ing of  shrubs,  not  of  large  trees.  All  the  plants  of 
this  order  are  shrubby,  but  none  of  them,  except  in 
the  genera  of  Sideroxifium  and  ChrifwphyUum^  grow 
to  large  trees." 

*'  Rhamnua  is  supposed  to  be  familiar  to  every 
body.  Its  calyx  is  tubular,  five-clefl  at  the  margin, 
occasionally  coloured,  like  a  corolla,  but  not  perfo- 
rated at  the  bottom*  A  monopetalous  corolla  &lls 
off,  with  a  perforated  tube ;  which  is  not  the  case 
here.  But  betwixt  every  two  segments  of  the  calyx 
is  stationed  a  delicate  little  scale,  which  any  person 
might  easily  take  for  so  many  petals.  The  stamens 
however,  being  placed  under  each  scale,  are  there- 
lore  alternate  with  the  divisioos  of  the  calyx ;. where- 
as if  these  scales  were  real  petals,  the  stamens  ought, 
by  a  general  rule,  to  be  alternate  with  them,  and  not 
with  the  parts  intawhich  the  calyx  ia  divided.  Some 
fpecies,  as  the  Buckthorn,  R*  catharticuSf  have  four- 
qleft  flower%  but  they  are  mostly  five-cleft.  This 
last-mentioned,  like  B,  alpinuSf  is  dioecious ;  Zuy- 
fkus  is  polygamous.     The  stigma  in  some  Rkamni 

gepiarginate,  in  others  three  or  four-cleft.  The 
uit  of  this  genus  is  various ;  a  berry  in  some  with 
lour  seeds,  in  ethers,  as  Paliurus  and  Aiatemus,  with 
three ;  in  others  again  it  has  a  siagle  seed  with  two 
cells,  as  in  Zuj^phus^  Paliurus  has  not,  properly,  a 
berry,  but  a  depressed,  bordered,  shiejd-like  capsule. 
The  stem  in  some  is  thorny,  in  others  prickly,  in 
others  unarmed." 

'*  French  botanists  have  recommended  the  divid- 
ing of  this  genus  into  several,  a  measure  which  ap* 
peara  highly  proper  to  those  who  have  not  seen  the 
Indian  species.  If  such  genera  are  to  be  distinguish* 
ed  by  their  fruit,  species  most  resembling  each  other 
will  be  put  asunder,  and  widely  different  cues  brought 
together,  as  any  person  making  the  experiment  will 
find.  Besides,  Uie  structure  of  the  flower,  and  the 
habit  of  the  plants,  are  respectively  so  alike  in  all 
the  ^cies  in  question,  and  so  diflS&rent  from  all  the 
vest  of  the  order,,  that  any  peasant  might  perceive 
ibeir  affinity." 

.  **  Ph^lka  agrees  in  almost  every  point  with  Rhamm 
Mut^  except  that  its  flowers  are  aggregate,  and  florets 
•uperior.  This  genus  is  so  nearly  akin,  to  BrumOf 
Ihat  withcmt  seeing  the  fl-uit,  which  very  nufely  oo* 
curs,  they,  oan  scarcely  be  diefebguishedi  Phylica 
tadiata  therefore,  univecaaUy  esteeiaed  a  PhfikOf. 
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proves,  on  the  detection  of  its  fruity  to  be  a  Bru'    Botany. 
Ilia."  ^  — ^>^ 

"  CeanothuSf  with  itslthree-lobed  fruit,  like  that  of 
Bhammu  AlatemuSf  agrees  in  every  character  with 
Rhamnus ;  but  the  scales  of  that  genus  are  here 
drawn  out  into  vaulted  petals,  supported  by  long 
claws." 

"  Buiineria  differs  in  hardly  any  reject  from 
Bhamnusy  except  its  anthers ;  for  the  calyx,  prickles, 
and  every  thing  else,  answer  so  well,  that  at  first 
sight  one  woiSd  decidedly  take  it  for  a  specie* 
thereof." 

<'  Sideroxylum  has  a  five-clefl  caljTX,  and  at  the 
same  time  a  monopetalous  corolla ;  but  between  all 
the  segments  of  the  latter  stands  a  little  serrated 
tooth,  analogous  to  the  scales  of  Rhamnus.  The 
flowers  are  likewise  sessile  on  the  stem,  but  the 
berry  has  only  one  seed." 

"  Chrtfsopk^Uum  is  so  nearly  akin,  and  so  similar, 
to  Siderox^lufHy  as  hardly  to  be  distinguiahable  by 
its  general  aspect ;  but  its  fruit  contains  many  seeds, 
though  indeed  they  are  disposed  in  a  circle." 

'*  Achras  differs  from  ChrysaphifUum  in  having  a 
six-clefl  flower ;  and  to  this  genus  Prinos  is  very 
nearly  related,  differing  in  the  flat  >  form  of  the  co- 
rolla, and  fewer  cells  of  the  fruit." 

"  Ilex  so  nearly  accords  with  the  last-mentioned 
genus,  that  the  only  Prinos  then  known  was  origi- 
nally taken  for  an  Ilex ;.  but  the  flower  of  Ilex  is 
Ibar-cleft,  not  six-clefL" 

"  Tomex  and  Caliicarpa  only  differ  from  Ikx  in 
having  a  sinele  style,  ^nd  not  four-  stigmas.  The 
berry  of  Calwarpa  is  like  that  <^  Ilex.  In  Tomex 
the  stamens  are  inserted  into  the  receptacle,  whereas 
in  Caliicarpa  they  are  attached  to  the  tube  of  the 
monopetalous  corolla.^'  These  genera  have  since 
been  united  by  the  author  himself. 

*^  Euanumus  is  so  nearly  allied  to  Tomes,,  as  scarce- 
ly to  be  distinguishable,  except  by  having  a  capsule 
instead  of  a  berry.  Its  seeds  moi^eover  have  a  pulpy 
tunic." 

^^  Celasirusj  though  differing  from  Euonymus  in 
having  alternate  leaves,  is  so  much  akin  to  that  ge- 
nus, as  to  have  been  called  Euon^us  by  all  syste- 
matic writers.  Yet  its  fruit  diflRers  in  number  and 
proportion  from  Eu^nymus^  just  as  Peganum  does- 
from  Ruia.  The  tunic  of  the  seeds  however,  though 
not  pulpy,  confirms  the  affinity  to  which  we  allude. 
Some  botanists,  especially  the  French,  are  unwilling 
to  admit  plants  with  opposite  leaves  and  alternate 
ones  into  the  same  natural  order,  and  they  are  r^ht  r 
yet  this  character  is  not  absolute,  for  such  a  difl^r- 
ence  often  occurs  in  one  and  the  same  genus." 

<'  Viburnum  and  Cassine  come  so  near  together, 
that  there  is  rather  a  question  respecting  the  dis- 
tinction of  the  genera  themselves,  than  of  their  na- 
tural order.  Cassine  has  three  seeds.  Viburnum  one, 
which  seems  two  combined.  The  former  is  akin  to 
SambucuSf  and,  like  that  genus,  emetic  in  quality. 
Coocecning  the  affinity  of  Viburnum  to  Hex  and  Cdl' 
licarpay  any  person,  who  considers  >their  fructification 
and  habit,  can  have  no  doubt.  Thua  far  therefore 
the  matter  is  dear.^ 

^^  Sambutms^mKf  excite  some  mistmst,  because  of 
its  inferiwr  Ihtit;  yet  this  is  the  case  in  Phylum 
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about  which  nobody  has  ever  doubted.  The  leaves, 
aspect,  and  stipulas  indeed  seem  to  indicate  some* 
thing  extraneous,  and  leave  us  in  uncertainty.** 

"  So  Rhus  has  much  the  same  sort  of  fructifica* 
tion,  and  a  berry  with  one  seed ;  as  well  as  the  closest 
affinity  to  Sambvcusy  insomuch  that  if  Sambucus  be 
kept  in  this  order,  Rhus  must  accompany  it.  So 
also  must  the  sister  shrubs  Schinus  and  FagaraJ* 

*^  The  Dumosa  all  agree  in  malignant  qualities. 
They  are  either  purgative,  or  altogether  poisonous, 
as  Sideroxylum  is  known  to  be  at  the  Cape.  Nor 
are  the  species  of  Sambucus  clear  of  this  charge,  for 
their  qualities  are  either  nauseous  or  foetid,  and 
therefore  sudorific,  especially  the  berries  and  flowers. 
The  bark,  taken  internally,  is  either  emetic,  or  pow- 
erfully purgative,  as  its  vinous  infusion  proves  in  the 
dropsy  ;  externally  it  is  a  powerful  repellent." 

'*  Rhus  is  the  most  venomous  of  trees,  particular- 
ly its  American  three-leaved  species,  called  Toxico" 
dendraj  or  Poison-trees.  Their  fumes  in  burning 
are  said  to  have  proved  mortal,  and  their  effluvia  to 
have  blinded  an  artist  who  was  at  work  upon  some  of 
the  wood.  Those  who,  being  in  a  perspiration,  hold 
a  branch  of  one  of  these  shrubs  in  the  hand,  are 
«eized  with  an  eruption  over  the  whole  body." 

'*  The  bark  of  Rhamnus  Frangula  is  our  best  in- 
digenous purge,  and  a  syrup  of  Rhammus  cuthariicus 
is  safely  used  for  children." 

*'  In  this  tribe,  therefore,  some  have  opposite, 
others  alternate,  leaves,  nor  is  any  general  character 
to  be  derived  from  the  parts  of  fructification.  The 
4;orolla  aftbrds  none,  being  either  of  one  or  five  pe- 
tals, or  altogether  absent,  as  aj^ears  from  a  contem- 
pUtion  of  the  characters  of  the  different  genera. 
No  mark  is  to  be  obtained  from  the  nature  of  the 
fruit,  that  being  either  a  berry,  drupa,  or  capsule. 
The  seeds  in  some  instances  are  solitary,  in  others 
numerous,  though  never  more  than  one  in  each  cell ; 
and  it  is  well  worthy  of  observation  that  they  are  at- 
*  tached,  as  in  the  Gt/mnotetrawermiB,  by  their  base. 
These  plants  betray  some  affinity  to  the  Tricocca, 
but  can  never  be  referred  to  the  same  order." 

In  the  Linnsean  manuscript  before  us  Diosma  and 
Hartogia  are  introduced  between  CaUicarpa  and 
Euonymus;  see  our  remark  on  the  26th  order. 
Staphylea  is  also  subjoined,  near  Celastrusy  but  with 
two  marks  of  doubt,  and  a  note  of  its  having  a  nec- 
tary, as  well  as  opposite  leaves.  , 

Order  44.  SspiAfiiiB.  '*  All  these  are  shrubby  or 
arborescent.  Leaves  opposite,  with  scarcely  any 
evident  stipulas.  Flowers  disposed  in  a  more  or  less 
dense  panicle.  Calyx  four-cleft.  Corolla  four-clefV., 
regular.  Stamens  two.  Pistil  one,  with  a  cloven 
stiglna.  Fruit  either  a  drupa,  wiUi  one,  two,  or 
many,  seeds,  or  a  capsule." 

No  manuscript  remark  occurs  here,  nor  is  there 
any  observation  worth  copying  in  the  lectures,  ex- 
cept that  Olea  is  said  by  LinniEUs  to  be  scarcely  a 
distinct  genus  from  PhiUyrea* 

Order  45.  UMBKLLATic  «<  The  name  of  this 
order  is  derived  from  the  form  of  its  inflorescence, 
whose  stalkfl  all  spread  from  a  eentre,  like  the  ribs 
Df  an  ambrella." 

**  These  plants  are  either  perfectly  umbellate  or 
not.    The  former  are  required  to  hav«  a  cimpound 


umbel,  each  stalk,  or  ray,  of  which  ends  in  a  recep*  ^  ^f*"^* 
tacle,  producing  other  stalks  bearing  flowers,  or' 
florets ;  the  latter  have  a  simple  umbel,  whose  stalks 
are -not  subdivided.  The  latter  constitute  a  separate 
section  in  Tournefort's  system.  They  are  compre- 
hended by  Linnaeus  in  one  natural  order  with  the 
former." 

"  An  umbel  is  properly  a  receptacle  of  a  com- 
pound flower,  elongated  into  stalks ;  which  manifest- 
ly appears  in  Eryngium^  whose  florets  are  united  in- 
to a  head,  just  like  the  proper  compound  flowers, 
see  the  49th  order ;  nor  are  they  supported  by  elon* 
gated  stalks.  Hence  an  umbel  may  accurately  be 
considered  as  a  compound  flower.  Those  who  con« 
trovert  the  opinion  of  Linnaeus  in  this  point  contend, 
that  many  umbellate  plants,  having  male  and  herma- 
phrodite flowers  in  the  same  species,  ought  to  be 
placed  in  his  class  Polygamia-  But  this  is  a  mis- 
take ;  for  no  other  plants  ought  to  find  a  place  in 
that  class,  than  such  as  have  distinct  male,  or  fe- 
male, as  well  as  hermaphrodite,  flowers,  in  the  same 
species.  This  is  not  the  case  with  the  UwbellaUjBj 
in  which  all  the  florets  of  one  universal  umbel,  that 
is,  the  whole  umbel  itself,  constitutes  but  one  flower, 
and  this  flower  is  never  altogether  barren,  tluit  is, 
its  florets  are  never  entirely  male.  On  the  contrary, 
these  florets  are  to  be  considered  as  the  parts  of  a 
compound  flower ;  and  there  being  male  and  herma- 
phrodite ones  intermixed,  is  exactly  a  parallel  case 
with  the  polygamy  of  the  Syngenesious  class." 

<*  This  order  is  eminently  natural,  though  all 
plants  which  bear  umbels  do  not  belong  to  it,  but 
only  those  with  five  stamens,  two  styles,  and  two 
seeds." 

*'  The  germen  is  inferior,  simple,  solitary,  sepa- 
rating, when  arrived  at  maturity,  into  two  equal 
naked  seeds ;  each  of  which  is  furnished  with  a 
thread,  inserted  into  its  summit.  These  two  threads 
combine  to  fbrm  a  very  slender  receptacle,  at  the 
top  of  the  stalk  of  the  floret.  Each  floret  has  a  su- 
perior perianth,  with  five  teeth,  which  is  often  so 
small  as  scarcely  to  be  discerned,  even  with  the  help 
of  a  magnifier.  Petals  fLve^  caducous,  often  unequal ; 
hence  Rivinus  referred  these  plants  to  his  class  of 
pentapetalous  irregular  flowers.  .  Stamens  five,  in- 
serted into  an  elevated  annular  or  circular  recepta- 
cle, that  surrounds  the  pistils,  deciduous.  Styles 
two,  often  very  short,  and  hardly  visible.  Seeds 
naked,  without  any  seed>vessel." 

"  The  stem  is  mostly  hollow,  sometimes  filled  with 
spongy  pith  ;  rarely  shrubby,  very  rarely  arboreous, 
of  which  last  character  PhyUis  is  the  only  example, 
see  order  47.  Leaves  generally  alternate,  and'  re- 
peatedly compound.  Root  mostly  quite  simple ;  in 
Oenanihe  tuberous ;  in  Bunium  Bulbocastanum  glo- 
bose." 

<'  Nothing  is  more  arduous  than  to  distinguish 
the  genera  o^  umbelliferous  plants  by  appropriate 
characters.  Toumefort  himself,  who  excelled  in  the 
knowledge  of  this  tribe,"  (perhaps  Linnaeus  meant 
rather  to  say,  in  the  discrimination  of  genera,  but  his 
auditors  did  not  take  his  words  accurately,)  ^*  has 
distributed  tliem  according  to  the  shape  and  size  ef 
their  seeds.  But  this  is  a  very  fallacious  mode,  as 
the  seeds  ofVen  dtfter  much  in  proportion^  diougb 


BOTANY. 


Botaqy.  not  in  any  olher  retpect  Morifon  wrote  an 
entire  book  on  umbellate  plants ;  but  with  litUe  suc- 
cess, their  genera  not  b^ing,  as  yet,  established. 
Artedi  first  paid  attention  to  the  involucrumy  which 
IB  either  universal  as  well  as  partial,  or  only  par- 
tial, or  entirely  wanting.  This  principle  has  like- 
wise been  adopted,  as  fundamental,  by  Linnaeus,  and  . 
his  three  primary  divisions  are  regulated  according- 
ly. The  inequality  of  the  petals  affords  him  a  prin- 
ciple for  his  leading  subdivisions,  some  of  the  um- 
bdliferous  family  having  the  outermost  petals  of 
their  external  florets  larger  than  the  rest ;  while  in 
others  all  the  petals  are  equal.  The  former  are 
termed  radiant  flowers.  Another  subdivision  is 
taken  from  the  sex  of  the  florets.  Some  of  these, 
having  no  germen,  are  furnished  with  stamens  only ; 
and  such  florets  are  termed  abortive ;  others,  having 
both  germen  and  stamens,  bring  their  fruit  to  per- 
fection, and  are  therefore  denominated  fertile.*' 

On  these  prindples  Linnseus  has  arranged  the  um- 
bellate plants,  as  may  be  seen  in  his  works.  Nothing 
occurs  in  his  manuscript,  except  the  insertion  of  Her* 
nuu  next  to  Eryngwrn. 

Order  46th.  Hbdxracbjb.  The  lectures  give  no 
new  information  concerning  this  order.  The  six 
genera  stand  as  in  the  Genera  Plantarum  ;  Panax^ 
AraOa^  Zanthotyhtm,  Hedera,  FiHs,  and  Cissus, 

Order  47th.  Stxllat.s,  '*  This  order  was  found- 
ad  by  Ravi  and  received  its  name  from  the  leaves  of 
nost  of  the  plants  which  compose  it  being  placed, 
four,  six,  or  eight  together,  in  the  form  of  a  star, 
round  the  stem.  It  is  unusual  to  see  more  than  two 
leaves  opposite  to  each  other,  nor  is  it  the  case  here. 
For  two  of  these  only  are  properly  leaves,  the  rest 
being  no  other  than  stipules,  grown  to  the  size  of 
leaves.  This  appears  evident  in  several  Indian 
plants  of  the  present  order,  as  Knoxia^  Diodia^  &c. 
which  have  only  two  opposite  leaves,  though  be- 
tween these  some  small  acute  stipules  are  found, 
being  the  same  that  in  the  rest  of  the  order  attain 
the  magnitude  of  leaves.  Ray  believed  all  the  plants 
of  this  order  to  have  whorled  leaves,  which  is  gene- 
rally the  case,  as  far  as  regards  those  of  European 
growth,  but  rarely  with  the  Indian  ones,  of  which 
few  were  known  m  his  time." 

**  In  this  order  there  is  no  triee,  unless  perhaps 
Lijppia  ;-  there  are  very  few  shrubs,  most  of  the  tribe 
bcmg  small  herbs,  growiiur  in  barren  earth,  or  coarse 
sand." 

**  The  roots  are  in  many  instances  perennial. 
Leaves  opposite,  horizontal,  mostly  rough.  Stipulas 
of  the  form  and  aspect  of  leaves,  so  that  it  is  impos- 
sible to  say  whether  they  be  truly  such  or  not, 
hence  the  leaves  appear  whorled ;  but  this  does  not 
hold  good  universally.  In  those  however  which  have 
no  leaJ^  stipulas,  there  is  found,  at  each  side,  a  sort 
of  toothed  membrane^  connecting  the  leaves  together, 
and  occupying  the  place  of  stipulas." 

**  The  stem  is  jointed,  with  mostly  tumid  knots. 
Corolla  of  one  petal,  either  flat,  wheel-shaped,  or 
funnel-ehaped ;  in  one  genus  bell-shaped;  mostly 
four-cleft,  sometimes  almost  down  to  the  base;  rarely 
five-cleft.  Stamens  four,  never  eight,  though  some-> 
times  five  or  six,  in  which  case  the  corolla  has  a 
parallel  number  of  segments.    Pistil'  solitaryi  divid- 


ed ;  in  Bichardia  three-cleft,  because  that  genus  has  a 
six-deft  corolla,  six  stamens,  and  a  three-grained  fruit, 
its  parts  of  fructification  being  all  augmented  in  a  simi* 
lar  proportion.  Those  parts  are  not  augmented  with 
the  same  regularity  in  genera  furnished  with  a  three- 
cleft  corolla,  and  five  stamens,  for  their  pistil  is  still 
bifid,  and  their  fruit  two-grained,  as  is  the  case  with 
such  as  have  a  four-cleft  corolla  and  four  stamens. 

"  The  fruit  is,  for  the  most  part,  inferior ;  though 
superior  in  Hamtonia;  and  in  Crucianelia  superior 
with  respect  to  the  calyx,  though  inferior  u>  the 
corolla."  This  is  incorrect*  for  Crucianelia  has*a^ 
real  superior  perianth,  like  the  rest  of  the  order, 
though  so  small  as  to  be  hardly  discernible ;  what. 
Linnaeus  here  terms  calyx,  being*  an  involucrum,  or 
perhaps  bracteas.  **  The  sexes  are  rarely  separat- 
ed in  this  order,  though  ValantiOf  which  is  polyga^ 
mous,  can  by  no  means  be  excluded  ftom  it.  Many 
of  the  genera  have  a  two-grained  fruit,  of  two  cells, 
with  a  solitary  seed  in  each.  But  in  Hedyotu  and 
Oldenlandia  the  cells  contain  many  seeds ;  while  in 
Cornus  both  cells  are  united  into  one  seed,  which, 
nevertheless,  has  two  cells.  The  ftuit  has  a  green, 
fleshy,  but  not  jatcy,  coat,  nor  does  it  usually  be* 
come  coloured  in  ripening ;  though  in  Rubia  the 
fruit  is  a  perfect  berry."  * 

(Of  the  remarks  on  particular  genera,  we  find  no*^ 
thing  to  extract  except  the  foUowing.) 

'*  Asperula  tinctoria  is  used  in  Gothland  instead 
of  Madder,  and  is  preferable." 

*'  Sherardia  has  an  oblong  fruit,  which  the  per- 
manent calyx  renders  toothed,  or  crowned  with  three 
points.  It  was  the  fate  of  William  Sherard,  a  man 
worthy,  in  the  highest  degree  of  botanical  honour, 
to  have  two  different  genera  distinguished  by  his 
name*  both  which  were  afterwards  referred  to  others.. 
Pontedera,  VailLnnt,  and  Dillenius  each  published,  at 
the  same  time,  a  Sheretrdia.  PmUedera  described 
his  plant  so  very  obscurely,  that  it  was  ten  years  be* 
fore  Linnaeus  made  it  out  to  be  his  own  Gallenia. 
Vaillant  called  the  two-seeded  Verbena  by  the  name 
of  Sherardiay  but  he  was  to  blame  in  separating  them- 
from  their  proper  genus.  Dillenius  named  a  Sher'- 
ardiot  from  among  the  Stellatay  which  Linneus  has 
retained,  tliough  not  very  certainly  distinct.  Being, 
unwilling  that  so  meritorious  a  botanist  should  re- 
main without  a  memorial,  Linnseus  declined  refers 
ring  the  plant  in  question  to  Asperula  ;  especially  as 
the  three  teeth,  at  the  top  of  each  seed,  may  servoi 
if  not  very  satis&ctorily,  to  keep  it  separate." 

'*  Valantia  was  so  named  by  Toumefort ;  but 
Vaillant,  perceiving  it  to  be  the  same  with  Toume- 
fort's  Crucimta,  thought  it  a  bad  genus,  which  could 
not  support  itself.  He  therefore  wished  to  abolish 
all  generic  names,  given  in  honour  of  botanists,  be- 
cause he  supposed  his  own  was  untenable.  But 
Toumefort  confounded  several  genera  under  the  ap- 
pellation of  Cruciqta^  so  that  Lannaeus  has  been  en- 
abled to  establish  a  Valantia.  from  among  themy 
referring  the  rest  to  their  proper  places." 

Order  48.  AoGREOATis.  **  These  constitute  a 
natural  order,  first  estaUished  by  Vaillant  in  the  Me- 
moirs of  the  French  Academy  of  Sciences.  They 
agree  so  &r  with  the  CompositiBf  that  they  have  ge- 
nerdly  a  cemmon  calyxi  as  well  as  receptadei  con- 
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Botaiij.  tftinfng  many  setftlle  flowert,  eadi  of  wkieh  has  al- 
ways au  inferior  germen.  But  there  is  a  total  difier- 
ence  with  respect  to  the  remaiimig  parts  of  fructifica- 
tion, norcan  these  tieo  orders  be,  by  any  means,  united." 

**  The  calyx,  as  we  have  just  saidy  is  oonmon  to 
many  flowers.  Common  receptacle  either  naked, 
villous,  hairy,  or  scaly.  In  the  place  o£  a  partial 
calyx  is  the  corolla,  ^generally  of  one  petal,  recular 
or  irregular,  in  tour  or  five  divisions^  rarely  polype* 
talous.  Stamens  four,  with  separate  anthers.  Ger- 
men  inferior.  Fruit  ringle-seeded.  The  flower  is 
tlierefore  complete  in  this  tribe,  except  only  Falc' 
fiana^  whose  calyx  is  scarcely  apparent.  The  leaves  ' 
are  often  opposite,  and  the  stem  shrubby.'' 

Order  49J  CoMPOsiTiE.  ''  A  compound  flower 
generally  consists  of  a  common  calyx,  containing 
several  florets.  But  this  definition  is  not  sufficiently 
discriminative,  for  there  are  certain  flowers  termed 
Aggregate^  which  though  they  have  numerous  florets 
in  one  common  calyx,  are  connected  by  no  affinity 
whatever  with  these ;  witness  CephalanthuSf  Dipsacugj 
Scabicsa,  Kfiautiat  AUionia,  Hence  botanists  have 
tried  to  discover  an  appropriate  and  distinguishing 
character  for  a  compound  flower,  but  they  have 
scarcely  succeeded.  There  are  indeed  flowers  of 
this  order,  furnished  with  solitary  florets  in  each 
calyx,  as  Seriphiutn^  Corymbiumy  Stntmj^.  All 
•of  them  have  a  monopetalous  corolla,  but  so  has 
Scahiosa  and  others.  Most  have  five  stamens,  but 
some  have  only  four.  The  greater  number  bear 
their  anthers  united  into  a  cylinder,  but  Kuhnia, 
which  belongs  to  them,  has  separate  anthers ;  while 
Janonei  Vtola  and  Impatiens,  which  do  not,  have 
combined  ones.  The  united  anthers  burst  internally, 
by  which  means  their  pollen  is  communicated  to  the 
stigma ;  bnt  the  anthers  of  Kuhnia  opeii  at  the  extre-, 
mity,  and  resemble  the  corolla  of  an  Aristolochia*  All 
the  florets  are  superior,  but  this  holds  good  likewise 
in  Scahiosa.  Hence  it  appears  that  no  essential 
character  of  compound  flowers  is  to  be  detected, 
though  no  order  can  be  more  natural  than  that  be- 
fore us."  ' 

**  Tournefort  first  divided  the  compound  flowers 
into  three  sections,  according  to  the  shape  of  their 
partial  corollas.  These  are  either  ligulate  or  tu- 
bular. Such  as  consist  of  ligulate  florets  only,  are 
called  by  this  writer  semj/losculosi  ;  such  as  are  form- 
ed only  of  tubular  ones,  J^osctdosi  ;  while  those  which 
have  ligulate  florets  in  the  radius,  and  tubular  ones 
in  the  di^k,  are  denominated  radiatu  This  division 
seems  natural  enough,  and  yet  is  not  so.  For  it  re- 
fers both  the  discoid  and  capitate  compound  flowers 
of  Linnceus  to  the  Jloscuiosi,  which  nevertheless  are 
too  dissimilar  to  be  possibly  admitted  into*  the  same 
section.  The  discoidei  of  Linneus,  Ray's  aggregatif 
having  aggregate  florets,  seated  on  a  hemispherical 
receptacle,  are,  in  fact,  more  allied  to  the  radiaii ; 
while  the  capitati,  such  as  Thbtles,  are  widely  dif- 
ferent, so  as  necessarily  to  constitute  a  division  by 
themselves/' 

**  Vaillant  attempted  a  new  betam'cal  system  ;  but 
it  is  to  be  lamented  that  we  are  possessed  of  no  more 
of  his  laliours,  than  idiat 'concerns*  the  compound 
flowers.  In  this  perfinrmance,  published  in  the 
Memcin  qf  the  I^amiam  Aoademf  iat  the  yeacs 


I718»  1719n^  ITSOihehasdispkfedaiieztettm  Bbim. 
knowledge  of  species^  and  has  treated  the  sabject^^yv 
admirably*  As  the  Memoirg  of  ike  Academy  aie 
not  withie  the  reach  of  evety  body's  purse,  a  Genntti 
named  Von  Steinwdir  has  collected  the  anatmmcal, 
chemical  and  botaDi«:al  papers,  into  an  octavo  voiusw, 
published  in  1754  at  Bredaw.  In  this  Vafllant't 
treatises  are  preserved  entire,"  (but  in  the  German 
language.) 

*'  The  florets  of  compound  flowers  are  threefold 
with  respect  to  sex,  being  either  hermaphndiHt 
perfect,  having  the  organs  of  both  sexes;  feaialfl, 
destitute  of  anthers;  or  neuter,  deprived  of  both 
organs,  and  barren." 

*'  Tournefort,  Vaillant,  Ray,  and  almost  every 
botanist  who  has  treated  of  this  tribe,  divide  it  iato 
three  or  four  orders,  some  of  them  adding  the  ag- 
gregate flowers  to  tlie  compound  ones,  whence  arises 
the  fourth  order.  But  they  have  not  fixed  Ihnits  to 
their  orders,  such  being  scarcely  discoverable.  The 
temifiosculoa  and  capttaH^  for  instance,  though  ap- 
parently widely  difierenty  are  proved  neariy  akin  by 
Scolymus  and  EUpharUopus*  The  former  of  these 
has  all  the  habit  of  a  CardmUf  and  yet  all  its  florets 
are  ligulate;  the  latter  is  intermediate  between  the 
eemi/hsoulon  and  capUoHf  nor  are  we  certain  to 
which  of  these  divisions  it  belongs.  Ptrdkkmf  a 
new  genus,  oonnectB  Inuluf  which  is  radiated,  with 
the  semiflosculdtts  genus  HMrooMiit,  so  that  aceunte 
limits  are  hardly  to  be  drawn  between  them.  Most 
of  the  semifiosculosi  are  milky,  hut- LaptanaBoi 
Qichorium  want  this  quality." 

*^  Section  1.  SemifhscvUsi;  all  the  fler^  pa- 
late." 

^'  These  genera  are  distributed,*  fiist  by  thenr 
receptacle»  which  is  either  cha%,  ▼illous,  or  naked. 
In  the  next  place,  they  are  subdivided  by  the  down 
of  their  seeds,  pappus^  which  is  either  absent,  or 
bristle-shaped,  or  hairy,  or  feathery.  Thirdly,  a  pe- 
culiar distingiiishing  -charaoter  is  borrowed  from  the 
form  or  nature  of  their  calyx." 

"  The  quality  of  the  ^Irnnpo^at-  in  genersl  is  in- 
nocent ;  but  some  of  the  present  sectiosi  are  milky, 
which  secretion  proves,  by  experience,  somewhat  of 
a  poisonous  nature.  So  Laduca  vm»a,  in  a  wild 
state,  is  as  poisonous  as  opium ;  yet  by  culture  it  be* 
comes  esculent  and  culinary,  thougii  stdl  causing 
sleep  by  its  debilitating  power."  Linnaeus  surely 
could  not  mean  that  this  and  the  garden  lettuce  are 
one  species*  It  is  possible  his  hearers  mistook 
him. 

**  There  are  no  trees,  and  few  shrufae,  among  the 
jemifloscuhsi  ;  no  bulbs,  scarcely  a  tuberous  root,  ex- 
cept in  some  species  of  Uierackan*  Their  flowers 
are  mostly  yellow ;  sometimes  red  underneath,  as  in 
LeantodoHj  Hieracium and  CrepU;*  (very  rarelypink, 
jn  Geropt^n  and  CrepU) ;  **  sometimes  bloe,  in 
Cichorium  and  Catananche  ;  never  white.'' 

'<  Section  2.  Capitati;  all  the  florets  tubufau*,  9i* 
sembled  into  a  head,  in.  one  cooMnon  calyx." 

^^  All  these  are  prickly  or  spinous,  and  vulgarly 
cdM  Cardui,  Thistles.  If  however  they  were  all 
<ceSMidered  as  one  g^nusy  such  a  genus  woidd  prove 
too  ample ;  hence  it  is  best  to  sepnute  them  into 
ociworoly  thouffbtiheitask  Is  very  diflicrit.    CeniaurH 
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Botaqr.  Mftoffs  to  Aem;  though  ntomarily  w^Ameif  ia  the 
^sexual  wjatemf  to  the  order  Polyf(amid^fhutrmi9€tu 
Its  ealyx,  always  tumidy  and  omn  ^aous,  proves 
its  affinity.  The  nost  extensive  genera  of  this  sec- 
tion, CarduuSf  and  Serrattda^  are  the  most  difficult 
to  distinguish ;  hence  it  is  best  to  study  the  rest,  in 
the  first  placei  that  those  puzzUng*  ones  may  prove 
easier. 
,  ''  Vaillant  divided  this  capitate  tribe  by  thesphies 
of  their  calyx,  whether  simple,  spinous,  or  leafy. 
But  the  gradation  is  so  tmperoepttble,  that  no  ac- 
curate principles  of  discrimination  are  hence  to  be 
obtained.  No  plant  of  this  section  is  milky,  or 
poisonous,  or  arboreous.  Some  of  the  Serratukt  are 
shrubby ;  many  of  the  herbs  are  destitute  of  stems, 
as  in  CarUmay  AiracfyliSf  Onopordum,  CarduuSf  and 
CentattreaJ* 

**  Atradylis  has  a  radiant  flower,  and  the  florets 
of  the  radius  have  each  both  stamens  and  pistil,  a 
sditaty  instance  among  compound  flowers»  render* 
ing  the  genus  very  distinct.  The  elongated  and 
<»louFed  scales  of  the  calyx  in  Carlina  have  misled 
Toumefort  to  rank  it  among  radiant  flowers.'* 

^*  The  cajnUUi  have  a  character  peculiar  to  them^ 
telves,  in  the  dilatation,  or  inflation,  of  the  tube  of 
each  floret,  just  below  the  limb,  which  causes  their 
florets  to  project,  in  a  more  elongated  manner,  than 
in  the  discoideij  or  other  compound  flowers." 

«'  Section  dd.  DUooidei.  The  first  subdivision  of 
these,  volygatma  atnudig"  (conmsting  of  such  as 
have  all  the  florets  furnished  with  stamens  and  pis^ 
tils,  and  all  producing  seed,^  ''  are  distributed  ae- 
oosding  to  the  receptacle,  wnether  naked,  chafy  or 
hairy,  and  their  seed* down,  like  the  nemifiogculosi" 

**  The  second  subdivision,  polygamia  tuperflua, 
have  female  florets  in  the  circumference,  but  these 
are  tubular,  net  ligulate  or  radiant.  So  Uult  the 
flowers,  though  they  have  a  marginal  series  of  fe- 
male florets,  cannot  be  called  radiated."  We  have 
here  extracted  the  ideas  of 'Linnanis  from  his  re** 
marks  on  Artemuia^  which  seem  to  refer  to  the 
whole  of  this  subdivision,  and  are  certainly  correct, 
though  they  interfere  with  the  distribution  of  the 
brdei^  before  us  in  the  Genera  Plantarumj  and  seem 
to  have  been  unintelligible  to  the  editor  of  the  Pram 
lectiones  ;  see  his  note  in  p.  599  of  that  work. 

'*  Section  4th.  RadiaiiJ*  (Marginal  floret^  ra- 
diant.)  **  The  first  subdivision  is  polygamia  superfiuai* 
(ail  whose  florets  are  capable  of  producing  perfect 
seed,  though  the  marginal  radiant  ones  haveno  sta- 
mens.) 

These  are  distinguished  by  the  presence  or  ab- 
sence of  seed-down,  or  of  a  membranous  border  to 
the  seed,  and  by  the  nature  of  their  receptacle,  whe- 
ther naked  or  chafiy. 

The  second,  polifgamia  Jrustranea'  has  imperfect 
or  defective  female  or  neuter  florets  in  the  circum- 
ference, producing  no  seed.  These  in  Centaurea 
are  tubular,  and  neuter;  in  the  rest  ligulate,  fur- 
nished with  rudiments,  more  or  less  evident,  of  a 
pistU. 

The  third,  peilygttmut  necessarian  have  elective 
•seed;  beaving  femae  florets  in  the  circumference 
only. 


<<  Seotion'Sth.  McnogamiaJ'  (Such  as  have  but 
one  floret  in  each  partial  calyx*) 

Saripkinmj  Caiymiiumf  and  Mrumf^, 

"  None  of  tlie  Composiia  are  poisonoos,  except 
TageieSf  Doronkum^  and  Arnica  ;  the  latter  is  more 
so  than  Dor4mievm,  They  contain  much  of  a  bitter 
flavour;  hence  many  of  the  order  are  medicinal  and 
str^igthening.  -Some,  lesB  bitter,  as  Aretmm^  Cy- 
nara^  Carduuif  are  therefore  esculent.  Many  send* 
^fie§culoa  are  used  as  food,  though  furnished  with  a 
milky  juice,  which  in  them  is  not  poisonous,"  (see  a 
remark  under  Order  SOth.)  '^  except  Laduca  vtrosat 
whose  juice  as  above  mentioned*  has  the  quality 
of  opium,  and  X.  eativa  has  a  soporific  virtue.  Boil* 
ing  entirely  destroys  the  power  of  tliis,  as  well  as  of 
the  other  semiflosculosu** 

Order  50th.  AMXNTACEiK.  "  An  amentum^  cat- 
kin, is  a  species  of  calyx,  and  very  like  a  spike, 
consisting  of  a  common  receptacle,  drawn  out  like  a 
thread,  on  which  the  flowers  stand  in  alternate  or- 
der, subtended  by  scales  or  bracteas.  Such  a 
calyx  is  found  in  the  plants  of  this  order,  whence 
Liuneus  gave  it  the  above  name.'  They  are  all  ei- 
ther trees  or  shrubs,  with  alternate  leaves,  and  se^ 
parated  male  and  female  flowers,  being  either  mo- 
noecious or  dioecious.  Many  of  them  produce  but 
one  seed  from  each  flower ;  but  Salix  and  Popuitu 
bear  a  seed-vessel  of  two  valves,  with  many  seeds. 
The  styles  are  usually  two  or  three«  The  flowers 
come  before  the  leaves,  that  the  latter  may  not  hin- 
der the  access  o^  the  pollen  of  the  mi^  to  the  fe- 
male blossoms." 

'<  Monoecious  genera,  are  BehUa^  Carpinusn  Co^ 
rylusy  Qttercus,  JuglanSf  FaguSf  and  Piatanms*' 

"  Dioecious  ones  Pistaday  Mwicaf  P&pulu$  and 
Salixr 

Order  51st.  CoNrFxaiB.  **  These  are  generally 
evergreen  trees  of  cold  climates.  In  the  Uidies  al- 
most all  the  trees  are  evergreen,  tod  have  broad 
leaves ;  but  in  our  cold  regions  most  ttees  cast  their 
foliage  every  year ;  and  such  as  do  not,  bear  acerose, 
•that  is,  narrow  and  acute,  leaves.  If  they  were 
broader,  the  -snow  idiich  falls  during  winter  would 
collect  among  them,'  and  break  the  branches  by  its 
weight.  Their  great  slendemess  prevents  any  such 
eflect,  allowing  the  snow  to  pass  between  them. 
This  precaution  is  unnecessary  in  India,  where  snow 
is  unknown.  Nevertheless,  Liquidambar  is  to  be  re- 
ferred to  this  order,  though  it  bears  no  such  slender, 
but  rather  broad,  foliage ;  nor  is  it  a  native  of  a  cold 
coilntry." 

**  The  plants  of  the  present  order  are  denominated 
Conifera^  because  they  bcBOr  Strabilif  which  the  older 
botanists  called  Conif  Cones.  A  cone  and  a  catkin 
nre  closely  related  «to  each  other.  The  latter  bears 
several  imbricated  flowers  Idiout  a  common  recep- 
tacle or  axis.  Under  each  floWer  a  membranous 
scale  or  braotea  is  attached,  which  if  it  hardens  and 
becomes  woody,  the  catkin  bec^omes  a  cone.  Hence 
a  cone  ib  nothiug.  more  than  «  permaient  or  harden- 
ed catkin." 

-  **  All  the  Ccn^a  properly  bear  cones,  though 
in  some  instmees  their  fruit  eeenis  of  a  totally  diffei^ 
ent  nature.  For  instance  flie  fiuit  of  yjtmiperu  \M 
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Bou^.  all  the  appearance  of  a  berry,  and  is  uniyerBally  so 
"^■^^V"^^  called.  Yet  it  is  no  other  than  a  strMltu,  whose 
scales  are  replete  with  pulp,  and  do  not  split  asun- 
der ;  being  in  fact  six  fleshy  united  scales,  in  each 
of  which  is  concealed  a  solitary  seed*  Taxits  has  a 
berry,  which  b  merely  a  fleshy  receptacle,  dilated 
so  as  nearly  to  cover  the  seed,  so  that  the  apex  of 
the  latter  only  appears.  Liquidambar  has  a  singular 
kind  of  firuit,  which  nevertheless  is  a  stroidltUf  whose 
scales  are  combined,  each  of  them  containing  seve- 
ral seeds ;  whereas  in  other  instances  one  or  two 
seeds  only  belong  to  each  scale." 

**  Some  have  united  this  order  with  the  last,  but 
they  difter  essentially.  The  Conifera  have  not 
only  hardened  scales,  but  likewise  monadelphous 
stamens,  the  filaments  of  all  of  them  being  combined 
at  the  base/' 

**  The  fruit  in  this  whole  order,  Liquidamhar  ex- 
cepted; is  biennial.  It  is  produced  in  the  spring, 
remaining  in  an  unripe  state  through  the  summer, 
and  till  the  following  spring,  when  it  gradually  ripens, 
and  the  gaping  scales  allow  the  seeds  to  escape." 

Order  52d.  Coadunatje.  On  this  order  there  is 
no  observation  in  the  lectures.  lUidum  is  added  in 
manuscript  to  the  genera  in  Gen*  PL 

Order  fi3d.  ScABRioiB.  Here  also  the  lectures 
are  silent.  ForskcMea  and  Trupkis  are  added  in 
the  manuscript. 

Order  54th«  Mijscbllanka.  Here,  although  no 
temark  is  preserved  in  the  lectures,  great  corrections 
are  made  in  the  manuscript.  The  genera  in  the  se- 
cond section,  Poterium  and  Sanguisorbuy  are  referred 
to  the  35tb  order,  immediately  before  Agrimonia. 
Pistia  and  Lemna  constituting  the  3d  section,  are 
transferred  to  the .  15th  order.  The  six  genera 
which  compose  the  5th  section,  are  sent  to  the  4th 
section  of  the  HoUracea^  order  ISth.  Nymphaa  and 
Sarracenia^  the  only  plants  o£  the  6th  section,  are 
referred,  as  already  mentioned,  first  to  the  £7th  or- 
der»  but  finally,  not  without  a  doubt,  to  the  llth« 
See  the  observations  under  those  orders,  Cedrela 
and  Swietenia,  which  make  the  7th  section,  are  re- 
moved to  the  TrihilaUtf  order  2Sd.  Corrigiola, 
Limeum  and  Telephium,  the  9th  and  last  section,  are 
transferred  to  the  5th  section  of  the  12th  order, 
Holeraceie.  No  genera  therefore  remain  in  this  54th 
order,  but  JUs^daj  DalUcay  Cariaria,  and  Ernpe* 
hiinu 

Order  55th.  Filices. 

■  56th.  Mvsci. 

■  57th.  Alg£. 
58th.  Fungi. 

Nothing  occurs  here,  either  in  the  Prakctiones  or 
the  manuscript,  to  the  purpose  of  our  present  in- 
quiry, concerning  the  ideas  of  Linnaeus  on  natural 
classification.    These  orders  are  all  natural,  and  ac- 
knowledged as  such  by  all  svstematics.    His  parti- 
cular observations  on  each,  althouffh  in  many  points 
curious,  are  now  superseded  by  the  advanced  state 
of  botanical  knowledge  in  the  cryptogamic  depart- 
ment. 
KemwksoD     From  the  foregoing  copious  exposition  of  the  ge- 
the  fore-'      neral  principles,  and  many  of  the  particular  opinions, 
^22^/^^^  of  Tannspnis,  respecting  a  natural  classification  of 

^^        *  plants,  it  will  appear  bow  fisir  be  was  from  comder- 
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ing  his  performances,  in  this  Ibe,  as  complete.  Hii  KHaf. 
leading  ideas  may,  nevertheless,  be  traced,  and  thej^"^^^ 
will  often  be  found  to  throw  great  light  upon  the  sub- 
ject. It  must  be  remembered  that  be  never  thought  hit 
own,  or  any  other,  scheme  of  natural  dassificatioo, 
could  or  ought  to  interfere  with  his  artificial  system, 
nor  does  he  ever  advert  to  the  one,  in  treating  of  the 
other.  It  is  evident,  likewise,  that  he  studioiuly 
discouraged  any  attempt  at  an  uniform  defini- 
tion,  or  technical  discrimination,  of  his  seversl  on 
ders.  He  perceived  that  plants  wer^  not  yet  suffi- 
ciently known  to  render  such,  a  scheme  practicsble. 
Possibly  he  might  be  aware  that  the  accomplishment 
of  that  scheme  at  present  would  only  turn  his  natu- 
ral system  into  an  artificial  one. 

The  authors  of  most  plans  of  botanical  dasstfica^ 
tion  have,  on  the  other  hand,  seldom  considered  the 
questions  of  natural  and  artificial  arrangement,  ss 
opposed  to  each  other.  The  system  of  eveiy  such 
author  seems  to  have  appeared  to  himself  the  most 
consonant  to  nature,  as  well  as  the  most  convenient 
in  practice ;  yet  nothing  betrays  a  more  absolote  in- 
competency to  the  subject  than  such  an  idea,  where- 
ever  it  mdces  itself  manifest.  To  pretend  that  the 
elaborate  (peculations  of  a  proficient,  on  a  subject  of 
which  he  can  see  but  a  part,  and  on  which  his 
knowledge  must  necessarily  be  inferior  to  that  infi- 
nite wisdom  which  planned  and  perfected  the  whole, 
should  be  an  easy  and  certain  mode  of  initiation  for  s 
learner,  evinces  no  more  than  that  the  professor  wishes 
his  pupil  should  not  be  wiser  than  himself.  To  tesch 
composition  without  a  grammar,  or  philology  with- 
out an  alphabet,  would  be  equally  judicious.  PIsnts 
must  be  known  before  they  can  be  ccmipared,  and 
the  talent  of  discrimination  muat  precede  that  of 
combination.  Clearness  and  facility  must  smooth 
the  path  of  the  tyro ;  difficulties,  exceptkiDs,  and 
paradoxes  must  be  combated  and  unravelled  bj  an 
adept.  The  knowledge  of  natural  dassificatiott 
therefore,  being  the  summit  of  botanical  science, 
cannot  be  the  first  step  towards  the  acquirement  of 
that  science.  No  person  surely,  who  has  published 
a  natural  system,  without  knowing  nil  the  plants  in 
the  world,  will  suppose  that  he  has  removed  every 
present  obstacle,  much  less,  anticipated  every  future 
obscurity,  so  that  no  insuperable  difficulty  can  occur 
to  the  investigator  of  plants  by  such  a_  system. 
Neither  can  any  artificial  system  claim  such  perfec- 
tion. But  they  may  combine  their  powers,  and  co- 
operate In  instruction. .  The  one  may  trace  an  out* 
line  which  the  other  may  correct  and  fill  up.  The 
first  may  propose,  and  the  second  eluddate ;  the 
former  may  educate  and  improve  the  memory  sod 
observation,  for  the  use  of  the  latter.  When  they 
oppose  each  other,  their  several  defects  and  weakf 
nesses  appear;  by  mutual  assistance  they  stien^en 
themselves. 

Whether  -.the  leaders  of  natural  system  in  tfaeFrwidS^ 
French  school  o£  botany  have  thought  with  us  oatea*^ 
this  ^subject,  it  might  seem  invidious  to  inquire  too 
nicely.  It  were  too  much  to  expect  that  every  one 
of  their  pupils,  half  learned  and  half  experienced, 
however  commendable  their  seal  and  enthosisso^ 
should  have  done  so.  Nor  is  science  in  any  danger 
if  they  do  not.    They  must  improve  the  system  of 
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Koitny  JossieQi  belbre  they  eAn  overturn  that  of  Linnieas ; 
^■^^^"^  and  if  this  were  accomplished,  the  nomenclature  and 
definitions  of  the  learned  Swc^de  would  still  form  an 
impregnable  fortress,  before  which  they  must  perish, 
or  9eek  for  shelter  within.  This  dilemma  has  been, 
long  age,  but  too  clearly  perceived  by  the  rivals  of 
the  fame  of  Liunseus,  particularly  by  such  of  the 
^Rrench  school  as  have  been  actuated  by  a  truly  con- 
temptible national  partiality,  instead  of  a  disinterest- 
ed love  of  science  and  truth.  Hence  the  so  often 
repeated  exclamations  against  Lionieus,  as  a  mere 
nomenclator.  Of  his  didactic  precisimi,  and  philo- 
sophical principles  of  discrimination,  such  critics 
were  not  jealous,  for  they  could  not  estimate  the 
value  nor  the  consequences  of  these.  But  they  could 
all  ^6e\  that  the  nomenclature  of  Toumefort  was 
giving  way,  and  that  their  efforts  to  support  it  were 
vain.  The  writer  oi'  these  remarks  has  perceived 
traces  of  this  feeling  in  almost  every  publication  and 
conversation!  of  a  certain  description  of  botanists. 
He  has  likewise  perceived  that  it  would  gradually 
subside,  and  that  the  interests  of  science  were  secure. 
The  nomenclature  of  Linmeus  has  in  the  end  pre* 
vailed,  and  it  were  unjust  now,  to  the  greatest  bota- 
nists of  the  French  school,  to  deny  them  the  honour 
of  liberality  on  this  head. 

It  is  time  for  us  to  close  this  article,  with  a  view 
of  the  principles,  upon  which  the  eminent  system- 
atics,  to  whom  we  have  so  often  alluded,  have  plan- 
ned and  executed  their  schemes  of  botanical  classi- 
fication. 
Slernard  de     Here  the  learned  and  trulv  estimable  Bernard  de 
Jossten.       Jussieu,  the  contemporary  of  Linnaeus  in  the  earlier 
part  of  his  career,  first  claims  our  notice.     This 
great  practical  botanist,    too  diffident  of  his  own 
Jmowledge,  extensive  as  it  was,  to  be  over  anxious  to 
stand  forth  as  a  teacher,   did  not  promulgate  any 
scheme  of  natural  arrangement  till  the  year  1759, 
when  the  royal  botanic  garden  at  Trianon  was  sub- 
mitted to  his  direction.     His  system  was  published 
by  his  nephew  in  1789,  at  the  head  of  his  own 
work,  of  which  it  makes  the  basis.     It  appears  in 
the  form  of  a  simple  list  of  genera,  under  the  name 
of  each  order,  without  any  definition,  just  like  the 
Fragmetita  of  Linnaeus,  at  the  end  of  his  Genera 
Plantarum* 
Adanson.         In  1763  a  very  active  and  zealous  systematic,  M. 
Adanson,  made  himself  known  to  the  world,  by  the 
publication   of  his  Families  des  Plantes.     In  this 
learned  and  ingenious,  though  whimsical  and  pe- 
dantic, work,  the  great  task  of  defining  natural  or- 
ders by  technical  characters  is  first  attempted.     His 
affected  orthography   and   arbitrary  nomenclature 
render  it  scarcely  possible,  without  diseust,  to  trace 
his  ideas;  which  however,  when  developed,  prove 
less  original  than  they  at  first  appear.     His  work  is 
written  avowedly  to  supersede  the  labours  of  Linnaeus, 
against  whom,  afier  courting  his  correspondence,  he 
took  some  personal  displeasure;  and  yet  many  of 
bis  leading  characters  are  borrowed  from  the  sexual 
•ystem.    The  discriminative  marks  of  his  5tt  families 
mte  taken  from  the  following  sources— leaves,  sex  of 
file  flowers,  situation  of  the  flowers  with  respect  to 
the  germen,  form  and  situation  of  the  corolla,  sta^ 
asensy  germens;  and  seeds*    Every  fSGUoily  is  divided 


into  several  sections,  under  each  of  which  the  genera    Botsny. 
are  in  like  manner  synoptically  arrangedi  and  dis-  ^"^^V^^ 
criminated  by  their  leaves,  inflorescence,  calyx,  co- 
rolla, stamens,  pistil,  fruit,  and  seeds.     In  the  detail 
of  his  system,  Adanson  labours  to  overset  the  prin- 
ciple, so  much  insisted  on  by  Linnaeus  and  his  school, 
and  to  which  the  great  names  of  Conrad  Gesner, 
and  Caesaipinus  are  chiefly  indebted  for  their  botani- 
cal fame,  that  the  genera  of  plants  are  to  be  cha' 
racterized  by  the  parts  of  fructification  alone.    The 
experienced  botanist  knows  that  this  is  oflen  but  a 
dispute  of  words ;  Linnaeus  having,  in  arranging  the 
umbelliferous  plants,  resorted  to  the  inflorescencCf 
under  the  denomination  of  a  receptacle;   see  his 
45th  natural  order.     But  it  appears  to  us  that  the 
characters  deduced  from  thence  are  in  themselves 
faulty,  being  often  uncertain,  and  n6t  seldom  unna- 
tural ;  and  that  the  plants  in  question  may  be  better 
discriminated  by  their  flowers  and  seeds.     Adanson 
however  prefers  the  inflorescence,  even  in  the  Verti" 
cUlata  of  Linnaeus ;  for  no  reason,  tiiat  we  can  dis- 
cover, but  because  Linnaeus  has  so  much  better  de- 
fined the  genera  of  those  plants  by  the  calyx  and  co-^ 
roUa,     It  were   a  needless  and  ungrateful  task  to 
carp  at  the  mistakes  of  this  or  any  writer  on  natural 
classification,  with  regard  to  the  places  allotted  for 
difficult  genera,  because  the  human  intellect  must 
faulter  in  unravelling  the  intricate  mysteries  of  Na- 
ture.     But  surely,  when  Plantago  is  placed  with 
Buddlaa  in  one  section  of  the  Jasminect,  and  Dm- 
pensia  with  Callicarpa  in  another;  when  tlie  most 
natural  genus  of  Lavandula  is  divided  and  widely  se- 
parated ;  when  Cauyiha  is  ranged  with  Siaticey  Eri^ 
ocauhn,  and  the  Proteaceat  in  one  place ;  Geoffirtea 
with  Meliay  Rhus,  Sapindus  and  Ruta  in  another^ 
we  may  be  allowed  to  wonder,  and  to  doubt  whe- 
ther we  are  contemplating  a  natural  or  an  artifi- 
cial system.    It  does  not  appear  that  Adanson  made 
many  proselytes.    He  haunted  the  botanical  societiea 
of  Paris  in  our  time,  without  associating  with  any.; 
nor  was  his  extensive   knowledge  turned  to  much 
practical  account.     Linnaeus   has   made    but  one 
slight  remark,  that  we  can  find,  in^  his  own  copy  of 
the  Families  des  Plantes,  nor  could  he  study  deeply 
what  was,  undoubtedly,  very  difficult  for  him  to  read. 
He  certainly  never  noticed  Adanson's  attacks,  unless 
the  satyrical  sketch  of  the  Botanophilif  at  the  end  of 
his  Regnum  Vegetabile^  (see  the  beginning  of  Si/st* 
Veg.  ed.  14.)  be  partly  aimed  at  this  author.    To  ap- 
ply the  whole  of  it  to  him  would  be  uojusti  though 
much  is  very  characteristic 

The  study  of  Botany  had  never  been  entirely  ne-  Aeademy  of 
glected  in  France  since  the  days  of  Toumefort;  be-Scieiioes» 
cause  one  department  in  the  Academy  of  Sciences 
was  allotted  to  that  and  other  branches  of  Natural 
History,  and  the  seats  in  the  Academy  being  pen- 
sioned places  under  government,  there  was  some- 
thing to  be  got  by  an  apparent  attention  to  such 
pursuits.  Buflbn  and  his  pupils  engrossed  Zoology. 
Botany  was  allowed  to  exist,  so  far  as  not  to4nter- 
fere  with  his  honours ;  but  nothing  oi  foreign  origin, 
and  above  ali,  nothing  Linnsean,  dared  to  lifl  up  its 
head.  Something  of  true  science,  and  practical 
knowledge,  did  nevertheless  imperceptibly  work  its 
way.    I^  Monnier^  and  the  Marechal  de  Noaiiles» 
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BoUi^.  corrMpoaded,  as  we  lui?e  alroady  said,  with  lioMeus, 
and  acquired  plants  from  England,  of  which  they 
dared  to  speak,  and  to  write,  by  his  names.  A  most 
^ble  and  scientific  botanist  and  cultivator,  Thouin, 
was  established  in  the  Jardin  du  Roi,  who  studied  tlie 
Linnsean  system,  and  even  ventured,  though  secret- 
ly, to  communicate  new  plants  to  the  younger  Lin- 
nSBUs  when  at  Parfs.  Cels,  an  excellent  horticul- 
turist)  was  unshackled  by  academic  trammels.  L'He* 
ritier,  Broussonet,  and  ^others  came  forward.  An 
orij^inal  letter  of  Rousseau,  the  idol  of  the  day,  in 
which  he  paid  the  most  flattering  homage  to  Botany 
and  to  linnsus,  was  published  in  the  Journal  de 
Paris,  and  had  a  wonderful  effect  on  the  public 
mind,  and  on  the  conversation  of  literary  circles. 
In  shor^  ^  I^innssan  party  had  been,  for  some 
time,  gaining  ground  ;  and  every  thing  was  done  by 
party  at  Paris.  The  old  French  school  was  roused 
Antoine  de  from  its.  slumbers.  Of  the  family  of  the  Jussieua 
one  individual  remained,  who,  though  he  venerated 
the  names  and  the  pursuits  of  his  uncles,  had  never 
devoted  himself  to  their  studies  any  further  than  to 
sit  in  their  professorial  chair,  lie  possessed  however 
an  inherent  taste  for  Botany ;  he  had  leisure,  opu- 
lence, and  eminent  talents  ;  and  though  his  religious 
principles,  and  his  rather  strict  devotional  habits, 
might  interfere,  which  they  still  do,  with  his  credit 
in  certain  philosophical  circles,  and  his  predilection 
for  animal  magnetism  might  exclude  him  from  the 
Royal  Society  of  Londor)»  yet  he  has  risen  above 
all  such  obstacles^  to  the  summit  of  botanical  fame 
and  authority  in  hia  own  country ; ,  and  his  name 
stands  conspicuous,  as  the  leading  teacher  of  a  na- 
tural classification  of  plants.  The  most  indefatiga- 
hile  study  for  about  ^ve.  years,  and  the  constant  as* 
aistanqe  and  encouragement  of  numerous  pupils  and 
correspondents,  enabled  Professor  Antoine  Laurent 
de  Jussieu  to  publish,  in  1789>  his  Genera  Plantarum 
jecm^mn  or4ine$  naturales  dUfonta*  This  octavo 
volume  was  received  by  acclamation  throughout  Eu- 
rope, and  hailed  as  the  most  learoed  botanical  work 
4hat  had  appeared  since,  the  Species  .Pkntarum  of  Lin- 

l)8&US. 

Before  we  enter  into  systematic  details,  we  must 
jremark,  that  the  author  of  the  work  before  us  has 
judiciously,  availed  himself  sof  the  mode  of  defining 
genera,^by  short  esscniial  characters,  as*  introduced 
>y  Linnaeus  in  the  lOlh  editiim  of  iii&.S^s$ema  JVa- 
icrr^p,  and  since  adopted  by  Murray,  Wuiuenuw,  and 
Ae/gen,erality  of  botanists,  instead  of  the  full  or  na- 
tvreUf  characters,  of  the  Linnaean  Genera  Plantarum. 
The^  short  characters  howtver  are  not  servilely  co- 
pied by  Jussieu,  hut  wherever  he  had  materials  tliey 
are  revised  and  studied,  so  as  to  acquire  all  the  me- 
rit of  originality.  Secondary  characters  and  re- 
marks aie  subjoined,. in  a  diflerent  type,  illustrative 
of  the  habit,  history,  or  affinities^  of  the  several  ge« 
Qera.  Iq  his  nomenclature  Jussieu  almost  entirely 
follows  LinnsBMs,  retaining  only  here  and  there  a 
liame«fOf  Tournefort's  in  preference,  and  swerving 
(roB)  classical,  taste  and  correctness  piiuopally  with 
ifgard  to.  the  jiew  genera  of  Aublet,  w  h<'se  iniolera* 
Uy  barbarous  naneft  are  nearly  all  preserved.  But 
a  note  in.  the  preface,  p.  !24»  informs  us^  that  this 
^option  ia  only  tanpoxaiyi  till  the  seiii;ra,thfiinselvea 


shall  be  perfecdyasoertaiued  and  defined.  -  Where  Bobaj. 
Jussieu  differs  from  Linnaeus,  in  certain  generic  ap-^^vV 
pellations,  it  is  principally  because  the  latter  tails  in 
respect  for  his  own  laws  ;  as  in  the  use  of  adjectives, 
like  GlarioMy  MirabilUj  ImpcUiats.     The  iaordioate 
abuse  of  generic   names  in  honour  of  botanists,  of 
which  Linnaeus  is,  too  justly,  charged  with  setting 
the  example,  meets  with  due  reprobation  from  the 
French  teacher;  but  be  has  not  as  yet  stemiaed  the 
muddy  torrent,  nor  prevented  a  great  additiooal  ac- 
cumulation of  subsequent  impurities.    HiscommeQ- 
dation  of  Linnaeus,  as  the  author  of  a  new  and  com* 
modious  system  of  specific  nomenclalure,  as  well  as 
of  technical   definition,  on  the  best  principles,  is  li. 
heral,   manly  and  just,   no  less  honourable  to  the 
writer,  than  to  the  illustrious  subject  oi  his  remarks. 
The  whole  preface  o4  Jussieu  is  a  concise  and  learn- 
ed review  of  the  phy biology  and  distinctions  of  plants, 
more  particularly  e\pUiiiing  the  progress  of  the  au- 
thor's ideas  aixi  principles  of  botanical  classification. 
The  main  end  of  the  whole  book,  besides  defining  the 
characters  of  all  known  geueni,  is  to  dispose  them  in 
a  natural  series,  in  various  classes  and  orders,  whose 
techiucal  distincttons-  are  throughout  attempted  to  be 
fixed  and  contrasted.     With  this  view,  copious  expla- 
nations and  commentaries  accompany  each  other.  We 
learn  more  fi'om  the  doubts  of  Jussieu,  than  from  the 
assertions  of  Adanson.     '1  he  latter  has  presented  as 
with  a  finished  system,  where  every  geous  is  referred, 
at  all  hazard^  to  some  place  or  other.    Jussieu,  on 
the  contrary,  has  not  only  a  large  assemblage  of 
Piani^  iticerta  iedU^  at  the  conclusion  of  his  system, 
like  Linnaeus ;  but  at  the  end  of  most  of  his  indivi* 
dua|  orders  we  find   some  genera   clawed  as  akia 
thereto,  without  answering  precisely  to  the  cbar8Cter« 
or  ifiea,  of  each.     This  circumstance,  though  highly 
creditable  to  the  candour  and   good  sense  of  the 
author,  greatly  interferes  with  the  practical  use  of 
his   book,  except  for  the  learned.      His   judicious 
doubts,  critical  remarks,  and  especially  the  laxity, 
and  consequent  feebleness,  of  hb  definitions,  though 
eminently  instructive  to  those  who  want  to  define,  os 
to  class,  a  new,  or  obscure  genus,  could  (Mily  be- 
wilder a  learner  of  practical  botany*     A  person  jqust 
already  be  deeply  versed  in  plants,  before  he  could, 
by  the   work  of  Jussieu*  or  by  any  book,  that  we 
have  seen,  classed  according  to  his  aaethod,  refer  any 
genus   to  its  proper  place,  or  detect  any  one  that 
may  be  there  described.     Nor  does  the  difficulty  to 
which  we  allude  consist  so  much  in  the  intricacy  of 
the  sul^ect,  as  in  the  uncertainty,  hesitation^  and  in* 
sufficiency  of  the  guide  ;  because  that  guide,  learned 
as  he  is,  choosen  to  conduct  us  by  a  path,  to  which 
neither  he  nor  any  other  mortal  has  a  perfect  clue, 
liib  index  iniieed  must  be  the  resource  of  a  young 
botanist ;  who,  if  he  knows  a  A^aa,  a  CoffvaAw/ttf»  or 
an  £rfc<i,  may,  by  finding  their  places  and  their  cha* 
ractei-s,  trace  out  the  allies  of  each*  and  proeeed  step 
by  step  to  acquire  more  comprahefi»ve  ideas.  >  The 
analytical  mode  of  inquiry,  which  serves  us  in  the 
artificial  system  of  Linnaa»9»  is  here  ofiio  avail  but  ta 
an  adept.     This  will  abundantly  appear  as  we  trace 
the  leading  principles  of  this  iosbhrated  tueAod,  of 
which  va  shall    aow  attempt  .a  tonciie   ^spori* 
tioB« 
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CoMUto  of  fifteen  clasMs,  which  are  oomposedt  all 
together,  of  one  hundred  orders.  The  diaracters  of 
the  claisea  depend  first  on  the  number  of  cotyledons ; 
next  the  nomber  of  petals,  and  the  situation^  or 
place  of  insertion,  of  the  stamens  and  corolla. 

The  author  uses  the  term  stamina  hypogyna  for 
such  stamftns  as  are  inserted  into  the  receptacle,  or 
below  the  gemen>  which  therefore  we  shall  call  m- 
firior  stamens ;  stamina  perigyna,  (around  tlie  ger« 
men),  are  inserted  into  either  the  corolla  or  calyx, 
the  genaen  being  superior ;  these  we  must  denomt. 
UBteperigyMms  ;  stamina  epigynaf  superior  ttamenst 
are  insertM  above  the  germen,  which  latter  is  there- 
fore, in  Linnsean  language,  inferior.  The  same  terns 
apply  to  the  corolla,  wfaidi  when  inserted  into  the 
calyx  is  denominated  perigytmus.  The  following 
table  will  ahow  the  characters  of  Jussieu's  Classes : 

Cotyledons  none. 
CkuslsU 

Cotyledon  one. 

Class  2d.  Stamens  inferior. 
5d.  Stamens  perigynous* 
4th.  Stamens  superior. 

Cotyledons  two,  (or  more). 

Class  5th.  Petals  none.  Stamens  superior* 

Stamens  perigynous. 


6th. 
7th. 


Stamens  mferior. 


8th.  Corolla  of  one  petal,  inferior, 
gth.       ■  '■   ■    ■        ,  perigynous. 

10th.     ,  supenor.  Anthers 


combined. 


>.  Anthers 


11th.    ■  , 

distinct. 
ISth.  Corolla  of  several  petals.    Stamens 

superior. 
IStlK      "'     '  ■  ■  *    Stamens 


14th. 


inferior. 


Stamens 


perigynous. 
1 5th.  Stamens  and  pistils  in  separate  flowers. 

In  the  first  place,  it  is  evident  that  the  great 
hinge,  on  which  this  system  turns,  is  the  number  of 
the  rotyledonSr  The  importance  of  this  character 
has,  from  the  time  of  Cssalpinus  and  Jungius,  been 
much  insisted  on.  Linnaeus,  in  his  PreeUctioneSy 
p.  329,  declares  his  opinion,  that  '^  the  monocotyledo- 
nous  and  dicotyledonous  plants  are  totally  difierent 
in  nature,  and  cannot  be  combined ;"  and  that  **  if 
this  distinction  falls  to  the  ground,  there  will  never 
be  any  certainty.  Not  that  characters  should  be 
taken  from  hence,  but  sections  when  formed  should 
be  confirmed  by  the  cotyledons.''  So  jealous  was  this 
great  man  of  any  definition  of  his  natural  orders ! 
He  subjoins  an  exception  to  the  above  rule,  in 
Cuscuia  and  Cactus,  which  having  no  leaves,  he 
supposes  have  no  occasion  for  cotyledons.  Linnaeus 
proceeds  to  observe  that  «<  the  germination  of 
parasitica]  plants  requires  investigation,  but  that 
he  should  greatly  wonder  if  they  have  any  coty* 

VOC.  II.  PART  TI. 


ledons*"  We  have  already,  under  the  1 1th  of  his  Boianr* 
liatural  orders,  pointed  out  other  exceptions,  made 
by  himself,  to  the  rule  just  mentioned ;  but  in  these 
he  was  partly,  as  we  have  shown,  mistaken ;  and  had 
he  been  explicit  about  the  Sarmentacea^  he  probably 
would  have  proved  himself  in  an  error  likewise  with 
respect  to  them.  So  Adanson  asserts  the  Juncus 
to  have  two  cotyledons,  though  the  rest  of  its  natu- 
ral order  have  only  one.  But  Giertner  has  *demon« 
strated  this  genus  to  be  monocotyledonous.  *  Adan« 
SOQ  mentions  Orobajtche  and  Cuscuta  as  monocotyle- 
donous, which  answers  to  the  opinion  of  Liunfieus, 
but  we  know  not  how  far  this  is  just. 

It  appears  that  the  line  is  distinctly  drawn  by  na- 
ture between  plants  with  a  simple  or  no  cotyledon, 
and  others  with  two,  or  more,  and  that,  so  far,  the 
principle  of  Jussieu's  classification  is  correct.  Wbe« 
ther  all  the  genera  that  he  has  considered  as  mono- 
cotyledonous be  truly  so,  is  another  question,  which 
does  not  at  all  invalidate  the  distinction.  Some  have 
not  been  examined,  and  seem  principally  to  be  re» 
ferred  to  that  tribe,  because,  like  others  that  indubi« 
tably  belong  to  it,  they  are  aquatics ;  or,  at  least,  be- 
cause of  th6  apparent  simplicity  of  their  general 
•tmctur^.  Doubts  are  expressed  on  this  subject  by 
Jussieu  himself  respecting  Valisneria,  Cyamus  (hw 
Ndumbium)y  Trapa,  Proterpinaca,  and  Ptstia.  Some 
other  genera,  ranked  as  acotyledonous,  are  involved 
in  similar  uncertainty. 

Bui  with  regard  to  the  bulk  of  the  Acetyledones^ 
composing  the  first  of  Jussica*s  classes,  there  seems  to 
us  much  greater  diflieulty.     Of  bis  first  three  orders, 
-^^/^y  '^^g^  *^n<l  Hepaitceet  nothing  mdeed  is  correct, 
ly  known,  except  perhaps  what  Hedwig  has  published 
concerning  Marckantia  and  Jnikoceros^  and  that  is 
hardly  sufficient  for  our  purpose.     With  the  fourth  oiw 
der,  Muscif  this  great  cryptogamist  has  made  us  so  well 
acquainted,  that  they  prove  to  be  any  thing  else  than 
acotyledonous,  or  monocotyledonous ;  at  least  if  his 
idea  of  the  parte  be  right.    The  parts  which  he  takes 
for  cotyledons  are  peculiarly  nuroeroos  and  complicati/ 
ed ;  but  we  are  ready  to  allow  with  Mr  Brown,  at  tlie 
conclusion  of  the  preface  to  his  Prodromus  Floret 
Nova  HoUandiee,  that  these  organs  are  of  a  most  un* 
certain  nature,  rather  subsequent  to  germination  than 
its  first  beginning,  like  what  has  been  judged  the  coty- 
ledon of  Jussieu's  Sth  order,  the  FiHces,     Yet  hence 
a  new  difficulty  arises.     The  parts  in  question  so 
complex  in  Muscif  are  «imple  in  FiHces^  insomuch  tiwt 
no  analogy  between  these  orders,  otherwise  so  nearly^ 
akin,  is  to  be  traced  in  those  parrs.    On  the  other 
hand,  it  cannot  be  concealed  that  the  plants  termed 
monocotyledones  have  no  cotyledon  at  all  analogous  to 
those  of  the  dicoiyiedones ;  what  Jussieu  and  others 
call  such,  being  the  aUmmen  of  the  seed,  absorbed  in 
the  first  stage  of  vegetation.    The  minute  plants  as* 
sumed  to  be  acotyledonous,  must  be  presumed  to  bo 
furnished  with  something  analogous,  or  we  cannot 
conceive  how  vegetation  can  take  place.     By  all  these 
observations  we  mean  only  to  show,  th^  the  primary 
divisions  of  Jussieu's  system,  are  at  least  totally  insuf- 
ficient to  answer  that  practical  purpose,  which  a  stu- 
dent has  a  right  to  expect  from  any  methodical  ar- 
rangement.   If  the  learned  be  still  uncertain,  whether 
the  distinctionSi  oo  which  such  divisions  are  founded 
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Botany,    do,  in  a  great  number  of  coses,  really  oxist,  how  can 

'  a  beginner  regulate  his  first  inquiries  thereby  f  We  are 
not  the  less  ready  to  confess,  that  the  difficulty  in 
question  Is  rather  a  philosophical  speculatiou,  than  of 
any  great  practical  importance.  It  gives  a  venerable 
air  of  mystery,  which  may  procure  respect  for  other 
parts  of  a  system,  that  are  more  intelligible  and  more 
useful,  though  not  free  from  exception.  We  allude 
to  the  next  subdivision  of  the  method  of  the  great 
French  teacher,  founded  on  the  petals.  This  should 
seem  to  be  obvious  and  certain,  but  we  soon  find  our- 

'  selves  bewildered  in  an  old  labyrinth  of  dispute,  con- 
cerning the  difference  between  a  co/yx  and  a  cofoHa** 
We  arc  obliged  to  submit' to  a  sweeping  decision, 
which  allows  no  cwoUa  to  monocotyledonous  plants  ; 
a  decision  which  we  cannot  safely  combat,  because  of 
the  difficulty  of  deciding  what  are  such,  but  which 
shocks  our  senses  and  our  judgment^  and  seems  refut- 
ed  in  many  instances  by  Nature  herself,  as  decidedly 
as  any  of  her  laws  can  be  established.  Nor  do  we 
get  clear  of  this  perplexity  among  the  declared  dico- 
tyledonous tribes,  where  the  evident  corolla  of  the 
Marvel  of  Peni  is  assumed  to  be  an  inner  calyx,  there 
being  a-  real  perianth  besides,  subsequently  indeed 
called  an  involucrum.  Yet  we  are  at  a  loss  to  discern 
wby  the  terminology  here  used,  should  have  been  dif- 
ferent fn)m  that  applied  to  the  next  order,  Plumha* 
gine8»  We  are  ready,  most  unreservedly,  to  admit 
the  great  difficulty  of  decision  in  these  cases,  as 
well  as  in  others,  occurring  in  Jussieu's  5ih,  6th, 
and  7th  classes ;  but  that  very  difficulty  evinces  the 
precariousnesr  of  making  any  thing  connected  with 
this  most  disputable  of  all  questions,  a  primary  guide 
ill  a  system  of  methodical  arrangement.  When  we 
proceed  a  step  further,  and  come  to  the  insertion  of 
the  stamens,  the  convenience  and  clearness  of  the 
system  indeed  improve  upon  our  view ;  but  we  must 
not  hope  to  escape  exceptions  or  inaccuracies,  the 
connection  of  the JUamenti  with  the  eoroUa  being,  by 
no  means,  uniform  or  constant,  in  the  ordem  so  cha* 
racterized,  nor  even  in  all  the  species  of  particular 
genera,  classed  upon  that  principle.  Sip  likewise  the 
insertion  of  the  stamens  into  the  cafyx  is  attended 
with  such  inveterate  difficulties,  that  one  of  the  warm- 

"Yst  promulgators  and  defenders  of  Jussieu's  system, 
Mr  Salisbury,  has  thought  it  easier  to  deny  the  exist, 
ence  of  any  such  insertion,  than  to  m»ke  it  sub- 
servient to  practical  use.  We  are  indeed  satisfied 
that  the  characters' throughout  Xhe  celebrated  method 
of  classification  now  under  our  contemplation,  are  at- 
tended with  as  much  difficulty  and  exception  as 
those  of  any  other  system, -and  we  cannot  but  agree 
witli  Mk'  Roscoe,  Trans,  of  the  Linn,  Soc.  Vol.  XI. 
65,  that  it  forms  several  as  unnatural  ai^iemblages 
as  even  the  professedly  artificial  system  of  Linnaeus. 
With  rf^gard  to  practical  facility,  no  person  of  judg- 
ment has  ever  attempted  to  invalidate  the  superiority 
of  the  latter. 

Having  fulfilled  the  invidious  task,  which  truth  has 

'  required  of  us,  let  us  turn  .to  the  more  pleasing  one 
»f  pointing  out  some  of  the  great  practical  advantages 
of  the  labours*  of  Jus^eu.  We  do  this  with  the  more 
readiness,  because  we  conceive  that  his  real  merits 
arc  better  understood  in  England  thaii  any  where  else. 
Tke  writer  of  this  cannot  disclaim  tift  honour  of  being 


the  first  who  announced  to  his  countrymen  the  per-  Boin;. 
formance  of  his  illustrious  friend  and  correspondent,  ^^'^V^ 
as  one  of  the  roost  learned  books  ever  published.  He 
humbly  conceives  that  few  persons,  in  any  country, 
have  studied  the  work  more,  or  applied  it  so  much  to 
practice.  If  he  has  been  fortunate  in  establishing 
genera,  which  have  not  been  controverted,  be  allows 
his  obligations  to  Jussieu,  as  much  as  to  Liniiseus. 
The  treasures  of  neither  lie  on  the  surface,  nc»r  are 
they  to  be  appreciated  by  a  soperficial  observer.  The 
foolish  contentions  of  party  can  neither  exalt  nor  in- 
validate the  reputation  of  such  men ;  nor  is  it  the 
counting  of  stamens  and  pistils,  nor  the  enunciation  of 
the  names  of  natural  orders,  implying  ideas  which  do 
not  always  exist  in  the  mind  of  the  speaker,  that  can 
entitle  a  pedant  or  coxcomb  to  rank  as  the  pupil  of 
either. 

We  confess  ourselves  somewhat  partial  (o  the  Lin- 
nsean  notion,  of  conceiving  the  idea  of  a  natural  order 
in  the  mind,  rather  than  to  the  Jussleuan  atteinpt  at 
very  precise  technical  limitation  of  its  characters. 
If  we  contemplate  the  generality  of  Jussieu's  orders  in 
this  light,  we  shall  be  struck  with  Jiis  profound  talents 
for  combination,  as  well  as  discrimination ;  and  as  we 
peruse  his  critical  remarks,  subjoined  to  several  of 
these  orders,  we  shall  profit  more  by  his  queries  and 
difficulties,  than  bj*  those  definitions,  at  the  head  of 
each  order,  which  are,  too  often,  so  clogged  with  ex- 
ceptions, as  to  bewilder  rather  than  instruct  a  student, 
however  intelligible  they  may  be  to  an  adept. 

The  uninformed  reader  may,  possibly,  be  surprised  ConpuMi 
to  see  how  great  a  conformity  there  b  between  most^'^^* 
of  the  Natural  Orders  of  Linnaeus  and  those  of  Jus- J"*.**^     . 
sieu.     This  will  appear  by  a  cursoiy  view  of  the  lat^  """" 
ter,  which,  after  the  detail  we  have  given  of  the  for- 
mer, will  more  elucidate  the  subject  than  any  other 
explanation  that  our  limits  will  allow.    We  shall  take 
the  orders  of  Jussieu  in  their  regular  series. 
Class  1. 

The  first  five  orders.  Fungi,  Alga^  Hepatica^Muscs, 
and  J^iliceSf  are  the  same  in  both  systems,  except  that 
Dnnsus  does  not  separate  tlie  Hepatica  from  A^se^ 

6.  Naiades  are  analogous  to  the  InundtUttf  ord.  15, 
of  Linnasus. 
Class  2. 

7«  Aroidea  answer  to  the  IJnnaean  Piperita^  ord.  S, 
though  Piper  itself  is  removed  far  away,  to  the  Vr- 
tica. 

8.  Typh4B  consist  of  Typha  and  Sparganium^  two 
genera  first  referred  by  Linnaeus  to  Calawaria,  then 
to  Piperitce. 

9.  Cyperoidew  are  the  Linnaeau  Calamaria,  ord.  3* 

10.  Graminea  are  the  Granuna^  ord.  4.  grasses,  an 
order  about  which  there  cannot  be  two  opinions,  nor 
do  these  authors  differ,  except  in  the  denomination  of 
the  integuments  of  the  flower;  Jussieu  culling  the 
calyx  a  gluma^  and  the  corolla  a  calyx*  This  altera^ 
tion  is  made,  chiefly  that  he  might  not  allow  a  po« 
roUa  to  monocotyledonous  plants. 
Class  S. 

IL  PalnuSy  palms,  necessarily  tb«  same  in  both 
systems. 

12.  Asparagi  answer  to  the  bulk  of  the  Sarmen* 
taceitf  ord.  11, 

13f  Jund  agree  less  exactly  with  Tripetahidea, 
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Botany,  ord.  5,  both  being  liable  to  exceptions,  and  having 
undergone  subtequent  corrections  by  their  respective 
authors. 

14.  Lilia  consist  of  the  latter  portion  of  Linnaeus's 
CoronartiTf  ord.  I0»  with  the  beginning  of  his  next 
onler  Sarmeniacea. 

15.  Bromelue  embrace  some  others  of  the  Caro* 
naria^  about  which  Unnaeus  had  his  doubts  to  the 
last,  nor  is  Jussieu  satisfied  with  this  order. 

16.  Asphodeli  are  likewise  chiefly  CoronarUe,  ex* 
cept  Allium. 

17*  Narcissi  arc  Linmean  Spathaceitf  ord.  9*  ^c 
say  nothin^oC  anomalous  or  doubtful  genera,  subjoined 
to  this  or  any  other  order,  and  which  are  sometimes 
numerous,  not  unfrequently  paradoxical*  In  the  pre- 
sent instance  they  are  Hypoxis^  Pontederioy  Po/i- 
arUhes,  Alstroemeria,  and  Tacca,  concerning  which, 
the  intelligent  reader  will  readily  concur  with  the 
learned  author,  that  they  are  **  genera  Narcissis  non 
mnnini  affinia" 

18.  Irtdes — Linnaean  Ensaia^  ord,  6. 
Class  4. 

19.  Musie — consist  of  Musa^  very  mistakenly  re- 
ferred b^  Linnaeus  to  his  Scitaminea  ;  with  Heliconia 
and  Ravenala^  Schreber*s  Urania^  both  nearly  akin 
to  Musa. 

20.  Carina  are  the  Scitaminea  of  Linnaeus,  ord.  8. 

21.  Orchidea  are  his  Orchidea^  ord.  7« 

22.  hydrocharides  arc  an  assemblage  of  water 
plants,  having  little  else  in  common.  Valisneriay 
Hydrocharis^  and  SiraiioieSy  make  a  sort  of  appendix 
to  the  Linnaean  Palmte,  For  Nymphaa  and  Neluni' 
iium  (now  called  Cyamus),  see  our  remarks  on  the 
I  tth,  54th,  and  27th,  of  the  Linnasan  orders.  Trapa, 
Proserpinaca  and  Pistia  close  the  list.  Linnaeus  has 
the  two  last  in  his  Inundatce^  ord.  1 5. 
Class  5. 

23.  Aristolochia  compose  the  end  of  the  Linnsan 
SarmentacecB^  but  were  afterwards  removed  to  the 
Rhoeadea^  ord.  27*  They  are  surely  best  by  them- 
selves, and  constitute  a  very  natural  order,  not  de« 
tected  byXinnasus. 
Class  6. 

24.  EkBagniQoii%\%i  of  Linnaean  Caljfcifiora;  ord.  l5, , 
with  various  genera  besides,  referred  to  almost  as  many 
different  orders  by  Linnaeus,  so  that  here  the  two  sys* 
terns  exhibit  but  little  analogy^  nor  is  this  one.  of  Jus- 
sieii's  best  orders. 

25.  Thymelaa,  Veprectda  of  LinnaeuSi  ord.  31,  (the 
Daphne  tribe,)  are  very  clearly  defined. 

26.  Protea^  an  order  scarcely  known  to  Linnaeus, 
though  an  extremely  natural  one.  It  makes  a  part  of 
his  Aggregate,,  ord.  48,  in  the  establishing  of  which, 
a  sort  of  artificial  character,  expressed  in  the  name, 
has  led  him  into  unnatural  combinations ;  a  fault  which 
Linnaeus,  more  than  any  other  writer  in  this  depart- 
ment, has  generally  avoided. 

27*  Lauriy  a  very  good  order,  not  perceived  by 
Linnaeus.  We  cannot  say  much  for  the  genera  of 
MtfriHica  and  HemafuUa  annexed  to  it. 

28.  Polygonea  make  a  part  of  the  Linnaean  Mo^ 
leracea,  ord.  12. 

29.  Airiplices,  another  portion  of  the  same 
Class  7* 

30.  AmaranAiy  thesei  orlglnaOy  a  part  of  the  Mis* 


edUmea,  ord*  54,  were  also  referred  subsequently  to  BoHii^.  ^ 
the  Hcleracem.  They  are  supposed  to  differ  from  -  -  - 
Juasieu's  two  preceding  orders,  in  having  the  stamens 
inserted  into  the  receptacle,  not  into,  the  calyx,  henco 
forming  a  separate  class.  But  there  is  no  instance 
perhaps  in  which  his  system  proves  more  artificial, 
and  at  the  same  time  more  uncertain  in  character. 
Mr  Brown  has  anticipated  the  latter  part  of  our  re- 
mark in  his  Pro</romtM,  413,  nor  could  it  fail  to  strike 
any  one  who  ever  considered  the  subject 

^Linnaeus  has  no  order -analo-' 
31.  Planiagines*  Igous  to  these.  Yet  he  has  left 
32-  Nuctagines,    <  manuscript  indications  of  his 

33.  Plumbagines.  §  perceiving  the  affinity  of  some 

'  of  the  genera. 
Class  8. 

34.  Lysimachia  embrace  many  of  the  Rotacest, 
ord.  20,  and  Preciigy  ord.  21.  Globularia,  Tozzia, 
SamoluSf  Utricularia^  Pinguiada,  and  Menyanthes, 
subioined  as  allies,  not  indeed  witliout  many  doubts; 
appear  to  us  greatly  misplaced.  The  first  of  these 
is  allowed  to  indicate  an  order  not  yet  defined. 

35.  PediculareSf  an  important  order,  which  Jussieu 
has  well  selected  out  of  the  Linnxan  Personat€e\ 
ord.  40 ;  though  we  are  somewhat  startled  at  fipding 
Polygala  at  the  head  of  the  list,  which  Linnsus,  not 
more  happily  perhaps,  rangis  with  his  Lomentaceat 
ord.  33. 

3().  Acanthi  are  a  few  more  of  the  Personata. 
37-  Jasminea  are  precisely  the  Linnaean  Sepiaria, 
ord.  44. 

38.  Viiices  consist  of  more  Personata^  separated 
with  judgment  from  the  rest ;  LinnaeUs  having,  \n  the 
contemplation  of  his  40th  order,  been  again  seduced 
by  artificial  principles,  and  by  the  usage  perhaps  of 
considering  his  Dtdynamia  Angiaspermia  as  of  itself 
a  natural  order. 

39.  Labiat€B  are  precisely  the  VertidUaiay  ord.  42, 
of  Linnaeus,  a  tribe  about  which  no  two  systematica 
could  differ,  and  which  it  is  one  of  the.  greatest  evils 
of  the  artificial  sexual  system  to  be  obliged  to  dis. 
join. 

40.  Scrophtdaria  are  more  of  the  Personata^  rang-  ' 
ed  here,  after  the  LaUata^  on  account  of  the  close  af- 
finity of  several  of  them  to  the  next  order.  But  it 
must  be  confessed  that  the  Labiatte  thus  come  awk- 
wardly between  what  are  strictly  akin,  and  that  this 
intrusion  is  a  great  flaw  in  the  natural  character  of  the 
system  ;  insomuch  that  we  should  gladly  remove  them 
to  another  place,  between  the  Sdanea  and  Sorragi^ 
nea  hereafter  mentioned* 

41.  Solanea  consist  principally  of  Lurida^  onl. 
28,  to  which  a  few  more  of  the  Personate  are  sub- 
joined as  allies.  It  is  remarkable  that,  in  his  charac- 
ters of  the  seven  lastmentioned  orders,  Jussieu  admits 
those  marks,  derived  from  the  stamens,  on  which  the 
classes  of  the. Linnaean  artificial  system  depend.  The 
intelligent  reader  will  easily  observe,  that  the  distinc- 
tions thence  deduced,  form  a  leading  principle  in  the 
respective  positions  of  these  orders  and  the  following. 
This  is  the  more  curious,  as  the  Freuch  school  is  en-  ' 
tirely  obliged  to  Linnaetis  for  bringing  the  organs  in 
question  mto  notice>  for  the  purposes  of  arrangement, 
Toumefort  and  his  pupils  having  never  adverted  to 
them. 
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43.  Canvolvuli 

44.  Polemonia 

45.  Bigttonia 


4f  •  Sorraginea^  those  are  Ae  AnperifoU^  ord. 
41,  of  I  jnnasus,  surely  ^tter  placed  by,him  between  his 
Personaia  and  VerticillatiB,  I'he  order  is.  very  iiatU« 
raly  and  Jussieu's  criticism  upon  it  excellent. 

To  these  Linnaeus  has  no  ana* 
logous  order,  most  of  the  genera 
in  the  two  first  being  referred  to 
his  Campanacea,  order  29,  and  of 
.the  last  to  Penonata. 
In  this  instance  we  cannot  but  adnut  the  superiority 
of  Jusjiieu's  Mrrangement. 

46.  Gentiana — a  very  natural  and  distinct  order, 
confounded  by  Linnaeus  with  his  RotacetBy  ord.  20^  to 
which  it  has  but  little  relationship. 

47.  Apocinea — precisely  the  Linnaean  Cohtorta, 
ord.  SOf  a  most  distinct  and  curious  tribe>  though  both 
the  great  authors,  of  whom  we  are  treating,  have 
been  mistaken  in  referring  hither  a  genus  or  two, 
which  do  not  at  all  belong  to  it.  See  our  remarks  on 
this  30th  order  of  Linnaeus. 

48.  SapoUe^^Bn  order  of  which  Linnaeus  had  no 
perception.  Some  of  its  genera  find  a  place  among 
his  DuTttosay  ord,  43,  an  assemblage  which,  he  inge- 
nuously confesses,  did  not  satisfy  himself*^ 

Class  9. 

49-  Guaiacana.  Of  this  also  Linnaeus  had  no  distinct 
ideas.  Some  of  the  genera  he  places  with  his  JBtcor- 
netf  ord.  18.  Yet  some  pupils  of  Jussteu  have  refmed 
upon  this  and  the  last,  and  he  himself  has  founded  an 
order  of  EbenaceWi  upon  the  first  section  of  his  Guuia- 
eana  ;  see  Brown's  Prodranius,  524. 

5f).  Rkododendra, 

51.  Erka. 

These  two  collectively  answer  to  the  Bicornes^  ord. 
18,  of  Linnaeus,  an  error  or  two,  un  either  part,  ex- 
cepted. 

52*  Campanulacea  nearly  correspond  with  the  ge- 
nuine Campanaceaj  ord.  29,  oi  Linnaeus,  from  whence, 
as  we  have  before  hinted,  Cowochmlui  and  im  allies 
are  well  separated  in  the  system  of  Jussieu* 
Class  10. 

65.  Cichoracea^  a  most  natural  order,  the  Compfm* 
ta  temiflosculosa,  ord.  49*  sect.  2.  of  Liomeus.  The 
essential  character  of  this  10th  class  is  adopted  from 
the  artificial  system  of  Linnaeus,  the  united  anthers, 
anthera  connai^B  ;  a  circumstance  never  adverted  to 
by  any  systematic  writer  before  him.  Yet  it  is  not 
absolutely  without  exception ;  witness  the  genera  of 
KuhniOf  Sigesbeckia  and  Tussilago. 

54.  Cinarocephala  answer  nearly,  at  least  in  prin* 
ctple,  to  the  Cmnposita  capHata,  ord.  49*  sect  ]. 

.55.  Coryvilnfera  emhTAce  all  the  remaining  Cam* 
porita,  including  the  last  section  of  that  order,  nuca^ 
mentacecBy  some  of  which  Jussieu  terms  Corjfwb^rm 
anomake  ;  such  as  /va,  Parikemum^  Ambrosia^  JLan» 
thium,  and  even  NepheUum, 
Class  IK    Distinguished  from  the  last  Class,  only 

by  having  separate  anthers. 

56.  Dipsacea  consist  of  some  of  the  Lianaean  Ag* 
gr^guUty  ord.  48.  See  our  remark  under  Jussieu's 
26th  order.  I'here  is  ample  room  for  speculation  on 
the  affinities  and  distinctions  between  these  Diptacem^ 
the  Proteaf  ord.  26th,  and  the  whole  of  J4issieu*s  l^th 
class  last  meniioued.  Their  contemplation  involTCS 
c|uestion8  9i  any  time  sofficient  to  excite  a  botanici^ 


war— <ucb  as,  what  belongs  to  the  infloreseeace,  and  mt^.. 
what  to  the  flower?  what  is  a  calyx,  and  wbal  theV^v%/ 
crown  of  the  seed  ?  what  is  superior  and  what  inferior 
insertion  f    what  a  simple  and   what  a  conpotind 
flower  ? 

57*  Rubiace€tf  a  vast  and  important  order,  compos- 
ed, not  only  of  the  Dnnaean  Stdlat€Bt  .ord.  47,  but 
also  of  numerous  tribes  of  shrubby  plants,  very  few  of 
which  had  been  referred  to  the  SiMaJta^  and  many  of 
them  had  not  fallen  under  the  notice  of  Linnsus  at 
all.  Jussieu  shines  in  the  elacidation  of  this  order, 
and  has  well  indicated  certain  characters  in  the  habit, 
especially  that  of  the  intirafoliaeeous  sheathing  sti* 
pulas. 

.  58.  Caprifolia  are  nearly  equivalent  to  the  4th,  or 
last,  section  of  Liunaeus's  AggregakBj  ord.  48,  except 
Viburnum  and  its  allies,  ^ith  Cwmui^  and  Hedera ; 
the  former  placed,  without  much  reason,  in  the  Lin- 
naean Dumosa;  Camus  with  the  Stdlaia;  and  H^ 
dera  in  Hederacea,  ord.  46,  nearly  agreeing  with 
Jussieu's  59th  9ext  mentioned.  Canuu  and  Heden, 
being  both  allowed  to  be  polypetaloos,  really  belong  to 
the  next  class,  as  the  author  could  not  but  perceive. 
Indeed  Jussieu's  11th  and  ,12th  classes,  however  dis> 
tinct  in  theory,  naturally  slide  into  eau;h  other. 
Class  12. 

59.  Aralia  answer  to  the  Linnaean  Htderactitfasi. 
46,  Hedera  J  VUis  and  Ciuui  excepted,  which  LiDoanit 
himself  appears  to  have  had  some  idea  of  removing 
from  Panax,  Aralia^  ice. 

60.  UmbdUfera  of  course  correspond  with  the 
VmbdlaUe^  ord.  45,  of  Linnaeus,  one  of  the  most  ns* 
tural  of  the  whole. 

Class  18. 

61.  Banunculacea  answer  to  the  Linnaean  MuUm- 
Itqua^  ord.  26.  The  authors  differ  in  the  denomina* 
tion  of  the  parts  of  the  flower,  Jussieu's  calyx  beiog 
sometimes  the  corolla^  and  his  petah  the  necUiriet^  of 
Linnaeus. 

62.  PapaxeracecB  are,  except  Hypecaum  and  A- 
maria^  Linnaean  Rhoeadea,  ord.  27^ 

6d.  Crucifera  the  Linnaean  SiUquosa,  ord.  SP*  so 
natural  an  order,  that  we  can  scarcely  say  to  which  it 
is  next  akin. 

64«  Ci^pparides  mostly  Linnaean  Putamvuc^,  ord. 
25,  with  some  very  anomalous  gemeru  subjoined  as 
related  thereto,  Reseda^  Drosera  and  Pamassia,  not 
without  great  and  well-founded  doubls  of  the  author. 

65.  Sapindi        T  These  are  comprehended  in  two 

66.  Acera  <oi  the  sections  of  the  TriUlata, 

67.  Malpighice  (ord.  23.  of  Linnaeus. 

68.  Hyperica.  Ascyrum  and  Hypericum^  the  only 
real  genera  of  this  order,  are,  with  Vmuf^  sul^uined  to 
the  Linnaean  Rotacea,  ord.  20;  cer^^i^y  with  no 
very  evident  reason. 

09.  Guiti/erig  constitute  a  well»marl^ed  order,  to 
which  Linnaeus  has  nothing  amtlqgops.  Most  of  the 
genera  that  compose  it,  are  either  left  by  him  uaar- 
ranged,  or  considertd  as  of  dubious  aifinity  to  sny 
others..  Indeed  they  are  gen^nply  tropical  tree^  re- 
specting which  he  had  but  slight  intormati^q^ 

70.  Aurantia.    Of  this  likewise  Lmnaeus  seems  tp 

.  have  farmed  no  idei^,  since  he  refers  CUr^$  to  his 

Bicames,  and  leaves  Idmonia  undetermined.     Co- 

mdUa  and  p^  sulypiued  b^  i}Jmt\\^  with  seme 

11 
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Other  gnera,  to  this  onifr«  ••  coABfCtiBg  it  with  the 
oext»  ftppeer  ta  us  of  veiy  dubious  affinity  to  the  Au* 
rwUia  /  nor  are  they  much  better  annexed  by  Lia* 
nieus  to  his  (Mmn^frmp  ord*  37- 

71.  Melia  constitute  a  good  order*  comprehended^ 
not  very  judiciously,  under  the  liaMiuo  TrikUaUt^ 
ord.  23,  above  ineatioued. 

73*  VUei^  consisting  only  of  Gum  and  VitiM^  we 
have  already  mentioned,  ord.  59»  as  included  amongH 
the  Htderaeem^  ord.  46t  of  LionrntM. 

73*  Gtrania  make  a  part  of  the  t  innman  Grtdmde$f 
ord.  14,  but  TropmUumj  a  puasling  genus,  ivhich 
Jussicu  labours  to  prove  in  mauiy  respects  related  to 
them,  is  referred  by  Linnseus,  as  reasonably  perhaps^ 
to  bis  Tnhuata. 

74.  Mabncea  are  almost  exactly  analogous  to  the 
CiAimmferaf  ord.  37. 

75.  MmMlia  form  an  order  certainly  as  little  con* 
nectcd  win  the  preceding  as  any  two  could  be  in  the 
most  artificial  system.    See  the  following. 

76.  AnmuB.  The  leading  genera  of  this  and  the 
MagMiim  compose  the  Linnssan  dQadwuaJa^  ord» 
52. 

77*  Meniipermm  are  refirrred  by  linneeus  to  his 
SantetUiwuty  ord.  lly  by  their  habit  more  than  any 
just  character. 

73.  BfrAersdIsff  caustitute  a  coriousoeder,  though 
UaUe  to  some  exceptions,  of  which  its  author  was 
aware.  It  entirely  escaped  the  penelffatkii  of  Lia* 
niBtts* 

.  79t  TiftacMT  a  gCNwl  order,  likewise  overlooked  by 
him,  or  partly  conloonded  with  hk  Gabma^tf,  to 
Hhich  it  betrnys  some  affiaify. 

30.  CuH,  Cuiu$s  which  makes  this  order,  is  placed 
by  Linnmurit  alter  Hl^perkumt  -at  ihe  end  oi  his  Rom 
tafie0!%  ord..  20.  The  rtsadcir  may  wonder  to  find  Vkla 
e^wideied  m  nebiled  ^  CuUui%  in  at  least  la  those 
spf^ief  Wibich  ^osskeu  separates  therefimm,  by  an  in*, 
oa^rect  cbaiacter,  and  a  iuAky  name«  HeUataiktumnu 
lie  attributes  to  these  a  capsuk,  of  one  cell ;  Imft  one 
of  them  at  kast,  Cuhts  ihymjfiJn»j  has  three  cells. 
Viola^  an  anomalous  genub,  is  ranged  by  Linnseus  at 
the  end  of  his  C^mfanttceitf .  ord»  219*  withwhkh  it 
seems  to  have  more  points  of. agreement* 

3i.  Huiuctaf  Thj^  is  a  wry  oatiKal.  and  now  htm 
pome  a  vety  exiaasive  of^er,  of  which,  the  genuine 
ii^ea  41  confined  t»  iassieuV  second  section,  aad  like* 
arise  to  the  second  sectiuq  of  Ljnnsens'a  MidMiiquiaf 
ord.  2£.  The  plants  which  compose  a  ha«re  AUeeoate 
leaves,  without  stipulas ;  their  ht- rbage  abouadiog  with 
ar<)matic  acrid  «9aentiai  oil,  lodged  in  pellucid  cells,  as 
AH  Jusfppu^s  ilaran^,  ord.  Z-O,  Calyx  four  .or  &7t^ 
cHt.  Petals  four  or  five,  alternate  therewith.  fita#> 
mens  MsuaUy  twicte  as  4naiiy  as.  the  petals,  distiaguish«- 
ed  ky  something  elabo«a|ie  cor  peculiar  in.their  struCf 
|0re,  by  whicJki  the  gi^uem  are  often  well  defined.  Ger- 
men  lobed.  Capsule  mostly  oi  four  or  ^ve  cetis^  each 
lined  with  a  bivalve  ehiatic  tiuoic,  containing  oae  or 
two  polished  seeds.  Diotma  and  Emjieurumy  sub- 
joined as  akin  to  Rutacea^  are  geuume  specimens  of 
the  order,  though  the  latter  has  a  capsule  deprived  of 
tbre«  4>r  four  of  its  lobes  or  cells,  and  wants  petals. 
MeUanthut  has  no  business  here*  It  ranks  witb  the 
Corj^aUiy  ord.  24,  much  more  properly. 


though  a  very  puasling  genus.  The  students  at  Paris, 
in  our  time,  used  to  amuse  themselves  with  the  idea, 
that  the  Professor  would  not  allow  this  fine  plant  a 
place  in  the  garden,  because  he  knew  not  where  to 
class  It  in  his  system* 

82.  Car^opii^Uea  arc  exactly  analogous,  except  a 
fern  rather  doubttui  genera  at  the  end,  to  the  similar* 
ly  name«l  22d  order  of  Lmnaeus.  But  between  this 
v^y  natural  tribe  and  the  last,  Rutacea^  there  is  s 
hiaim  vakU  d^ndnij  as  to  any  natural  affinity ;  the 
present  order  toeing  much  mure  related,  as  Jussieu 
candidly  indicates^  to  the  AmaranUhi^  ord.  30,  and 
proving  that  the  presence  or  absence  of  a  corolla,  is 
no  more  infallible  than  any  other  character,  for  a  ge- 
neral principle  of  arrangement. 

CXASS  14. 

33»  »Sem/i0rotMr  are  the  second  section  of  Linnaeus'a 
SmccuUnfa^  ord.  13. 

34.  Saxifragjm  are  chiefly  the  fourth  section  of  the 
same. 

83.  Cocas'  consist  merely  of  Ribe$  and  CaehUt  as 
artificial  a  combination  as  most  in  the  sexual  system 
itself.  The  former  linassus  ranks  with  his  Pomacuff 
ord.  36;  the  latter  is  the  first  geaas  of  his  Succu* 
lenUt* 

36.  Pcrkdao9a  are  selected  out  of  the  first  and 
third  sections  of  the  SMCCuUnU^. 

B7»  Fieoidem  oonsist  of  more  of  the  same* 

In  this  part  of  their  respective  systems,  we  find  it 
more  difficult  than  usiud  to  follow  the  ideas  of  the 
learned  authors,  ^labit  seema  to  have  guided  Lin* 
nsBus  ;.biit  Jossieu  tracing,  in  his  hist  five  osders^  near* 
ly  the  same  affinities,  haci  somewhat  strained  his  tech* 
nical  characters  to  confirm  them. 

&8.  Onagt^  accord*  io  the  main,  with  the  Lio^ 
a»an  Ctd^oMtkemay  ord.  17-  They  well  connect  the 
five  preceding  orders  with  the  Collowing*  Bdfckem  be* 
loag»  to  tlie  Mj/rii* 

SS'  Myvti  ane  the  Linnseaa  Httpmdfm^  a  very 
natural  iamily,  much  amplified  by  Jussieu  from  recent 
disooveiioai 

9KK  Mekuioma  are  not  distinguished-  by  Unnieua 
fmn  iaa  Colyean^kewia* 

91.  SalicarUB  are  in  the  same  predicament.  Jusr 
sieu  has  considerably  the  adv»ntage  here. 

92.  RotacHt  ^embcace  the  SitUfcoiOu  crd«  35,  aad 
PoifMoair,  ord.  36,  of  LinnsMis,  nor  can  there  be  a 
moocf  nataral  assemblage, 

93.  X.€^[tims»oMe  compiehend,  in  Lke  manner,  twir 
LinasMn  ordeis,  Papilianaoeaf  the  32d,  ami  Lamet^ 
imoluBt  the  33d,  which  we  should  be  disposed  to  keep 
dislinctr  hoaiever  nearly  they  nuist  be  considered  as 
akia.  The  Lianseao  cimcacters,  though  ofiten  termed 
aitificialp  serve  Jussieu  for  the  distinctions  of  his  sec* 
tians. 

94.  Terekiniace0^  an  order  learnedly  sketched  ont^ 
rasher  than  completed,  by  iusaiatt,  which  f^aewM  eatire* 
ly  to  have  escaped  the  perception  of  Lioosras.  It 
bfings  togetlier  many  things  which  he  either  did  not 
pretend  to  arrange^  or  which  ckgged  some  of  his  oc« 
ders. 

93.  Rhamni  constitute  a  very  natural  order,  of 
which  the  Lmnjean  Dumoia^  ord.  43,  are  but  a  sketchy 
confessedly  imperfect. 


Botuqr* 
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Class  15. 

96.  Eufhwiids  are  Linnaean  Tricoeca^  orH.  38. 

97*  Cucurhitaceie  agree/  in  name  as  weli  «s  idea, 
with  the  34th  of  the  Linnsean  orders. 

98.  Urtica  are  nearly  analogous  to  SeaMda,  ord« 
53,  except  that  Piper  is  mentioned  as  related  to  them, 
instead  of  beini;  referred  to  a  mdnocbtyiedonous  order 
with  Arum,  Poihotf  Accrus,  &c.  Yet  its  germina- 
tion is  rather  hinted  at  than  determined,  nor  does  any 
thing  positive  seem  to  be  known  on  that  subject. 

99'  AmeniaceiB  are  mostly  what  Linnasus  has,  un« 
der  the  »ame  appellation^  in  his  50th  order. • 

100.  Coni/era  are  his  51st,  bearing  the  same  name. 

CendnsioD.  As  Linnaeus  enumerates,  at  the  end  of  his  Natural 
Onlers,  1 16  genera,  which  he  could  not  then  satisfac. 
^  lorily  refer  to  any  one  of  them;  so  Juseieu,  at  the  con- 
clusion of  his  System,  reckons  up  137«  which,  as  we 
have  already  observed,  he  denominates  Plants  incerta 
seetis.  These  arc  disposed 'synoptically,  by  their  pe« 
tals^  germens  and  styles.  It  is  remarkable  how  near- 
ly, allowing  for  new  discoveries,  Jussieu  accords  with 
Linnaeus  in  the  number  of  such  genera.  These  lists 
have  both  been  greatly  diminished  by  subsequent  con* 
sidcration,  or  more  complete  information. 

The  attention  of  botanists,  first  directed  by  Gaertner, 
to  the  minute  and  curious  diversities  of  structure  in 
the  parts  of  the  seed,  has  greatly  assisted  Jussieu  and 
his  followers  in  correcting  and  improving  the  details 
of  hu  system.  Hence  he  has  been  led  to  favour  the 
world  with  several  essays  on  particular  families,  or 
orders,  in  the  Annates  du  Museum  tTHUt.  Nat.^  some 
of  which  have  appeared  in  the  very  valuable  Annals 
(^  Botanist  published  by  Or  Sims  and  Mr  Konig.  In 
these,  several  of  the  difficulties,  which  originally  em- 
barrassed their  author,  are  lessened  orremoved,  but  on 
these  it  is  not  our  purpose  to  enter.  A  new  edition  of 
Jussieu's  Genera  Plantarum,  which  has  long  been  pre* 
paring,  cannot  fail  to  prove  almost  a  new  work ;  more 
valuable  perhaps  for  the  abundant  information  which 
it  must  afford,  concerning  the  characters  and  affinities 
of  particular  genera,  than  for  any  thing  concerning  a 
general  natural  system,  to  perfect  which  the  scientific 
world  has  not,  as  yet,  sufficient  materials. 

As  we  cannot  here  undertake  to  detail  Jussieu's 
.  •  '  own  corrections  or  improvements  of  his  system,  neither 
oan  we  explain  what  has  been  attempted,  with  the 
same  design,  by  the  late  ingenious  M.  Ventenat,  or  by 
those  excellent  living  botanists,  M.  De  Candolle,  or 
Mr  Brown.  •  We  shall  only  observe,  that  Ventenat, 
too  servile  to  Jussieu,  expliciUy  contends  for  the  na^ 
tural  method  of  classification,  as  superseding  the  arti« 
ficial  one,  and  that  he  aims  at  proving  this  to  have 
been  the  intention  of  Linnaeus.  Yet  nothing  can  be 
more  positive  to  the  contrary  than  the  remarks  of  the 
latter,  in  the  preface  to  his  Ordines  Natural^  at  the 
end  of  his  Genera  Pkmtarum*  He  there  declares  that 
his  ^^  artificial  method  is  alone  of  use  to  ascertain 
plants,  it  being  scarcely  possible  to  find  a  key  to  the 
natural  one/'  ''  Natural  orders,"  he  continues,  '*  serve 
to  teach  the  nature  of  plants,  artificial  ones  to  distin- 


g^uish  one  plant  from  another.**  If  it  be  said  that  Jos-  Boiny. 
sieu,  having  invented  a  key,  or  a  set  of  distinctive 
characters,  to  his  orders,  has  removed  this  objection, 
we  would  ask.  What  becomes  of  his  doabtftil  genera,  as 
numerous  as  those  of  Linnaeus  ?  or  moreover,  How  is 
any  student,  using -his  system  analytfcally,  to  make 
out  a  single  unknown  plant  I  That  the  pupils  of  Jus. 
sieu  have  ever  been  aware  of  this,  the  writer  of  the 
present  essay  very  well  knows.  He  has  always  found 
them,  in  conversation,  aiming  compliments  at  their 
illustrious  master,  by  contending  for  the  great  difBcuL. 
ty  and  uncertainty  of  the  Ltnnaean  artificial  system ; 
by  which  palpable  absurdity  they  betrayed  their  se. 
cret  opipinn  of  Jus(»ieu's.  On  the  other  hand,  the  in- 
telligent and  candid  De  Candolle,  adopting  the  just 
opinion  of  Linnaus,  that  plants  are  allied  to  each 
other  rather  in  the  form  of  a  table,  or  map,  than  in  a 
linear  series,  actually  pxpposes  such  a  series  as  necet- 
sariltf  artifieialy  in  his  theorie  Elemeniaire  de  Bota» 
nique^  213.  Concerning  the  precise  disposition  of  the 
genera  in  this  series,  we  believe  scarcely  two  botanislSN 
would  agree ;  nor  might  their  contentions  be  unpro- 
fitable ;  but  they  would  never  teach,  either  a  tyro  or 
an  adept,  to  ascertain  an  unknown  plant.  We  will 
venture  to  go  further,  and  to  declare  oUr  opinioD} 
founded  on  long  observation,  that  botanists  who  are 
thus  perpetually  intent  on  the  abstract  theory  of  clas- 
sification, scarcely  attain  any  excellence  in  the  tech* 
nical  discrimination,  or  definition,  of  what  are  really 
founded  in  nature,  the  species  or  genera  of  the  vege- 
table  kingdom.  Those  err  greatly  who  seek  to  im- 
prove the  system  of  Jussieu,  or  any  other,  by  refining 
too  much  on  his  distinctions,  and  subdividing  his  or- 
ders; than  which  nothing  is  more  easy.  Judgment 
and  extensive  knowledge*  are  displayed  in  tracing  oat 
the  .most  essential  points  of  agreement  in  natural  ob! 
jects  ;  not  in  exalting  into  unmerited  importance  the 
most  minute  differences.  Hence  the  very  conciseness 
of  Linnasus,  gives  perspicuity  to  his  descriptions  and 
definitions.  These  afford  the  most  instructive  study, 
whatever  mode  of  classification  we  may  think  most  con* 
venient. 

The  French  school  has  been  much  flattered,  by  our 
able  countryman  Mr  Brown,  having  classed  his  Prom 
dromus  of  the  New  Holland  plants  af^r  the  method 
of  Jussieu ;  and  many  a  botanist  enjoys  thn  national 
triumph  who  is  certainly  not  competent  to  appreciate 
the  merit  of  that  work.  The  plants  of  so  novel  a 
country  could  not,  at  this  time  of  day,  bave  been  pre* 
sented,  with  so  much  advantage,  to  a  philosophical 
botanist,  as  in  some  natural  arrangement,  however  im- 
perfect; nor  will  many  students  travel  thither,  to 
make  them  out  by  methodical  investigation.  The 
touchstone  of  our  learned  friends  book  however  will 
be  the  PlanUe  incerta  sedisf  nor  can  it  be  judged,  as 
to  the  merit  of  the  system  employed,  till  it  arrives  at 
that  conclusion.  He  himself  will  surely  not  reckon 
it  complete  without  a  Linnasan  index. 


<^  To  give  the  pveciam  metal  starting  wei^l.' 


(J.  J.) 
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Botany        BOTANY  BAY,  the  name  of  a  British  settle- 

^J      ment  in  New  Holland,  for  the  histoiy^  of  which,  see 

Bongain-   ^^^^^^^»  Naw,  in  the  Encyclopaedia,  and  the  same 

^le.      head  in  this  Supplement,  for  an  account  of  its  pre* 

sent  state. 

BOUGAINVILLE  (Louis  Antoine  de),  a  ce- 
lebrated  Circumnavigator,  was  born  in  Paris  in 
1729,  His  father  was  a  Notary,  and  one  of  the 
Sherifi  of  the  city  of  Parts.  The  parents  of  young 
Bougainville  wished  him  to  practise  as  a  Lawyer, 
and,  for  this  purpose,  he  was  received  Advocate 
in  the  Parliament  of  Paris:  but  his  own  inclina* 
tion  was  averse  to  the  profession,  and  he  entered 
into  the  army  in  the  corps  of  musketeers. 

He  associated  much  with  Clairaut  and  D' Alembert, 
who  happened  to  live  in  his  neighbourhood,  and 
from  this  intercourse  he  derived  his  knowledge  of 
Algebra  and  Fluxions.  At  thi»  age  of  twenty-five 
he  published  bis  treatise  on  tlie  Integral  Calculus^ 
intended  as  a  supplement  and  continuation  of  L*Ho« 
pital's  treatise  Des  infiniment  petiU.  Bougainville,  in 
his  preface,  declares,  that  all  he  has  done  in  this 
work,  is  to  place»  in  a  systematic  6rder,  the  formulas 
of  different  mathematicians. 

He  was  raised  to  the  rank  of  Major  in  the  Picardy 
regiment*  He  went  to  London  as  secretary  tcthte 
French  embassy,  and  was  chosen  «  Member  of  the 
Royal  Society.  In  1756,  he  went  to  Canada  as 
Captain  of  dragoons,  and  having  distinguished  him- 
self in  the  war  against  England,  was  rewarded  by 
the  cross  of  the  order  of  St  Louis. 

After  the  peace,  the  French  government  having 
conceived  the  project  of  planting  a  colony  on  the 
Falkland  Islands,  Bougainville  undertook  to  begin 
this  establishment  at  his  own  expence.  The  Fuk- 
land  Islands,  to  which  Bougainville  gave  the  name  of 
Maloumes  (that  is,  St  Malo  Islands),  are  in  51^  south 
latitude,  and  10^  of  longitude  to  the  east  of  the  me- 
ridian of  Cape  Horn.  Fish  is  abundant  on  their 
shores,  and  there  is  peat  or  turf  for  fuel,  but  po 
wood.  Bougainville  began  the  settlement  by  land- 
ing some  famDies  of  French  Canadians.  The  number 
of  settlers  was  increased  afterwards  to  150. 

This  colony  excited  the  jealousy  of  the  Spanish 

government ;  and  the  government  of  Prance  agreed 
lat  it  should  be  given  up  to  tho  Spaniards,  the  Spa- 
nish government  undertaking  to  indemnify  Bougain- 
▼ille  for  the  expence  he  had  been  at  in  rorming  the 
establishment. 

As  a  consolation  to  Bougainville  for  the  loss  of 
his  colony,  he  was  appointed  to  command  the 
Fdgate  La  Boudeuse  of  26  eight  pounders,  and  the 
transport  VEtoUcy  to  go  on  a  voyage  of  discovery 
round  the  world.  He  took  with  him  Commer^on 
as  Naturalist,  and  Verron  as  Astronomer. 

This  was  the  first  voya^  round  the  world  per- 
formed by  the  French.  Sinc^  the  first  circumnavi- 
l^ation  by  Magellan  under  the  Spanish  Government 
in  1519,  and  that  of  Drake  under  Queen  Elizabeth 
in  1577»  eleven  other  circumnavigations  of  the  world 
bad  been  performed,  part  of  them  by  the  Dutch,  and 
part  by  the  English,  and  also  severid  voyages  of  dis- 
covery had  been  made  in  the  Pacific  Ocean,  withoat 
circumnavigation. 

The  expedition  commanded  by  Bougainville  was 
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at  Buenos  Ayres  at  the  time  of  the  seizure  of  the 
Jesuits  of  Paraguay.  The  missions  on  the  river 
Araguay,  in  the  province  of  Paraguay,  contained  a 
population  of  300,000  Indians,  divided  into  parishes, 
and  governed  solely  by  the  Jesuit  parish  priests. 
No  other  Europeans  but  the  Jesuits  were  admitted 
into  the  country,  in  order  that  the  work  of  con* 
versio^i  might  not  be  frustrated  by  bad  example. 
The  produce  of  the  labour  of  the  Indians  was  de-  ^ 
livered  into  the  hands  of  the  Jesuits,  who  furnished 
theip  with  food  and  clothing.  For  this  purpose  the 
Jesuits  had  warehouses  filled  with  European  and 
American  merchandise,  and.also  a  number  of  slaves. 
They  had  schools  for  instructing  the  Indians  in  mu- 
sic, painting,  and  other  arts.  The  Spanish  govern- 
ment having  determined  on  the  suppression  of  the 
Jesuits^  took  every  precaution  to  prevent  their  being 
informed  of  the  intended  measure ;  and  they  were 
arrested  and  sent  to  Europe  without  any  attempt  at< 
resistance  on  their  part. 

Bougainville  passed  the  Straits  oft  Magellan,  and' 
anchored  for  a  week  at  Otaheite,  where  the  English 
navigator  Wallis  had  touched  eight  months  before. 
A  young  man  of  Otaheite  joined  the  expedition,  and 
was  taken  to  Paris,  where  he  staid  thirteen  months. 
On  his  way  back  to  his  native  country  he  died  of  the 
small-pox. 

The  numerous  rocks  and  other  dangers  made  Bou- 
gainville turn  off  to  the  north-east,  and  prevented  him 
from  continuing  a  westerly  course,  so  as  to  pass 
through  the  channel  which  separates  New  Holland 
from  New  Guinea.  These  two  Islands,  iit  his  general 
chart,  are  laid  down  as  forming  one,  although  he 
possessed  some  information  of  the  existence  of  the 
channel.  Two  years  after,  namely  in  1770,  Captain 
Cook  sailed  through  this  channel,  so  dangerous  by 
its  coral  reefk. 

The  expedition  having  now  crossed  all  the  meri- 
dians of  the  Pacific  Ocean,  and  sufiering  from  the 
scurvy  in  consequence  of  scarcity  of  food,  came- 
to  anchor  in  the  Uulf  of  Cajeli,  a  settlement  of  the 
Dutch  East  India  Company  in  the  agreeable  Island 
of  Borou,  one  of  the  Moluccas.  The  Governor  li- 
berally supplied  the  wants  of  the  expedition.  He 
lived  splendidly  in  a  house  built  in  the  Chinese  style, . 
and  judiciously  adapted  to  the  warmth  of  the  oil- . 
mate ;  his  wifo  and  oaughters  wore  the  Chinese  dress« . 
**  Sa  maison  6toit  la  notre,*'  says  Bougainville ;  "JU 
toute  heure  on  y  tronvoit  &  boire  et  ^  manger,  et  ce- 
genre  de  politease  en  vaut  bien  un  autre  pour  qui 
surtout  se  ressentoit  encore  de  la  famine."  It  was 
the-  beginning  of  September^  and  the  expedition 
shortened  their  stay  at  Borou,  in  order  to  take  ad- 
vantage of  the  latter  •  part  of  the  easterly  monsoon, 
which  carried  them  to  Batavia ;  from  thence  they 
proceeded  to  the  Isle  of  France.  Commergon  re- 
mained at  the  Isle  of  France,  that  he  might  from 
thence  proceed  to  examine  the  botany  of  Madagas- 
car, as  did  Verron,  for  the  purpose  of  observing  the 
transit  of  Venus. 

In  1769,  the  expedition  arrived  at  St  Malo,  after 
a  voyage  of  two  years  and  four  months,  with  tiie 
loss  of  only  seven  men  out  of  upwards  of  200. 

Bougainville's  account  of  the  voyage  is  written 
with  simplicity^  and  in  a  temper  which  inclined  him 
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to  view  objects  on  the  humorous  side.  His  couroge, 
the  good  humour  with  whi<;h  he  maintained  subor- 
dination, and  his  attention  to  the  health  and  comforts 
of  the  crew,  are  everywhere  conspicuous. 

The  art  of  making  astronomical  observations  at 
sea  was  ^aot  so  much  improved  as  it  is  now,  and 
especially  the  methods  for  ascertaining  the  longitude 
were  very  defective.  In  consequence  of  this,  Bou* 
gainville's  charts  are  erroneous,  and  particularly  in 
the  longitudes.  Neither  did  he  remain  long  enough 
in  any  place  to  make  particular  surveys. 

Bougainville*s  life  was  an  active  one,  so  that  little 
of  it  could  be  devoted  to  study.  On  his  return  to 
•France,  his  time  was  passed  in  the  company  of  the 
highest  circles  in  JWis.  He  had  the  command  of  a 
ship  under  De  Grasse  and  D^Estatag ;  and,  in  April 
1781,  when  the  French  fleet  was  beaten,  he  rallied 
■some  of  the  beaten  ships,  and  brought  them  into 
•St  Eustachio.  After  the  peace,  by  which  tbe  inde- 
jpendence  of  the  United  States  of  America  was  se- 
cured, BoitgainviUe  returned  to  Paris.  The  Aca- 
-demy  of  Sciences  was  at  that  time  composed  of  pen- 
sioned members,  and  of  associates  who  had  no  sa« 
lary;  Bougainville  aolietted  aad  obtained  the  place 
of  Associate  of  the  Academy. 

He  had  a  project  of  maiking  a  voyage  of  discovery 
Awards  the  north  pole.  As  this  did  not  meet  with 
support  from  the  French  Govenunentv'hesentliispUm 
to  Admiffal  Fhipps ;  Piuppt ,  however,  followed  a  dif- 
ferent course  from  tliat  proposed  by  Bougainville, 
but  he  only  got  to  the  80th  degree  of  north  lati^ 
tude. 

Recourse  was  had  to  Bougainville  in  order  to  fe- 
.mress  the  mutinous  disposition  of  the  sailors  in  the 
French  Navy,  before  the  breaking  D«it  of  the  Re- 
solution ;  but  his  efforts  were  indfectual.  He  had 
the  rank  of  Vice- Admiral  in  179I.  in  179^9  he 
>eacaped  almost  miraeulouily  from  the  noassacres  of 
Pans,  and  want  to4ive  on  bis  estate  in  Normandj^ 
He  was  much  attached  to  the  Govarnnient,  which 
•waa  then  fidliog.  He  lived  on  his  estate  Tor  soma 
time  ;'it  was  the  onl^  part  of  hb  fortune  that  the  JRe^ 
'volntioa  bad  left  him.  He  was  chosea  a  Member 
of  the  Institute  at  its  first  formation,  and,  in  conae* 
xrueace,  retwned  to  reaide  in  Fftris.  He  succeeded 
JBorda  as  Memb^  of  the  Board  of  Longitude.  In 
•his  old  age»  under  the  govemiBent  of  Bonaparte,  he, 
enjoyed  the  dignity  of  Senator,  was  created  a  Count, 
*aiid  Member  of  the  Legion  of  Honour. 

He  retained  his  g£>d-huB|Oured  Uvdiness  and 
^his  mental  faculties  to  the  4ast,  -^nd  died  in  18^11, 
•i^ed  8£. 

He  was  marfied,  and  bad  thvee  sons^Who  served  hi 
the  French  army.  He  was  always  eager  to  pro- 
mote  science ;  and  ha  conducted  hiinself  during  the 
Revolution,  in  such  a  manner  aa  to  obtain  the  re- 
spect of  all  parties.  His  eloge  is  writtai  by  i>e- 
lambre  in  the  Memoirs  qftit  -ItuiiMe.  (x.) 

BOUGUER  iPnaa),  an  eminoM  F^rench  Mathe- 
matician, was  bom  in  1^.  His  rather  was  Xiog'iB 
Professor  of  Hydrography  at  Croisic  in  I^iwer  Bri- 
tany,  one  of  the  beit  Hydrogiaphers  of  his  time, 
•and  author  of  an  excellent  Treatise  on  Navigation. 
¥ouqg  Bouguer  was  bred  ^o  jMatheusaiioa  iroai  his 
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infancy,. aad  made  rapid  progress  in  that  science.  Bo^nr, 
At  an  early  age  he  was  appointed  to  succeed  his 
fiither  in  the  chair  of  Professor  of  Hydrography, 
after  liaving  undergone  a  strict  examination  in  Ma* 
thematics,  so  as  completely  to  satisfy  his  examlnen. 
In  17S7,  he  gained  the  prize  given  by  the  Academy 
of  Sciences  of  Paris,  for  his  paper  On  the  best  Man* 
net  qfjorming  and  diMrikUing  the  Masts  0/  Skips, 
He  got  two  other  prizes  from  the  Academy  in  £e 
course  of  four  years ;  the  one  was  bestowed  on  him 
for  his  DisserUtion  On  the  best  Method  of  observing 
pke  Altitude  of  Stars  at  Sea ;  the  other,  for-  bn 
paper  On  the  best  Method  qf  observing  the  Variation 
of  the  Compass  at  Sea.  These  papers  are  published 
in  the  Pris  deVAcodemie  des  Sciences^  In  17S9,  he 
published  a  work  entitled  Essai  d'Optique  sur  la  Gra* 
dation  de  la  Lumih'e ;  the  object  'of  which  is  to 
define  the  quantity  of  light  which  is  lost  by  pasnng 
through  a  given  extent  of  the  atmosphere.  He 
finds  the  light  of  the  sun  to  be  300  times  msfe  in- 
tense than  that  o(  the  moon» 

He  WM  soon  after  made  ProfiMuior  ^f  Hydro- 
graphy at  Havre,  whereby  he  had  the  ad? antage  of 
being  nearer  Paris  than  before ;  and  he  was  chsMn 
associate  Geometer  of  the  Academy  of  Sciences^  a 
place  which  did  not  require  residence  in  Paris,  h 
this  place  he  was  the  suocesaor  ^  Maapertius. 
Afterwards,  he  was  promoted  in  the  Aeademy  to  the 
plaoe  -of  ,pensioeed  ABCronoaser,  and  came  to  K«de 
in  Paris. 

It  was  resolved  in  Fmnce  to  scbnI  an  expedition 
to_  2^ttth  America  for  the  purpose  of  neasuring  a 
degree  of  the  meridian  near  the  equator.    Frsn 
that  measurement,  compared  with  the  length  of  a  de- 
gree of  the  meridian  in  other  latitudes,  tbedeviatioa 
irom  spberieity  in  the  figure  di  the  earth  aaght  be 
known.      1^  Academy  made  dioice  of  Ibor  of  ks 
members  to  proceed  on  this  voyage;  they  were 
Godin,  -Bouguer,  and  de  la.  CoDdanaine,  for  the 
.geodetical  ^qwaadon,  and  the  younger  Jasaiea  ftv 
observations  in  Natmral  Histoty.    Bouguer  and  his 
feUow-travellers  sailed  from  La  Rochelle  in  Vl%5f 
«nd  it  was  ten  yeaas  before  he  returned  to  Frances 
The  account  of  his  operations  dimng  the  exp^itioo 
•is  ^iven  by  him  in  the  Memoirs  of  ike  Academy  ^ 
Sciencetf   T7M»  and  in  a  separate  work,  entitlecl 
Xa  Figured  la  Terre  determine  par  lesobservatims 
'de  MM*  Bouguer  et  de  la  Conaasnisie.     There  is 
likewise  an  account  of  this  expedition  published  kf 
Don  George  Juan  and  Don  Antonio  de  UUoa,  tiro 
scientific  naval  offices,  who  accompanied  the  expe* 
dition  by  order  of  the  Spaniah  Government.    The 
length  of  a  portion  of  the  meridian  was  measured  on 
^the  ground  by  means  of  a  base  and  aaet  of  triangleai 
Then  by  observing  the  altitude  of  the  f  o£  Orion 
which  passed  near  the  zenith^  simnltaneously  a:  the 
two  ends  of  the  meridian  line  that  bad  been  meamf^ 
ed,  that  line  was  found  to  contain  3®  7^  of  latitude 
A  sour  near  the  zenith  waa  employed,  to  the  end  thai 
the  observation  might  not  be  afeeted  ky  refiactioai 
•  of  Orion  pansed  She  meridian  in  the  aenith  near 
the  middle  of  the  line  measured,  so  that  the  di»- 
tanoe  of  that  star  aouA  of  the  aenith  of  the  nortbem 
extremiQr  of  the  line  was  1^  S^'  46'' ;  and  itadiaCMCS 
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Bongner;  martk  of  the  zenith  of  the  soadieni  extremftj  of  the 
line  was  1^  41'  IS" ;  the  sum  of  these  two  numbers 
making  S^  T'*  The  altitude  was  taken  by  zenith 
sectors  of  a  long  radius.  The  ground  on  which 
these  operations  were  performed  was  elevated  12,000 
feet  above  the  level  of  the  sea,  and  4200  feet  above 
the  neighbouring  city  of  Quito,  and  situate  in  a' 
plain  extending  from  north  to  south,  between  the 
two  ridges  of  the  Cordillera.  The  northern  extre* 
mity  of  the  arc  was  on  the  equator.  The  length  of 
the  degree  resulting  was  56,767  toises ;  but  this  was 
Ae  degree  of  a  curve  circumscribed  round  the  earth 
at  the  height  of  12,000  feet  above  the  level  of  the 
sea ;  and  the  length  of  the  degree  at  the  level  of  the 
aea  deduced  from  this,  with  some  other  corrections, 
is  56,753  toises.  This  length  of  the  degree  of  the 
meridian  at  the  equator  was  compared  with  the  de« 
gree  of  the  meridian  measured  in  France,  with  the 
degree  measured  in  Lapland,  and  with  the  degree  of 
longitude  deduced  in  the  south  of  France.  From 
'  this  comparison  it  was  concluded,  that  the  equato- 
rial diameter  of  the  earth  is  to  die  polar  diameter 
as  179  to  ITS,  and  that  the  equatorial  radius  of  the 
earth  was  about  eigbt  leagues  longer  than  the  polar. 
Since  the  time  of  Bouguer,  degrees  have  been  mea- 
sured in  difierent  climates,  with  more  accurate  in- 
atrunents  than  he  possessed ;  but  the  precise  pro- 
portion of  the  equatorial  and  polar  diameters  or  the 
earth  is  not  yet  finally  ascertained.  Bouguer  makes 
the  excess  of  the  equatorial  diameter  above  the  pohir 
to  be  yf^ ;  Sir  Isaac  Newton  made  it  ^i-g «  Laplace, 
f^culating  from  the  lunar  motion,  ^^ ;  Melander- 
hielm  and  Svanberg,  from  a  degree  measured  anew 
in  Lapland  in  1788,  compared  with  the  degree  mea- 
sured in  the  province  of  Quito,  yj-^.  Bouguer  found 
the  seconds  pendulum  M^  of  a  line  shorter  at  the 
summit  of  richincha  than  at  the  level  of  the  sea ; 
that  is,  the  force  of  gravity  was  less  by  one  1200th 
part  at  that  elevation. 

He  made  some  observations  on  the  limit  of  per- 
petual snow,  a  subject  which  has  been  elucidated, 
since  his  time,  by  the  researches  of  Humboldt,  Von 
Buch,  Wahlenberg,  and  others.  At  the  equator,  the 
Umit  of  perpetual  snow  is  at  14,760  feet  above  the 
sea;  a  height  equal  to  that  of  Mont  Blanc.  In 
Mexico,  in  the  latitude  of  19^  20^  it  is  at  13,800 
feet,  according  to  Humboldt.  In  latitude  28®  15', 
where  the  Peak  of  Teneriffe  is  situate,  it  is  supposed 
to  be  ll,7t)a  feet:  the  Peak  is  only  11,454  feet, 
and  has  no  perennial  snow.  On  Etna,  in  latitude 
37^  30^,  the  edge  of  the  perennial  snow  is  at  ^he 
height  of  9000  feet.  On  Mount  Caucasus,  in  lati- 
tude 42®  30^,  the  limit  is  at  9900  feet ;  whilst  on  the 
PyreneeiB,  in  latitude  42®  45',  it  descends  to  8400 
above  the  sea ;  and  on  the  Swiss  Alps,  in  latitude  46®, 
to  8220  feet.  In  Iceland,  in  latitude  65®,  the  edse 
of  the  perennid  snow  is  at  the  perpendicular  height 
of  2892  feet  from  the  sea.  In  Lapland,  in  latitude 
67®»  where  Ihe  summers  are  warmer  than  in  Ice- 
land, Uiougli  the  winters  are  colder,  the  perennial 
enow  does  not  descend  so  low,  attaining  only  to 
3300  French  feet  from  the  sea,  aa  Von  Buch  and 
Wahlenberg  ascertained  by  barometrical  observa- 
tions. When  the  latitudes  are  the  sane,  a  solitary 
mountain  will  have  the  edge  of  the  perennial  snow 
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higher  than  a  mountain  surrounded  by  others,  en  ^  Beopmr. 
account  of  the  warm  winds  from  the  neighbouoring  "^ 
plains.  A  mountain  in  an  inland  situation  will  have 
the  border  of  the  perennial  snow  higher  than  a 
mountain  in  the  same  latitude,  and  situated  in  an 
island ;  the  summers  which  reduce  the  limits  of  the 
snow  being  warmer  in  the  inland  situation.  When> 
the  mass  of  perennial  snow  is  large,  glaciers  are 
formed,  which  descend  below  the  limit  o^  perennial 
snow.  Chimbora90  has  5400  feet  of  its  height 
covered  with  perpetual  snow,  according  to  Humboldt, 
Bouguer  thought  he  could  perceive  that  the  clouds 
do  not  ascend  higher  than  2400  feet  above  the  sum- 
mit of  Chimbora^o.  If  there  were  mountains  whose 
height  reached  beyond  the  greatest  height  to  which 
the  clouds  at^in,  all  the  part  of  the  mountain  above 
the  region  of  the  clouds  would  be  free  from  snow, 
although  exposed  to  intense  cold.  On  Bouguer's 
supposition  of  the  height  to  which  the  clouds  ascend, 
the  upper  limit  of  snow  at  Chimbora90  would  be  at 
the  height  of  22,200  feet  above  the  sea ;  and  the  dis* 
tance  between  the  upper  limit  of  snow  and  the  lower 
limit  would  be  there  i^ut  JTSOO  feet. 

Bouguer,  whilst  he  was  at  the  equator,  made  ob- 
servations to  ascertain  the  obliquity  of  the  ecliptic, 
which  he  found  to  be  23®  28'  28*.  He  also  made 
some  experiments  on  the  deviation  of  the  plumb- 
line  from  the  vertical,  occasioned  by  the  attraction 
of  a  nei^bourinff  mountain,  a  phenomenon  after- 
wards investi^ted  by  Dr  Maakelyne,  on  the  mouU'* 
tain  Schehallien. 

The  number  of  Bouguer's  papera  contained  in  the 
printed  Memoirs  of  the  Academv  of  Sciences,  is  a 
proof  of  the  assiduity  with  which  he  performed  his 
dutv  in  the  Academy.  His  Hdiometer  is  described 
in  the  Memoirs  of  the  Academy  for  1748.  It  is  an 
object-glass  Micrometer,  and  its  essential  parts  con- 
sist of  an  astronomical  dioptric  Telescope,  with  two 
object-glasses  of  the  same  food  length,  placed  side 
by  side.  When  this  instrument  is  directed  to  the 
sun,  each  object-glass  gives  an  image  of  that  lumi- 
nary; and  the  object-glasses  are  so  placed  that  the 
limbs  of  ^e  two  images  touch  when  the  diameter 
of  the  sun  is  greatest,  and  when  the  diameter  is  less, 
there  is  an  interval  between  the  limbs  of  the  two- 
images* 

Some  experimenters  maintained  that  the  plumb- 
line  had  a  diurnal  oscillation ;  Bouguer  showed  that 
it  remains  at  rest  He  employed,  for  this  purpose, 
a  Telescope  attached  to  the  end  of  a  chain  187  feet 
long,  suspended  within  the  dome  of  the  church  of 
the  Hospital  of  Invalids  at  Paris;  the  Telescope  was 
directed  to  a  distant  mark,  so  that  any  motion  in 
this  long  pendulous  system  might  be  seen  by  the 
deviation  of  the  wires  of  the  Telescope  from  the  mark* 
The  particulars  of  this  experiment  are  to  be  found 
in  the  Mtm.  de  VAcademie  deg  Sciences^  1754. 

In  the  volume  for  1739  and  1749,  there  are  pa^^ 
pers  of  his  on  the  astronomical  refraction  in  the 
torrid  xone,  particularly  in  cases  where  the  star,  is 
seen  at  more  than  90®  from  the  zenith,  in  conse- 
quence of  the  observer  being  in  a  high  situation. 
In  the  volume  for  1747»  he  proposed  a  log  of  a  new 
construction  for.  measuring  a  ship's  way. 

In  the  same  collection,  there  are  p^rs  of  his  on 
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whtcb  siifiera  leftst  resistance  in  pasfnog  through  the 
water,  and  on  a  variety  of  other  subjeots*  He  be* 
atoired  great  pains  on  his  works,  and  hi^  health  a| 
length  became  impaired  by  a  sedentary  life,  and 
too  constant  application  to  scientific  pursuits.  He 
died  in  1758,  aged  sixty.  Hia  disposition  was  natu? 
rally  mild,  and  the  dissensions  thai  aroae  between  him 
and  his  fi^llow  traveller  de  la  Condamine  caused  him 
great  vexation.  He  was  impressed,  from  his  earliest 
years,  with  a  cpnviction  of  the  truths  of  Christianity* 
By  economy  he  had  acquired  a  moderate  fortune^  a 
part  of  which  he  bequeathed  to  the  poor.  The  fol^ 
lowing  is  a  list  of  his  principal  works : . 

Traiti  d^Optique  sur  la  Gradation  de  la  lundcre^ 

17«9  and  1760. 

EtUreiieng  sur  la  cause  de  Vlnclinaison  des  orbites 
des  PlaneteSi  1734 ;  another  edition  in  1749. 

TraiiS  de  naviret  de  sa  construction,  et  de  ses  mou* 
vemensy  1746,  4to. 

.  La  Figure  de  la  ierre  determinSe^  par  les  Obser* 
vationtde  Mess.  Boyguer,  etdela  Condamine^  envoyh 
par  ordre  du  ray  au  Perau  ;  Par  M.  Bouguer,  1749, 
4to. 

Nouveau  TraitS  de  Navigation,  coutenant  la  Theo* 
rie  et  la  Pratique  du  Pilotage,  1753.  A  new  edi'* 
tion  by  de  la  Caille,  1761. 

Solution  des  Principaux  Problemes  sur  la  Ma» 
nceuvre  des  Vaisseatus,  IJ57* 

Operations  Jaites  pour  la  Verification  du  degri 
du  meridien  entre  Paris  et  Amiens  ;  Par  Mess.  Bou- 
guer,  Camus,  Cas^ini,  et  Pingr6,  1757* 

AAer  his  return  from  South  America,  he  waf . 
editor  of  the  Journal  des  Savans.     Some  of  his  pa** 
pers  in  the  Memoirs  <^ihe  Academy  of  Sciences  have 
been  mentioned  in  this  article ;  his  moge  is  contain- 
ed in  the  volume  for  1759.  (y.) 

BOULTOb^  (Mattriw),  a  Manu&ctarer  and 
Mactical  Engineer  of  great  celebrity ;  son  of  Matthew 
Soukon,  by  his  wife  Christian,  daughter  of  Mr  Peers 
of  Chester;  was  bom  at  Birmingham  the  14th  of 
September  1728,  and  died  in  August  1809* 

He  was  educated  at  a  neighbouring  grammar 
school,  kept  by  Mr  Austed  of  Deritend,  and  was 
galled  early  into  active  life  upon  the  death  of  his  fa» 
ther  in  1745*  The  various  processes  by  which  the 
flowers  of  the  human  mind  have  given  facility  to  the 
artist  in  rendering  the  difierent  forms  of  matter  obe» 
dient  to  his  command,  afforded  ample  scope  for  the 
exercise  of  his  inventive  faculties,  in  improving  the 
manu&ctures  of  his  native  place.  His  first  attempt 
was  a  new  mode  of  inlaying  steel ;  and  he  succeed- 
ed in  obtaining  a  considerable  demand  for  the  pro- 
ducts of  his  manufactory,  which  were  principally  ex- 
ported to  the  Continent9  and  not  uncommonly  re- 
imported  fi>r  domestic  use,  as  of  foreign  manufac^, 
ture. 

In  1769,  his  fortune  being  already  considerable, 
he  purchased  a  tract  of  barren  heath  in  the  neigh- 
bourhood of  Birmingham,  with  a  single  house  on  it, 
and  there  founded,  at  the  expence  of  L.  9OOO,  the 
manufactory  which  has  been  so  dourishing,  and  so 
trell  known  under  the  name  of  8obo.    Mis  workmen 
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were  at  first  princ^ntfy  «iap|of^  in  t^  koiutm  of  b^^ 
ormoulu,  and  in  cq|^ingoUpain^ag«wii^gr^tao- 
curacy,  by  means  ^  a  meJianicai  pioeew  whic^i 
was  invented  by  a  Mr  Egpinton,  who  aftefvardtdi*. 
iinguished  himself  by  various  works  in  stained  glssi, 
Mr  Boulton,  finding  the  force  of  horses  ipadeqyatf 
to  the  various  purposes  of  his  machinenr,  evectedi  is 
1767>  a  steam-engine,  upon  the  original  coattri^oi 
of  Savery,  which,  notwithstanding  the  incoave^ience 
of  a  great  loss  of  steam  from  condensation,  by  itg 
immediate  contact  with  the  water  raised,  hss  stiV 
some  advantages  from  the  simplicity  of  the  apparatus 
wlych  it  require^  and  has  even  lately  been  found  tp 
succeed  well  upon  a  small  spale.     But  Mr  Boultoo't 
objecte  required  a  still  more  powerful  macUoe,  and 
be  had  the  discernment  ,to  perceive  that  they  might 
be  very  cootipletely  attained  by  the  adoption  gf  tb^ 
various  improvements  lately  made  in  the  stetm-eor 
gine  by  Mr  Watt  of  Glasgow,  who  had  obtaiD^d  % 
pat^i^t  for  them  in  1769,  the  privilege  of  winch  were 
extended,  in  1775,  by  an  act  of  Parliament,  to  t 
term  of  25  years.    Mr  Boulton  induced  this  ingeo^ 
ous  and  scientific  invealor  to  remove  to  B^mi^an. 
They  commenced  a  partnership  in  bwness»  ^ndi  ea- 
tabiished  a  manufactory  of  steaqa-engi^Bes,  in  which 
accurate  execution  kept  pace  so  well  with  ju^cioiK 
design,  that  its  productions  continued  to  he  equaUy  is 
request  with  the  public  aAer  th^  expintion  of  the 
term  oi  that  legal  privilege,  which  at  first  gave  the 
proprietors,  the  exclusive  right  of  supplying  them; 
and  which  had  been  confirmed  in  179S  by  a  decision 
of  the  Court  of  King*s  Bench  against  some  enccoech- 
ments  on  the  right  of  the  patentee.    It  was  princi- 
pally for  the  purpose  of  carrying  on  this  nuuiufiKto- 
ry  with  greater  convenience,  that  the  proprietors  ea- 
tahlished  an  iron-foundry  of  their  own  at  Smeth- 
wick,  in  tlie  neighbourhood  of  Soho. 

\n  1 785,  Mr  Boulton  was  made  a  Fellow  of  the 
Royal  Society,  about  the  same  time  with  Ds  Wilhec- 
ing,  and  several  others  o{  his  scientific  neighbours. 
In  1788,  he  turned  his  attention  to  the  subject  of 
coining,  and  erected  machinery  for  the  purpose,  so 
extensive  and  so  complete,  that  the  operation  wss 
performed  with  equal  economy  and  precision ;  and 
the  coins  could  not  be  imitated  by  any  single  artist 
for  their  nominal  value ;  each  of  the  stamps  coining 
with  the  attendance  of  a  little  boy  only,  about  eighty 
pieces  in  a  minute.  The  preparatory  operation  of 
laminating  and  cutting  out  the  metal,  is  perfonned 
in  a^  adjoining  room ;  and  all  personal  conununica- 
tion  between  the  workmen  employed  is  rendered  on* 
necessary,  by  the  mechanical  conveyance  of  thi^  work 
from  one  part  of  the  machinery  to  anQther.  A 
coinage  of  silver  was  executed  at  this  mint  for  the 
Sierra  Leone  Company,  and  another  of  copper  for 
the  East  Indies,  besides  the  penoe  and  halfpence 
at  present  in  circulation  throughout  England,  and 
a  large  quantity  of  mpney  6f  all  kinds  for  Russia. 
In  acknowledgment  of  Mr  Boulton's  services,  and 
in  return  for  some  specimens  of  his  diflferent  mano- 
fiictures,  the  Emperor  Paul  made  him  a  present  of  a 
valuable  collection  of  medals  and  of  minerals. 

Mr  Boulton  obtained,  in  1797,  a  patent  for  a 
mode  of  raisistg  we^r  by  impulse,  the  specification  of 
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which  10  piibHsh«d  rn  the  niatli  TokiMe  of  the  AgMr* 
tgrw  ofArU^  p«  1 45.  U  had  been  demoDatrated  by  I>a« 
oi^  BeniooUi,  in  ihe  beginmng  of  the  last  oenturji 
that  water  flowing  Uurough  a  pipe,  end  arrivii^  at  a 

Kit  in  which  the  pipe  is  auddenly  contractedi  wouid 
ve  its  Telocity  at  iret  very  greatly  increased ;  but  no 
preotteel  appliOatioa  of  the  principie  appears  to  have 
been  attempted,  uotil  an  epparatus  was  set  up,  in 
17Stt»  "by  Mr  Whiteberst,  for  Mr  Egerton  of  Ouiton, 
in  Cheshire ;  ooosisting  of  an  air«vessel,  coramuni* 
eating  with  a  waterpipe  by  a  valve,  which  was  fbroed 
open  fa^  the  piessurs  or  rather  impulse  of  the  water, 
when  its  passage  through  the  pipe  was  suddenly 
stopped  by  turning  the  cock,  in  the  ordinary  course 
ef  domestic  economy ;  and  although  the  pipe, 
through  which  the  water  was  forced  up,  was  of  ano* 
derate  height,  the  air-vessel,  which  was  at  first  made 
ef  lead,  was  soon  buret  by  Ihe  ^'  rooHMntous  force," 
as  Mr  Whitehurst  very  properly  terms  it.  The  ap* 
paratus  had  excited  much  attention  in  Franoe,  un»  • 
der  the  name  of  Montgolfier's  hydraulic  ram,  and 
Mr  Bottkon  added  to  it  a  number  of  ingenious  mo« 
dificatioas ;  some  of  which,  however,  are  more  cal* 
euhited  to  dispby  the  vivid  imagination  of  a  projec- 
tor, than  the  sound  judgm^it  of  a  practical  Engineer, 
which  had  in  general  so  strongly  characterized  all 
his  productions*   ■ 

He  died,  after  a  long  illness,  in  possession  of  con- 
siderable affluence,  and  of  imiversal  esteem,  leaving 
a  son  and  a  daughter  to  profit  by  the  wealth  and  re* 
spectability  which  he  had  acquired.  He  was  buried 
on  the  24th  of  August  at  Handsworth,  near  Soho, 
attended  by  a  procession  of  600  workmen,  and  by 
a  numerous  train  of  his  friends  and  acquaintance. 
(Mattthl^  Magazine,  Oct.  ie09,  p.  S6S.)       (i.  J.) 

BOURBON,  Isle  of.  In  the  Enwfclopadia  will 
be  found  a  pretty  full  account  of  the  discovery  and 
settlement  of  this  Island.  There  has  since  appeared 
the  work  of  M.  Bory  de  St  Vincent,  which,  though 
hititled  A  Voyage  to  ihe  Jour  principal  hie*  qf 
AfrtcOf  is,  in  fact,  almost  entirely  occupied  by  a 
very  detailed  account  of  Bourbon.  In  1811,  sJso, 
an  officer  attached  to  the  British  expedition  against 
that  Island,  published  an*  Account  of  its  Conquest^ 
with  an  Appendix  on  its  Present  State.  From  these 
materiob  we  are  enabled  to  make  some  important 
additions  to  the  information  formerly  communicated. 
The  physical  structure  of  this  Isle  being  the  point 
aud  Aspect,  on  which  most  new  light  has  been  thrown,  seems  to 
merit  our  first  attention.  Bourbon  does  not,  like 
the  Isle  of  France,  consist  of  a  level  plain,  from 
which  conical  hills  arise  in  detached  masses.  The 
whole  Idand  is  as  it  were  one  mountain,  having  its 
most  elevated  points  in  the  centre,  and  thence  slop- 
ing gradually  down  to  the  sea.  This  great  mountain, 
however,  is  spbt  into  two  portions,  of  which  the 
loftiest,  situate  in  the  northern  part,  is  called  the 
Oros  Mome,  and  its  smnmit,  the  Piton  des  Ntiges 
(Snowy  Peak).  There  is  hi  re  no  ptesent  action  of 
volcanic  fire ;  but  the  frequent  occurrence  oi*  deep 
valiefB  or  basins,  rapid  rivers  bordered  by  pecpendi- 
cnlar  wails  of  rock,  hillocks  precipitated  into  tbe^ 
vallevs  and  torrents,  basaltic  prisms  often  disposed  in 
regular  eeloaaades^  stuata  thwwn  sntethe  most  inee- 
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gidarpOiitioOSy^-^ll  these,  in  M.  Bory  de  St  Vincent's  Boorhoa. 
opinion,  indiciUte  terrible  physical  revolutions  in  for- 
mer times.     The  northern  mountain  is  entirely  vol- 
canic>  and  the  phenomena  present  themselves  in  an 
extraordinary  state  of  frequency  and  activity.    This 
writer  not  only  conceives  both  these  mountains  to 
be  originally  volcanic,  but  the  whole  Island  to  have 
been  thrown  up  by  the  action  of  subterraneous  fire. 
The  two  mountains  appear  to  him  also  to  have  for<i 
nerly  composed  only  one,  having  an  intermediate 
summit  higher  than  that  of  either  now  is.    The  vol- 
canic agitations,  however,  having  hollowed  the  in- 
ternal part  of  this  great  mass,  the  exterior  crust  fell 
in,  and  reduced  the  Island  to  the  shattered  state 
which  it  now  exhibits.    To  a  great  extent,  indeed, 
it  is  divided  into  two  portions  by  an  immense  hol- 
low, bordered  with  perpendicular  walls   of  roclg 
which,  after  running  parallel  for   seven  or    eight 
miles,  form  an  arch  ai^  unite.    At  the  foot  of  the 
volcano  is  found  an  immense  tract  of  what  the  in- 
habitants call  Brtde  **  burnt  country ;"  supposed  to 
have  been  formed  by  the  lava  spreading  into  a  spe^ 
cies  of  fiery  lake^  and.  then  consolidating  into  the 
present  surfhce.     It  is  destitute  of  all  vegetation 
whatelrer ;  its  colour  is  of  the  gloomiest  black,  the 
surface  broken  by  holes,  crevices,  and  innumerable 
asperities  of  every  description.     These,  joined  to 
its  hard  and  brittle  consistence,  render  it  impos* 
sible  to  be  trod  without  the  severest  injury  to  the 
fi^t.      Those  of  our  traveller's  attendant  negroea 
were  almost  torn  to  pieces ;  and  his  own,  though  de* 
fended  by  strong  shoes,  were  wounded  in  sevenO 
places. 

The  streams  of  Bourbon  are  mere  mountain  tor- 
rents, which  descend  from  steep  to  steep,  and  throw 
themselves  into  the  sea.  In  their  deacent,  they  dig 
for  themselves  deep  ravines,  bordered  by  lofty,  al- 
most perpendicular  walls.  The  largest  river,  how- 
ever, that  of  St  Denis,  has  not  a  longer  course  than 
seven  or  eight  miles.  These  deep  and  foaming  tor- 
rents, the  rude  surface  of  the  ground,  and  the  per- 
pendicular rents  by  which  it  is  everywhere  broken, 
render  travelling  through  Bourbon  a  most  arduous 
undertaking.  M.  Bory  de  St  Vincent  was  assured, 
that  his  plan  ef  reaching  the  two  principal  peaks  was 
altogether  impracticable;  but  his  enterprise,  and 
•love  of  science,  enabled  him  to  surmount  all  the  ix^ 
terveoing  difficulties. 

In  the  ascent  to  the  summit  of  the  volcanic  moun- 
tain, the  obstacles  encountered  were  truly  formi- 
dable. Sometimes  the  sides  of  nearly  perpendicular 
.  rocks  were  to  be  climbed ;  at  other  times,  a  road  was 
to  be  made  by  cutting  down  tlie  bushes  and  filling 
up  the  crevices ;  while  a  mist,  which  rises  every  day 
from  the  sea,  rendered  it  impossible  te>  distinguish 
his  companions  at  the  smaUest  -distance.  At  length 
they  reached  the  summit  of  the  Mamelon  centraL 
The  crater  here,  to  which  the  name  of  Dolomieu  was 
-given,  ceosists  cf  a  cavity  forty  fathoms  in  diameter, 
and  abesit  eighty  feet  de^,  the  bottom  fiH^d  with 
cottftised  piles  of.  greyish  cetaired  lava.  Tbe'sider 
-showed  none  ^ef  that  soft  huva  which  forms  a  species 
ef  Taraftih  over  ihe  ialerior  of  oriier  Oralers ;  th€|r 
xotntsted  .of  tiorqgniar  fragments  ef  hard  and  ama^ 
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BouriMkii.  pact  substances.    Our  author  here  notices  tbe  error    but  generally  ftom  opemngs  ftr  dovm  the  mountain,  BcoAoii 
of  those  who  expect,  when  they  reach«the  summit  of    and  sometimes  almost  on  a  level  with  the  sea.    It  is 


a  crater,  to  look  down  into  an  unfathomable  abyss. 
The  fact  is,  from  whatever  depth  the  liquified  sub- 
stances may  have  ascended,  that,  when  the  confla- 
gration ceases,  they  harden  and  fill  up  the  opening, 
^o  that  only  a  very  small  void  remains.     Being  led, 
however,  by  a  sulphureous  smell,  to  the  left  side  ^f 
the  present  crater,  they  discovered  a  deep  hollow 
like  a  tunnel,  the  walls  of  which  were  composed  of 
liurning  lava ;  while,  beneath,  two  columns  of  fiery 
natter,  rising  to  the  height  of  120  feet,  threw  up 
a  bloody  Hght,  ^hich  shone  brightly,  even  amid  the 
blaze  of  a  tropical  noon.      This  spectacle,  accom- 
panied with  a  sound  similar  to  that  of  an  enormous 
cascade,  filled  their  minds  with  terror  and  admiration. 
Our  traveller,  in  ascending,  had  supposed  the 
Mamehn  central  the  highest  peak  of  the  volcanic 
mountain ;  but  he  now  discovered,  i^  the  distance 
of  about  200  fathoms,  a  still  more  elevated  point, 
^hich,  after  himself,  he  named  Bory.     It  is  a  vast 
^Hiptic  basin,  the  largest  diameter  of  which  is  120, 
and  the  smallest   100    fathoms.     The  sides  rise 
perpendicularly  like  Walls,  and  are  SOO  feet  high  at 
their  greatest  elevation.      There  were  some  broken 
-partis,  however,  by  which  the  travellers  could  de- 
scend into  the  abyss.     They  found  it  tolerably  level ; 
"but  the  volcanic  ashes  with  which  it  was  bestrewed, 
bid  the  scorise  and  other  substances  which  filled  it. 
In  the  centre  was  a  crevice  the  depth  of  which  they 
^could  not  discover.    This  crater  was  entirely  silent. 
The  traveUers  spent  the  night  on  the  crater  Do- 
lomieu;  but  the  tremendous  sounds,  the  blaze  of 
light,  and  the  singularity  of  their  situation,  scarcely 
allowed  them  to  close  their  eyes.    At  about  120(1 
feet  beneath,  they  perceived  a  stream  of  lava  issumg 
from  the  mountain,  the  outlet,  probably,  of  those 
iiquified  substances  which  they  saw  fermenting  at 
the  bottom  of  the  crater. 

The  crater  is  said  to  have  been  formed  during 
ti  violent  eruption  of  the  volcano  in  1791.  In  the 
-beginning  of  June,  a  burning  vapour  appeared  ris- 
ing from  the  summit ;  then  the  sio^  of  the  mountain 
opened,  and  a  vast  torrent  of  lava  rushed  into  the  sea. 
On  the  17th  of  July,  a  subterranean  noise,  like  tlie 
discharge  of  cannon,  was  heard  throughout  the  Island ; 
aft^r  which,  there  rose  firom  the  top  of  the  mountain 
an  enormous  column  of  smoke,  of  a  deep  black,  with 
-white  spots  interspersed.  The  inhabitants,  who  had 
never  before  witnessed  such  a  phenomenon,  were 
struck  with  consternation.  Soon,  however,  the  co- 
lumn fell  down,  and  formed  a  species  of  arch  over 
the  volcano.  The  fidling  in  of  the  interior,  under- 
,  mined  by  the  previous  discharge,  is  supposed  to  ha^e 
'been  the  cause  of  the  tremendous  sound,  and  of  the 
ultimate  opening  of  the  crater. 

This  is,  perhaps,  the  most  active  volomo  in  na- 
ture. Since  the  Christian  era,  Etna  has  counted 
only  twenty-seven  eruptions ;  and  Vesuvius  twenty- 
four.  But  a  resident  at  Bourbon  assured  our  authok*, 
diat,  from  1785  to  180S,  the  mountain  had  vomited 
-flames  at  least  twice  every  year,  and  eight  of  the 
streams  had  entered  the  sea.  The  lava,  however, 
^caicefy  ever  issues  from  tbe  sunuoit  ^  a  crater^ 


remarkable,  also,  that  earthquakes,  which  so  gene- 
rally desolate  volcanic  countries,  are  here  unknown, 
Or,  at  least,  so  slight,  as  to  occasion  no  serioas  in* 
eonvenienoe.  The  constant  escape  of  the  subter- 
raneous  fire  through  the  channel  of  the  volcano, 
may,  probably,  be  the  chief  cause  which  prevents  it 
firom  shaking  the  surrounding  regions.  Another 
usual  accompaniment,  that  of  warm  springs,  is  also 
wanting ;  and  none  of  the  waters  are  impregnated 
with  any  species  of  gsis.  No  petroleum  has  been 
Ibund,  nor  any  metal,  except  iron. 

Our  traveller  made  next  an  excursion  to  the 
Piton  de$  Neiges,  which  forms  the  summit  of  the 
Gros  Mome^  tbe^  highest  mountain  in  the  Island. 
This  undertaking  proved  still  more  arduous.    The 
season  was  favourable ;  yet,  when  they  were  about 
half-way  up,  a  prodigious  rain  came  on ;  and  the 
road  lay  through  wet  and  swampy  grounds,  which 
w^e  soon  entmly  covered  with  water.    The  mists 
became  so  tliick,  that  nothing  could  be  distinguish- 
ed.   The  negroes,  accustomed  to  a  milder  air,  were 
benumbed ;  and,  refusing  to  proceed,  would  have 
perished  with  cold,  had  not  the  Frenchmen  driven 
them  forcibly  on,  till  they  came  to  a  spot  where  they 
found  shelter  and  refreshment.     They  spent  here 
two  niehts;  and,  on  tbe  third  day,  were  able  to 
reach  their  destination.    The  view  fi^Kn  the  summit 
appeared  to  our  traveller  to  equal  the  most  majestic 
scenes  of  the  Alps  and  the  Pyrenees.    In  the  Island 
beneath,  every  object  was  visible   as  on  a  map; 
while,  on  every  side,  the  inmieasurable  ext^it  of 
ocean  mingling  with  Uie  skies,  made  them  feel  as  if 
insulated  on  this  spot  from  the  rest  of  the  universe. 
The  thermometer  was  so  low  as  8®.     Here  consi- 
derable masses  of  rock  were  observed,  undermined 
to  such  a  degree,  that  a  very  slight  efibrt  was  suf- 
ficient to  throw  them  down  the  precipices,  where, 
displacing  others,  they  rolled  to  a  great  depth,  and 
caused  prodigious  havock.    Every  part  of  the  moun- 
tain, indeed,  appears  furrowed  and  shattered  by  the 
violent  action  of  the  rains,  which  have  already  sen- 
sibly dimihirtied  its  magnitude,  and  are  likely  more 
and  more  to  produce  that  effect. 

M.  Bory  does  not  appear  to  have  instituted  any 
investigation  into  the  height  of  these .  mountains. 
Professor  Jameson,  in  his  Geognosy^  estimates  dnt 
of  the  Gras  Morne  at  96OO,  and  that  of  the  vol- 
icano  at  76SO  feet  above  the  level  of  the  sea.    The 
French  traveller  gives  a  copious,  but  not  very  pre- 
cise, account  of  its  geological  features.    The  lower 
part  of  the  Gros  Mome  is  composed  of  basalt,  a 
substance  which  abounds  in  every  part  of  the  Island, 
and  which,  from  the  manner  in  which  it  is  connect- 
ed with  and  surrounded  by  lava,  is  conceived  by  our 
author  to  have  been  universally  crystallixed  firom  a 
state  of  fusion.    He  notices,  also,  the  frequent  oc- 
eurrenbe  of  what  he  calls  Trappean  lava ;  though 
this,  as  well  as  much  of  the  basalt,  would  probably, 
by  die  disciple  of  Weroer,  be  referred  to  some  of 
the  newer  formations  of  Trap.    On  some  of  the  pre* 
cipices  at  the  sununit  of  the  Groi  MomCf  there  ap- 
peared aa  UDDWDse  depth  of  horizontal  strata,  which 
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llmirboii.  might  hove  rendered  an  igneous  origb  Improbable^ 
'  had  it  not  been  so  clearlj  proved  by  other  phenome* 
na.    Large  blocks  of  granite  are  found  in  the  rivers 
which  flow  at  the  foot  of  the  Gres  Mome. 

It  is  now  time  to  take  a  view  of  the  political  and 
commercial  aspect  of  Bourbon.  By  the  Revolu- 
tionists it  was  called  Reunion ;  but  this  name,  which 
was  never  fully  established  among  us,  may  be  now 
supposed  to  have  again  given  place  to  its  ancient 
appellation.  The  Island  is  divided  into  eleven  pa- 
rishes, St  Denis^  containing  the  capital  of  that 
name,  St  Marie,  St  Susaone,  St  Andr^,  St  Be- 
noit,  St  Rose,  St  Joseph,  St  Pierre  de  la  Riviere 
d'Abord,  St  Louis  du  Gaul,  St  Leu«  and  St  PauU 
St  Denis  can  scarcely  be  called  a  city ;  the  streets 
resemble  roads  in  the  country,  being  covered  with 
grass  and  sand,  under  which  are  often  concealed 
sharp  pointed  stones,  which  inflict  severe  wounds  on 
the  feet.  The  houses  are  built  of  wood,  and  are 
agreeable ;  they  are  constructed  entirely  with  a  view 
to  coolness.  The  furniture  is  slender,  and  many  of  the 
rooms /oot  even  carpeted;  a  deficiency  not  arising 
from  absolute  poverty,  but  from  the  difficulty,  in 
this  remote  situation,  of  procuring  the  artificial  con- 
veniences of  life.  The  houses  in  the  country  are 
of  a  peculiar  construction,  very  long,  very  narrow, 
and  tapering  to  a  point. 

The  Island  is  distinguisoed  into  the  windward  and 
leeward  sides ;  of  which  the  former,  descending  by 
a  gentle  slope,  and  refreshed  by  continual  breeses, 
is  fertile  and  smiling ;  while  the  latter  is  compara- 
tively rude,  dry,  and  barren.  The  torrents,  conti- 
nually washing  away  the  soil,  are  supposed  to  aug* 
ment  the  sterility.  Only  a  narrow  slope,  about  a 
league  and  a  half  inward  from  the  sea,  is  under  re- 
gular cultivation.  The  interior  consists  aS  immense 
forests,  inhabited  by  a  species  of  fugitive  Mulattoes, 
who  live  almost  in  a  state  of  nature.  The  reports 
as  to  the  amount  of  the  population  are  very  various. 
M.  Bory  understood  it,  in  1765,  to  contain  4000 
whites,  and  15,000  slaves,  and  supposes  that  they 
have  not  much  increased  since  that  time ;  but  the 
narrator  of  the  expedition 'in  1811  gives  the  numbers 
then  at  1 6,400  Europeans,  3496  free  negifoes,  and 
60,450  slaves.  The  precision  of  the  numbers  seems 
to  indicate  an  actual  enumeration. 

The  staple  production  of  this  Island  is  coffee. 

The  first  planu  were  early  brought  from  Arabia, 

and  soon  flourished  to  such  a  degree,  that  the  coffee 

of  Bourbon  was  only  second  to  that  produced  in  the 

parent  disti*ict.    During  the  Revolution,  the  want  of 

a  regular  market,  by  diminiBhing  the  encouragement 

to  carefitl  cultivation,  sensibly  lowered  the  quality.  It 

is  still,  however,  produced  in  large  quantity.    Next 

to  it  ranks  the  article  of  cloves.    The  clove-tree  is 

of  very  easy  cultivation ;  the  chief  disadvantage  \b 

the  precariousness  of  the  produce.     It  has  been 

known  in  one  year  to  yield  only  1000  lbs.,  and  In 

the  next  500,000  lbs.     Cotton,  likewise,  has  been 

long  a  staple  of  the  Island ;  but  a  violent  hurricane 

in  1801,  and  a  disease  which  afterwards  made  ito  ap* 

peanmce  among  the  plants,  discouraged  a  number 

of  the  {banters,  nho  acoordiaoly  b^an  tivemploy 

dieir  lands  ia  the  tultuM  of  co&e. 
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The  following  is  stated  to  be  the  total  produce  of  Bombon. 


the  Island  on  an  average  of  several  years: 


II 

Rotirgoing. 


Coffee 

Cloves 

Cotton 

Grain 

Maize 

Pease 

Potatoes 


73,200  Cwt.  Value  132,000  piastres. 

180,000  lbs.  540,000 

240,000   '  60,000 

185,000  57.000 

2,500,000  21,000 

200,000  4,000 

280,000  2,800             ,   * 


1,488,800  piastre^. 

The  imports  consist  of  a  great  variety  of  European 
goods,  the  r^ular  amount  of  which  is  stated  at 
280,000  piastres,  besides  a  large  contraband.  Bour« 
bon  labours  under  the  serious  disadvantage  of  not 
possessing  a  single  harbour,  nor  any  roadstead  in 
which  vessels  can  ride  with  safety.  The  trade, 
therefore,  can  be  conducted  only  through  the  me-' 
dium  of  Mauritius,  and  is  entirely  in  Uie  hands  of 
the  merchants  of  that  Island.  (b.) 

BOURGOING  (JoHH  Francis  i>b),  was  bom  of 
an  ancient  family  at  Nevers,  on  the  20th  Novem- 
ber 1748.    He  was  educated  at  the  Military  School 
of  Paris,  and  devoted  himself  particularly  to  Uie 
study  of  the  languages.    At  the  n^  of  seventeen  he 
was  sent  by  the  government  to  Strasburgh,  where 
he  studied  Public  Law  under  the  celebrated  Profes- 
sor Kugler.    Having  spent  tlu-ee  years  there,  he 
received  a  commission  in  the  regiment  of  Auvergne. 
When  scarcely  twenty,  he  was  appointed  Secretary, 
of  Legation  at  the  Diet  of  Ratisbon ;  and  after  hav- 
ing been  employed,  during  four  years,  in  the  dis- 
charge of  various  diplomatic  functions,  he  returned 
to  his  regiment;  where  he  continued  to  occupy  him- 
self with  the  study  of  Public  Law.    In  1777,  he 
went  as  first  Secretary  to  M.  de  Montmorin,  who 
was  appointed  Ambassador  to  the  Court  of  Madrid. 
Eight  years  afterwards,  Montmorin  having  been  re- 
called, Bourgoing  remained  eighteen  months  at  Ma- 
drid in  the  character  of  Charg6  d'A£&ires.   It  waa 
during  this  long  fesidence  in  Spain  that  he  collected 
the  materials  for  his*  TahUau  de  I'Emagne  tnodeme* 
On  his  return  to  France,  in  1787*  he  was  sent  as 
Minister  Plenipotentiary  to  Hamburgh ;  and,  in  1791, 
he  went  in  a  similar  capacity  to  Madrid,  where  he 
remained  until  the  month  of  March  1793*    Having 
again  returned  to  France,  during  the  most  trouble- 
some period  of  the  Revolution,  he  retired  to  his  na- 
tive town,  where  for  some  time  he  fiUed  the  first 
municipal  office.     The  revolution  of  the  18th  Bru" 
maire  (10th  November  1799)  drew  him  at  length 
from  the  bosom  of  privacy.     In  1801,  the  First 
Consul  appointed  him  Minister  Plenipotentiaiy  at 
the  Court  of  Denmark,  and  afterwards  at  that  of 
Sweden.     In  1808,  he  was  sent  as  Minister  Pleni- 
potentiary to  Saxony.     At  Dresden  he  was  attack- 
ed by  the  complaint  which  terminated  his  life ;  and 
he  died  at  Carlsbad,  whither  he  had  repaired  for  the 
benefit  of  the  water^  on  the  20th  of  July  181  It  at 
the  age  of  sis;ty-three. 

Bourgoing  was  a  man  of  the  most  disinterested  in- 
^ff^^y  f  and  he  died  poor,  although  he  had  been  em- 
ployed in  various  situations  in  which  he  might  have 
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BennKoing  foand  opportunities  of  acquiring  wealtii.    He  left  a 
-^   K        family  of  five  children,  three  sons  and  two  daughters. 
'    The  following  is  a  list  of  his  publications :  1 .  Nouveau 
V(M/age  in  Espagne,  ou  Tableau  de  fetat  actual  de  cette 
Monarchic  ;  first  published  in  1789>  S  vols.  8vo.  The 
fourth  edition  augmented,  was  published  under  the 
title  of  Tableau  de  F Espagne  moderne,  in  1807>  in  S 
vols.  8vo,  with  an  atlas.     This  i^  the  best  known  and 
SDOSt  esteemed  of  his  works,  and  has  been  translated 
into  various  languages.     2.  Mimoires^  Hisioriques, 
et  Philosophiquesy  sur  PiS  VL  et  sur  son  PonttjUcatf 
S  vols.  8vo,  1798  ;  second  edition,  1800.    Some  pre- 
fer die  first  edition  of  this  work,  although  the  second 
is  continued  to  the  death  of  Pius  VI.    3.  Histoire  det 
Flibustiersy  traduiie  de  FAllcmand  de  M.  d'Artken'- 
hcUzy  Paris  1804,  8vo.     4.  Hiaaire  de  rEmpereur 
Charlemagne^  traduction  lihre  de  rAttemand  dm  Prof. 
Hegewisch,  lS05y  Syo.  5.  Correspondence  d'unjeune 
MilitairCf  ou  Memoires  du  Marqtds  de  Luiign^  et 
d*Hortense  de  <$.  Justy  177S,  2  vols.  12mo.     fiour« 
going  translated  some  other  works  from  the  German^ 
and  published  several  tracts  of  little  importance.    In 
1808,  he  published  an  edition  of  tlie  Travels  of  the 
Due  du  Chatelet  in  Portugal  i  and  he  was  the  Editor 
of  the  CorreMx>n4ence  of  VoUaire  vaUh  Bemis,    (h^) 
BRAMAH  (Joseph),  a  practical  Engineer  and 
Machinist,  was  born  at  Scainborough  in  Yorkshire, 
on  the  18th  of  April  1749.     His  father  rented  a 
fiu'm  on  the  estate  of  Lord  Strafford,  and,  being  the 
eldest  of  five  children,  he  was  intended  for  the  same 
employment.     He  exhibited,  at  a  very  early  age^ 
an  unusual  talent  for  the  mechanical  arts,>8nd  suc- 
ceeded, when  he  was  quite  a  boy,  in  making  two 
violoncellos,  which  were  found  to  be  very  tolerable 
instruments,  and  in  cutting  a  single  block  of  wood 
into  a  violin,  chiefly  bv  means  ol  tools  which  were 
ibrged  for  him  by  a  neighbouring  smith,  whom,  at  a 
subsequent  period  of  his  life,  he  induced  to  assist 
him  in  London  as  one  oS  his  principal  workmen. 
Notwithstanding  the  ingenuity  which  he  had  thus 
displayed,  his  destination  in  life  might  have  preclud- 
ed its  further  cultivation,  had  he  nq^^  fortunaitely  for 
.  himself  and  for  the  public,  been  incapacitated,  when 
he  was  about  sixteen,  by  an  accidental  lameness  in 
his  ancle,  for  the  pursuit  of  agricultural  labour.    He 
was  then  apprenticed  to  a  Carpenter  and  Joiaer,  who 
seems,  however,  to  have  contributed  but  little  to  his 
improvement  in  mechanical  knowledge. 

When  the  term  of  his  engagement  was  expired, 
he  obtained  employment  for  some  time  in  the  work- 
shops of  a  Cabinetmaker  in  London,  and  soon  after 
established  himself  as  a  principal  in  that  business. 
Another  accidental  confinement  left  his  mind  at  li- 
berty for  a  time  to  occupy  itself  with  reflection  and 
invention ;  and  he  employed  his  involuntary  leisure 
in  the  improvement  oif  some  of  the  most  humble, 
'  but  not  the  least  useful,  of  domestic  conveniences. 
He  obtained  a  patent  for  his  inventions^  and  esta- 
blished a  manufacture  of  these  and  other  similar  ar- 
tkle«  in  Denmark  Street,  S(^ ;  where  he  continiied 
to  sintpiify  and  improve  the  lurangement  of  the 
pumps  and  pipes  subservient  to  bis  principal  pur- 
pose. He  procured,  m  I7gs,  a  pasenC  for  a  water- 
eock,  intended  to  allow  the  fluids  mere  vniatempt- 
ed  passage  through  it,  than  was  practicable  in  the 
ordinary  construction.    He  afterwards  removed  to 


N,  and  estaUiriied  the  various  bnnicfaes  of  v^ 
his  manufiEictory  in  some  extensive  premiies  at  Pirn*  ^^vw 


In  1784,  Mr  Bramah  took  out  a  patent  for  his 
improvement  in  locks,  which  certainly  appear  to  be 
oi  very  material  importance :  their  peculiar  charsoter 
depends  on  the  arrangement  of  a  number  of  leveis  or 
sliders  in  such  a  manner,  as  to  preserve^  when  at 
rest,  a  uniform  situation,  and  to  be  only  preved 
down  by  the  key  to  certain  unequal  depths,  wlnck 
nothing  but  the  key  can  ascertain ;  the  levers  not 
liaving  any  stop  to  retain  them  in  their  required  sitot^ 
tion,  except  liiat  which  forms  a  part  of  the  key.  The 
construction  is  nore  particularly  detailed  in  tbe  ^leci- 
ficniion  of  the  patent  {JUpert&ry  nfArtSi  V.S17.),  as 
well  as  tn  the  inventors  DiseerUUion  an  Lodu^  Sve; 
and  some  additional  siodificatinnat  allowing  the  key  t» 
be  varied  at  pleasure,  are  described  bd  a  patent,  dst* 
ed  in  1798.    U  is  net  easy  to  si^  why  the  applicatioa 
for  an  act  of  Parliament  to  prolong  the  privilege  was 
unsuccessful,  unless  it  was  supposed  that  the  iavea- 
tor  had  been  already  sufficiently  repaid  for  the  share 
of  ingenuity  which  his  contrivaiiee  exhibited;  but 
the  report,  that  one  of  these  lodos  had  been  readily 
opened,  before  a  oommtttee  of  the  House  of  Com* 
mons,  by  moana  of  a  common  qmll,  was  a  groei  mil- 
representation  of  the  fact ;  the  quill  having  in  reali- 
ty been  previonaly  cut  into  the  required  shape  from 
the  true  key;  and  the  experiment  only  served  to 
show  the  petfoetbn  of  the  workmanship,  so  little 
force  being  required  to  overcenae  tbe  reaiataoce^ 
when  properiy  applied.  ■ 

For  dl^rent  modifications  of  pumps  and  fire-en- 
gines,  Mr  Bramah  took  out  three  succeaeiire  pa- 
tents, the  two  last  dated  m  1790  and  179S.    {Re* 
pertar^j  II.  lU.)  H»  **  rotative  principle"  ceaaists  in 
making  the  part,  which  acts  immediately  on  the  wa- 
ter, in  the  form  of  a  alider,  sweeping  round  a  cyiin- 
drical  oavity>  and  kept  in  its  place  by  means  of  an 
eccentric  groove;  a  constmcdoo  ffhich  wss  very 
possibly  suggested  by  his  own  inventive  nund,  but 
which  had  been  before  described,  in  a  form  nearly 
simOor,  by  Ramelli^   Cavalleri,  Araoatons,  Pnace 
Rupert,  and  Dr  Hooke.     The  third  patest  rehtted 
diiefly  to  dbe  attachment  of  a  conridendrfe  reaervoir 
of  water  to  the  fire-engine,  in  a  cylindrical  fors^ 
and  to  the  furnishing  it  with  wheels  of  its  own,  of  a 
prc^r  size  and  strength  to  allow  it  to  be  convenieat- 
ly  worked. 

There  was  somewhat  more  of  originality  in  tbe  idea 
of  applving  practically,  to  the  purpose  of  a  pren, 
the  well-known  principle  of  the  hydrostatic  paradox; 
by  which,  as  by  a  lever  with  araaa  capable  of  uifinite 
variation,  tbe  smallest  imaginable  weight  is  made  ca- 
pable of  holding  in  equUikrium  a  ftwceiaoomparablf 
ffreater.  Mr  Bramah's  pateat  for  the  mvestkio  ii 
dated  in  1796.(J^p0rforv,  VI. 889.),. and  It^  ^^ 
one  of  the^most  successnil  of  bis  numerous  apecoia- 
tiona.  He  added  to  it  in  a  subsequent  psseat  the 
contrivance  of  a  <<  retainer/'  for  beeping  goods  ia  a 
constant  state  of  preasure,  for  an  smlimined  dme  af* 
ser  their  removal  ftom  the  press.  The  appmratu' 
has  ceitaiiily  a  coniideMble  advantage  in  the  great 
steadiness  with  whidk  slie  fovde  ean  be  applied,  io 
the  facility  with  which  it  can  be  regulated,  and  the 
convenience  with  which  it  can  he  continued  witboat 
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riteriAioa ;  and  it  luu  been  extenuveljr  appKed  both 
on  a  9null  and  on  a  large  scale ;  for  copying  writ- 
ings, for  pressing  gunpowder,  for  proving  cables  and 
ciiains,  for  raising  weigbis  of  various  kinds,  and  for 
drawing  piles,  and  pulling  up  trees  by  the  roots* 

A  simple  but  a  very  convenient  arrangenent  of 
little  pumps  and  pipes  has  been  very  generally  em- 
ployed in  public-houses   under  th^  n.^me  of  the 
Beer-machine :  For  this  Mr  Bramah  took  out  a  pa- 
tent 10  1797f  describing  it  as  part  of  an  apparatus 
for  retaining,  drawing,  and  clarifying  liquors  {Reper* 
ior^j  IX.  36l).    He  prefoces  his  specificaiion  with 
some  geaeial  observations  on  the  right  of  an  inven- 
tor to  a  property  both  in  the  objects  which  he  s^ 
lects  for  his  improvements,  and  in  the  means  which 
he  employs  for  the  attaiumeat  of  them ;  and  de- 
mands of  the  public  justice  an  ample  security  for 
both  these  riffhts ;  grounding  this  claim  on  his  reso- 
lution to  loake  a  qlear  and  unreserved  disclosure  of 
ell  bis  inventipos.    Besides  the  method  of  pumping 
up  the  liquors  from  the  various  casks  through  flexi- 
ble pipes,  without  the  necessij^  of  entering  the  cel- 
lar, bo  describes  a  mode  of  converting  every  cask 
into  a  forcing  pump,  excluding  tbe  w>  and  raising 
the  liquor  to  any  part  oi  tbe  bouse,  by  a  load  on  its 
lieed,  which  is  to  be  converted  into  a  piston,.    He 
mentions  also  a  filtering  machine,— 4i  vent  peg»— a 
method  of  making  pipe^— and  a  new  form  of  stop- 
nocks- 

In  1801  he  obtained  a  patent  for  some  improve- 
ments in  the  construction  of  steam-engines,  particu- 
larly relating  to  the  boilers ;  and  io  1808^  for  a  very 
elahoiate  ai»d  accurate  machiae  for  producing  smooth 
-and  parallel  svrfocea  on  wood  waA  otber  materials^ 
The  tools  of  diffinreot  kinds  empioyisd  in  this  m»- 
obive,  such  aa,  gouges,  spokesbaves,  and  {rfanes,  aiie 
oarriod  with  a  copsidetaWo  velocity  by  a  rotatory 
motion,  and  come  successively  in  contact  with  the 
wood,  whicb  ia  placed  on  a  movcsebl^  oftrriage  gra- 
dually advancing  s   the  centre  or  i^^dgeon  of  the 
axis  or  shaft,  instead  of  %  common  step»  is  support- 
ed by  a  barrel  of  oil,  to  wbkb  it  is  fitted  by  a 
eoUar;  and  this  arrangamenl  not  o^y*  disrinishes 
the  friction  very  considerably,  but  nHows  the  height 
of  the  shaft  also  tp  be  very  easily  and  acc^urately  re- 
gulated, by  means  of  a  small  forcing  puwp.    The 
inventor  tbinkp  this  liquid  support  likely  to  be  as 
permanent  as  it  is  advantageous ;  but  it  may  be  ap- 
prehended, th^t  the  constant  friction  of  such  a  col- 
lar would  cause  it  to  requke  frequent  repairs^,  ip  or- 
>  der  ta  prevept  the  escape  of  the  oil  so  powerfully 
compressed*    The  macbiae  km  been  erected  on  a 
laiige  scele.  in  the  Arsenal  at  Woolwich,  and  is  em- 
ployed with  pecfoct  success.    The  specification  in* 
dudes  the  di»icriptton  of  a  mode  of  turning  spheri- 
cal surfaces,  eitlier  convex  or  coficaye,  by  the  simple 
contrivance  of  a  tool  moveable  on  an  axi^  precisely 
peqiendjcular  to  that  of  the  lathe ;  and  of  cutting 
out  concentric  shells,  by  fixing  in  the  same  maimer, 
a  curved  tooU  nearly  of  the  same  form  as  that  which 
is  employed  by  tbie  common  turners  for  making 
wooden  bowls. 

An  improvement  in  the  processes  for  making  par 
pe^  with  (he  asaistanoQ  of  mw  machinery,,  in  large 
akeetB,  was  secured  to  the  inventor,  by  a.  patent,  in 


BRA 


431 


i8i5  (RepeHaru,  it  Sen  VUI.  1).  The  description  ^  B«m^.. 
is  accompanied  by  that  of  a  mode  of  drying  the 
paper  on  sliding  firames,  hung  on  lines  like  sashe<i, 
and  of  keepmg  it  in  a  state  of  compression  by  re- 
tainers adapted  to  the  hydrostatic  press;  but  Mi: 
Bramah  had  not  leisure  to  introduce  these  arrange- 
ments into  actual  practice,  although  ha  had  been 
at  a  considerable  expence  in  preparing  the  appara- 
tus. 

His  next  invention  was,  however,  very  efEectuaUy 
carried  into  execution  in  a  particular  department* 
notwithstanding  its  unpromising  appearance,  as  ge- 
nerally stated  in  the  specification  of  the  patent, 
which  he  obtained  in  1806  (Repertory ^  2  ikr.X. 
S29),    He  proposes  to  facilitate  tne  process  of  print- 
ingi  by  means  of  a  roller,  composed  of  a  nmnber  of 
circular  plates,  closely  fitted  together,  and  turning 
on  the  same  axis*  each  bearing  twenty-six  letters, 
with  figures,  spaces,  and  various  marks,  either  en- 
graved or  projecting,  and  capable  of  being  shifted  a^ 
pleasure,  so  as  to  express  any  single  line  by  a  pro- 
per combination  of  the  plates.    This  is  described  as 
a  substitute  for  common  printing,  copperplate  en- 
gravis^,  and  calico  printing;  and  the  mk  is  intend- 
ed to  be  supplied  by  a  trough  fixed  above  and  in 
contact  with  the  cylinder.    Now,  it  is  obvious,  that 
such  a  machine  would  be  insufferably  tedious  and 
inconvenient  for  every  purpose  of  eomdion  printii:^ 
which  it  would  be  scarcely  posrible  to  perform  by  its 
means ;  but  when  we  discover  that  the  inventor  had 
probably  in  view  the  apparatus  which  he  constructs 
ed  the  next  year  for  the  Bonk  of  England,  for  num- 
bering and  <Mting  their  notes,  we  shdl  be  aware  that 
the  means  were  admirably  adapted  to  the  end ;  a 
single  line  only  being  here  wanted  at  once,  in  which 
a  single  figure  was  to  be  changed  at  each  step,  and 
that  in  a  regular  order.    In  fact,  during  the  im- 
mense temporary  circulation  of  one  and  two  pound- 
notes,  the  Bank  has  been  able,  by  this  machinery, 
under,  the  management  of  about  20  clerks,  to  pcor- 
form  the  labour  of  120»  who  were  before  required 
for.  the  purpose. 

Mr  Bramah  procured  a  patent,  in  1 809,  for  a  mode 
of  making  and  holding  pens  for  writing,  calculated 
to  save  the  substance  of  the  quill,  by  cutting  a  num? 
her  of  pens  out  of  it,  instead  of  a  single  one;  and 
those,  who  are  not  hi  the  habit  of  making  their  own 
pens,  may  often  find  a  convenience  in  the  portable 
form,  in  which  this  and  other  similar  *'  pterophori " 
are  arranged.  In  1819,  he  brought  forward  his  pa- 
tent for  the  construction  of  main  pipet»,  to  be  earned 
through  the  principal  streets  of  a  metropolis^  of  suffi- 
cient thickness  to  withstand  a  great  force,  to  which  the^ 
water  within  them  is  intended  to  be  subjected,  by^ 
proper  pumps,  furnished  with  air  vessels ;  so  that 
the  water  may  not  only  be  ready  for  the  immediate 
extinction  of  fires,  without  the  necessity  of  bringing 
an  engine  to  the  spok  but  may  4dao  furnish  a  con<* 
venieot  moving  power  for  various  mechanical  pur^ 
poses,  such  as  raising  weights,  by  means  of  tubea 
sliding  out  of  each  other,  like  those  of  a  ^telescopCk 
He  observes  that  he  has  frequently  had  occasion  to 
employ  a  hydrostatic  preRsure,  ia  many  of  his  operas 
tions,  equivalent  to  that  of  a  column  of  wate». 
20^000  feet  high,  which  is  about  4  tons  for  e\ery 
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Braoiah.  square  inch.  He  also  asserts  that  he  can  form  500 
^"^  tubes,  each  5  feet  long,  capable  of  sliding  within  each 
other,  and  of  being  extended  in  a  few  seconds,  by 
the  pressure  of  air  forced  into  them,  to  a  length  of 
250a  feet;  and,  with  a  power  of  this  kind,  he  seems 
to  have  imagined  that  he  could  raise  wrecks,  and 
regulate  ^e  descent  of  weights  of  various  descrip- 
tions. 

His  improvements  in  wheel-carriages,  for  which 
he  obtained  a  patent  in  1814, 'consisted  in  fixing' 
each  wheel  to  a  separate  moveable  axis,  having  iu 
bearings  at  two  distinct  points  of  its  length,  but  loose- 
ly  inclosed  between  these  pointe,  in  a  cylinder  filled 
with  oil;  and,  in  some  cases,  he  proposes  to  fix  the 
€»ppo8ite  wheels  to  the  same  axis,  though  with  a 
power  of  turning  -wery  stiffly  round  it,  in  order  to 
lessen  the  lateral  motion  of  the  shafls  in  very  rough 
joads.  He  also  suggests  the  use  of  pneumatic 
spring,  formed  by  pistons,  sliding  in  cylinders,  as  a 
iubstitute  for  common  springs  of  metal. 

The  purpose  of  Mr  Bramah's  last  patent  was  the 
prevention  of  the  dry  rot,  by  laying  on  the  timber, 
meant  to  be  preserved  from  it,  a  thin  coat  of  Pai-ker's 
Roman  cement,  much  diluted  with  water ;  but  he 
does  not  appear  to  have  pursued  this  experimei|t, 
having  transferred  his  right  in  the  invention  to  other 
hands. 

>  In  addition  to  the  seventeen  patents  which  have 
been  mentioned,  he  took  out  two  or  three  others  of 
less  importance,  at  different  times,  besides  a  variety 
of  contrivances,  which  he  did  not  think  necessary  to 
appropriate  to  himself  by  a  legal  privilege.  Mr 
Nicholson  has  mentioned  a  double  plunger  for  a 
forcing  pump,  as  described  to  him  by  Mr  Bramah 
{Nich.  Jour.  VII.  50) ;  which,  in  the  form  he  has 
delineated,  is  certainly  possessed  of  no  particular  ad- 
vantage, producing  only  with  a  large  apparatus  the 
efiect  of  a  much  smaller.  Mr  Bramah  had  erected, 
in  the  latter  years  of  his  life,  some  large  machines  at 
the  Thames  Bank,  for  sawing  stones  and  timber ;  he 
had  begun  to  devise  some  improvements  in  bridges 
and  in  lockfl  for  canals ;  and  he  had  at  one  time  been 
actually  employed  in  the  execution  of  some  water- 
^  works  belonging  to  the  department  of  the  civil  enei* 
Heer,  which  he  had  completed  with  ability  and  with 
success.  His  great  and  various  exertions  appear  in 
aome  measure  to  have  exhausted  the  strength  of  his 
constitution ;  and  his  last  illness  was  immediately  oc- 
casioned by  a  severe  cold,  taken  in  the  prosecution 
of  his  experiments  on  the  tearing  up  of  trees,  made 
in  Holt  Forest.  He  died  in  his  sixty-sixth  year,  on 
the  9th  of  December  1 814. 

Mr  Bramah  was  a  sincere  believer  in  the  doctrines 
of  the  Christian  religion ;  and,  notwithstanding  his 
diversified  avocations,  he  left  several  manuscript  es- 
says on  religious  subjects.  In  his  moral  character, 
he  was  cheemil,  benevolent,  and  aflfectionate ;  in  his 
habits  he  was  neat  and  methodical;  and  he  knew 
well  how  to  temper  liberality  with  economy.  He 
often  kept  his  workmen  employed  more  for  their 
sake  than  his  own,  when  the  stagnation  of  trade  de- 
prived him  of  the  means  of  disposins  of  the  products 
of  their  labour.  It  is  surely  on  the  characters  of 
such  individuals  that  the  wealth  and  prosperity  of 
tihe  British  empire  most  essentially  depend;  an  in- 
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ventivc  imagination,  contfolled  by  a  sound  jadgment,  Bud. 
an  incessant  activity  of  mind  and  body,  a  head  that  ^^^Nv 
can  direct,  imd  a  heart  that  can  feel,  are  the  genuiDe 
sources  of  that  practical  superiority  which  is  well 
known  to  distinguish  the  productions  of  our  national 
industry.  (Life  of  Mr  Bramahy  hu  Dr  Brovm^  in  the 
New  Monthly  Magazine Jor  ApruiSlS.)      (8.p.) 

BRASIL.  In  the  Enci^dtmadia  will  be  found  aa 
account  of  the  discovery  of  crasil,  with  such  parti- 
culars relative  to  its  subsequent  history,  and  dream- 
stances,  as  could,  be  collected  from  the  most  ap* 
proved  publications  on  the  subject.  We  shall  here 
add  such  further  information  as  has  been  com- 
municated to  the  public  in  the  works  of  more  recent 
travellers. 

The -name  of  Brasil,  which  was  at  first  understood  Bondii» 
to  apply  to  a  small  portion  of  the  American  coast  from 
the  mouth  of  the  Amazons  southward,  now  com- 
prehends the  whole  Portuguese  territories  in  South 
America.    On  the  east,  Uiis  region  is  bounded  bj 
the  Atlantic  Ocean,  and  on  the  west.by  Peru.    Ts 
the  north  and  south,  its  natural  boundaries  seem  ts 
be  the  two  great  rivers,  the  Amazons  and  the  Phita; 
but  its  actual  frontiers  have  been  fixed  by  treaties, 
and  have  either  receded  from  those  natural  boanda^ 
net,  or  been  enlarged  beyond  them,  according  to  the 
political  interests  and  vi^ws  of  tlie  difierent  powen 
interested   in  the  possessibn   of  those  territoriei. 
This  vast  countnr,  from  the  mouth  of  the  river  Ama^ 
zona,  almost  under  the  equator,  to  the  85th  degree 
of  south  latitude,  extends  in  length  about  2000 
miles,  and  its  greatest  breadth,  from  east  to  west,  is 
nearly  the  same ;  but,  towards  the  south,  it  is  con- 
tracted, by  the  mutual  approach  of  its  eastern  and 
western  boundariea,  within  much  narrower  limits. 
The  mouths  of  its  navigable  rivera,  and  the  wind* 
ings  of  the  shore,  give  it  about  ISOO  leagues  of  sea- 
coast. 

Viewed  fr<om  the  sea,  Brasil  appears  on  its  first  as-  GaxnlA» 
pect  mountainous,  rough,  and  unequsd ;  but,  on  anear-  P^ 
er  approach,  no  prospect  caii  be  more  pictures<}ue  and 
agreeable  than  that  which  it  presents, — its  emmences 
covered  with  magnificent  woods,  and  its  valleys  with 
eternal  green,  l^e  interior  df  the  country,  generally 
speaking,  is  one  vast  foreat.  But  in  the  centre  is  the 
vast  plain  of  Campos  Parexis,  which  extends  east  and 
west  for  several  hundred  miles,  and  Is  covered  with 
a  light  earth,  and  with  heaps  of  sand,  resembling 
from  a  distance,  by  its  continual  shifting  and  undiUa- 
tion,  the  agitated  waves  of  the  ocean.  The  soQ  is  to 
loose  and  sandy,  that  the  convoys  of  mules  which 
have  to  pass  this  way,  frequently  sink  mto  it,  and 
make  theur  way  forward  with  great  diificulty.  The 
vegetation  with  which  it  is  covered  consists  of  a 
stunted  species  of  herbage,  with  smidl  leaves,  round 
and  pointed  like  a  lancet.  This  immense  sandy 
plain  rises  up  towards  the  centre  into  chains  of 
mountains,  which  are  generally  considered  the  high- 
est in  Brasil,  and  are  extended  over  a  space  of 
more  than  SOO  lei^es.  It  is  from  this  mountain- 
ous country  that  all  those  rivers  proceed,  which 
finally  pour  thehr  tributary  waters  into  the  Ama* 
zona,  the  Par^kguay,  and  the  southern  Atlantic. 
Those  rivers,  and  the  river  Madera,  which  Bows 
northward  into  the  Amazona,  together  with  their 
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BniO.     tributary  streams,  run  along  the  interior  frontier  of 
^■^^V^^  Brasil  for  a  space  of  nearly  1500  miles,,  and  form 
the  boundary  by  which  this  country  is  separated  from 
the  Spanish  provinces, 
Atflontaiiis.      The  principal  mass  of  mountains  is  to  the  north- 
ward or  Rio  Janeiro,  towards  the  sources  of  those 
three  great  rivers  in  the  interior,  the  St  Francis,  the 
Parana,  and  the  Toccantins*     These  mountains  not 
only  abound  in  mines  of  copper  and  of  iron,  but 
they  conceal  besides  rich  mines  of  gold,  diamonds, 
and  other  precious  stones.  From  this  elevated  group, 
different  chains  are  prolonged  towards  the  south,  in 
«  direction  parallel  with  the  coast,  under  the  name  of 
Cerro  des  EnirraUcUf  and  Cerro  do  Frio.     Another 
branch,  proceeding  from  the  same  centre,  follows  a 
similar  direction  to  the  south,  while  a  third  chain,  un- 
der the  name  of  Matto^Grosso,  bends  to  the  north* 
west  towards  the  central  plain,  and  forms  the  divid- 
ing ridge  between  the  waters  which  flow  southward 
into  the  Paraguay  and  the  Parana  on  one  side,  and 
tfiose  which  flow  northward  into  the  Toccantins  and 
the  Chingu,  and  Anally  into,  the  Amazons,  on  die 
other.     Between  the  Parana  and  the  Paraguay,  an 
extensive  chain  of  mountains,  running  in  a  direc- 
tion from  north  to  south,  intervenes,  which,  at  its 
termination,   diverges  into    other    ranges,   running 
from  east  to  west.    Divers  other  groups  of  moun- 
tains skirt,,  for   a  great    distance,    the   banks    of 
the  river  Toccantins,  while  another  range,  which 
is  one  of  the  most  considerable  in  DrasiT,  extends 
towards  the  northern  coasts,  and  forms  a  natural  di- 
vision between  the  provinces  of  Maranham  and  Per- 
nambuco. 
R]var&  Brasil  is  watered  with  a  profusion  of  great  rivers. 

The  longest  is  the  Amazons,  which,  rising  in  Peru, 
enters  thi  Brasilian  territory  by  the  south-west,  is  in« 
creased  by  the  accession  of  Uie  Rio  Negro,  which^ 
from  its  great  inundations,  has  been  compared  to  a 
sea  of  fresh  water ;  by  the  Rio  Madera,  or  the  River 
of  Forests,  which  rises  in  the  central  mountains  of 
Brasil,  and  has  a  course  of  more  than  2000  miles, 
before  it  joins  the  Amazons;  by  the  Topayos,  which 
rises  in  the  heights  of  the  Campos  Parexis,  and  has 
a  course  of  9^  miles  ;  and,  finally,  by  the  Chingu, 
which  descends  from  the  ridges  of  Matto-Grosso. 
This  last  river  rises  at  the  distance  of  1200  miles 
from  its  mouth,  and  its  course  is  interrupted  by  se- 
veral cataracts.     Its  banks  are  covered  with  impene- 
trable forests,  inhabited  by  tribes  of  warlike  and  in- 
dependent savages.     Farther  to  the  east,  the  great 
river  Toccantins  falls  into  the  sea  near  the  mouth 
of  the  Amazons,  and,  being  connected  by  a  branch 
with  the  main  stream,  those   two  immense  rivers 
mixing  their  waters,  rush  with  one  common   cur- 
rent into  the  oceaii.     The  land  and  sea  seem  to 
dispute    the    dominion    of   the    extensive    regions 
where  this  junction  takes  place,  which  are  accord- 
ingly either  parched  by  a  burning  sun,  or  deluged 
with  periodical  rains.     About  300  miles  before  it 
fhlls  into  the  ocean,  the  Toccantins  is  joined  by  the 
Aragua,  which  is  nearly  equal  to  itself  in  size,  and 
from  this  point  the  united  streams  of  these  two  ri- 
vers are  navigable  to  the  ocean.     Their  banks  are 
skirted  by  mountains  and  forestSy  and  towards  their 
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source  they  make  their  way  across  deep  valleys  and  Bnwii. 
precipices,  where  the  navigation  is  interrupted  by  nu-  *"""^  ^^ 
merous  cataracts* 

To  the  southward  of  the  tributary  streams  of  the 
Amazons,  Brasil  is  chiefly  drained  of  iu  waters  by 
means  of  the  great  river  La  Plata.  This  river,  for  a 
considerable  part  of  its  course,  skirts  its  interior  fron- 
tier, running  from  north  to  south.  For  the  space  of 
nearly  1600  miles,  it  receives  all  the  streams  which 
flow  down  the  eastern  declivity  of  the  Andes,  while, 
for  the  same  space,  it  receives  all  the  waters  of  the  Bra- 
silian Andes,  which  take  a  westerly  course  into  the 
interior.  The  land  which  divides  the  waters  of  the 
Amazons  from  those  of  the  Plata,  rises  to  iU  height 
between  the  13th  and  14th  parallels  of  south  lati- 
tude. Here  it  is  that  the  Paraguay  or  the  Plata 
has  its  rise,  and  its  sources  approach  within  a  few 
miles  of  those  of  the  Topayos,  Chingu,  and  Toccan- 
tins, which  are  tributary  to  the  Amazons.  In  many 
parts, .  indeed,  owing  to  the   configuration   of  the 

f  round,  the  tributary  rivers  of  the  Amazons  and  the 
'lata  appear  as  if  they  were  blended  together,  and 
as  if  their  respective  streams  were  in  a  manner  inter- 
locked. From  the  sources  of  these  rivers,  the  di- 
viding ridge  runs  south-west,  and  afterwards,  turning 
towards  the  north-east,  makes  a  sort  of  circle  round 
the  head  waters  of  the  Araguay,  a  branch  of  the 
Toccantins,  which  are  to  be  found, .  in  consequence 
of  this  bend  in  the  ridge,  as  far  south  as  the  I8th  de* 
gree.  In  its  course  towards  the  north-east,  the  ridge 
confines  the  waters  of  the  Toccantins  within  the 
1 6th  parallel  of  soutli  latitude,  and,  running  in  a 
northerly  direction  parallel  to  the  course  of  thts  last- 
mentioned  river,  it  divides  its  waters  from  those  of 
the  Rio  Francisco,  which  has  its  rise  about  the  20th 
degree  of  south  latitude,  and,  after  running  to  the 
north  for  a  considerable  space  in  the  bottom  of  a 
longitudinal  valley,  turns  round  at  length  towards 
the  east,  and  falls  into  the  Atlantic  fbout  the  11th 
degree  of  south  latitude.  Tlie  Rio  Francisco  is  the 
only  considerable  river  of  Brasil,  which  is  uncon- 
nected either  with  the  Amazons  or  the  Plata.  Along 
the  Francisco,  parallel  to  its  course,  runs  a  ridge  of 
mountains  distant  from  the  Atlantic  Ocean  about 
250  miles.  This  ridge  divides  the  waters  of  the 
Francisco  from  those  flowing  directly>to  the  ocean^ 
which  consist  of  a  variety  of  insulated  streams,  such 
as  the  Rio  Grande,  the  Rio  Doce,  and  several  others 
of  inferior  note. 

To  the  south  of  the  dividing  ridge  between  the 
waters  of  the  Plata  and  those  of  the  Toccantins,  the 
great  river  Parana,  which  flows  into  the  Plata,  on 
the  eastern  bank,  about  700  miles  from  its  mouth,  is 
formed  by  the  accumulated  waters  of  several  exten- 
sive valleys.  From  the  east,  it  receives  all  the  waters 
of  the  western  declivity  of  that  mountainous  ridge 
which  runs  along  the  shores  of  tlie  Atlantic,  and 
rising  to  its  height  at  the  distance,  generally,  of  some 
hundred  miles  frpm  the  coast,  pours  all  its  great 
streams  into  the  interior,  to  make  their  way  into  the 
ocean  bv  the  channel  pf  the  Plata.  The  head  waters 
of  the  Parana  approach  within  less  than  100  miles  of 
the  eastern  shore,  from  which  their  course  is  wester* 
ly  into  the  interior^  until  they  turn  towards  the, 
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south.  To  tlic  southward  of  the  Parana  rises  the 
river  Uruguay.  Its  head  waters,  like  those  of  the 
Parana,  flow  from  the  mountainous  ridge  which  runs 
along  the  Atlantic  shore,  and  they  pursue  a  course 
somewhat  similar,  flowing  down  the  western  declivity 
into  the  interior,  and.  afterwards  turning  in  a  circu- 
lar direction  to  the  touth.  The  Uruguay  falb  into 
the  Plata  near  its  mouth,  after  a  course  of  1000 
miles. 

In  consequence  of  the  immense  extent  of  BrasD, 
from  north  to  south,  it  possesses  great  variety  hoth 
of  soil  and  climate.  The  country  in  the  vicmity  of 
the  Amazons  is  exposed  to  the  tropical  heats,  which, 
however,  are  in  some  measure  tempered  by  the  na- 
tural humidity  of  the  climate.  In  those  regions, 
there  b  little  distinction  of  seasons.  The  ground  is 
continually  covered  with  flowers  and  with  trees,  al- 
ways green,  while  the  abundant  dews,  the  shade  of 
the  forests,  and  the  delicious  coolness  of  the  nights, 
present  the  image  of  perpetual  spring.  In  ascend- 
ing towards  the  sources  of  the  great  rivers,  the  tem- 
perature is  modified  by  the  height  of  the  ground ; 
and  within  the  elevated  plains  which  spread  out  into 
the  interior,  fertile  valleys  Are  found,  which  possess  a 
salubrious  and  temperate  climate,  and  in  which  all 
the  fruits  of  Europe  grow  to  maturity,  along  with 
the  native  productions  of  America.  Of  this  nature 
is  the  climate  of  Brasil  towards  Minas  Geraes,  Vil- 
la' Rica  and  Saint  Paul.  In  some  of  the  more  ele- 
vated mountainous  situations,  which  are  raised  to 
the  height  of  5000  and  6000  feet  above  the  level 
of  the  sea,  and  towards  the  southern  extremity 
of  Brasil,  the  air  is  still  colder,  and  the  soil  pro- 
duces, in  great  perfection,  both  European  fruit  and 
grain. 

The  west  wind,  passing  over  vast  marshy  forests, 
is  frequently  found  to  be  anhealthy  in  the  interior 
parts,  while  the  excessive  heat  which  follows  the 
course  of  the  sun,  fills  the  atmosphere  with  igneous 
particles,  which  produce  occasionally  fatal  conse- 
quences. But  those  unhealthy  blasts  are  corrected 
by  the  influence  of  the  aromatic  plants  which 
abound  in  the  woods,  and  which  fill  the  air  witli  their 
fragrance,  so  that  it  can  be  plainly  perceived  at  seve- 
ral leagues  from  the  shore,  when  the  wind  blows  in 
that  direction. 

From  the  month  of  March  to  August,  the  rainy 
season  prevails  upon  the  coasL  Dunng  the  rest  of 
the  year,  there  ia  almost  constant  drought,. the  wind 
blowing  from  the  north,  with  little  interruption. 
Uiider  the  influence  of  these  dry  and  parching  blasts, 
vegetation  languish^,  and  all  the  higher  and  more 
exposed  parts  appear  to  be  burnt  up  and  withered. 
The  sea  breeze,  which  ushers  in  the  rainy  season, 
refreshes  the  atmosphere  and  reanimates  vegeta- 
tion. 

The  interior  of  Brasil  consists  in  many  parts  of 
one  continued  forest,  in  which  the  trees  are  covered 
with  brushwood  and  twigs,  twining  round  them  even 
to  their  summits,  after  which  they  frequently  make 
their  way  a^ain  to  the  earth,  where  they  take  root, 
and,  mounting  anew,  they  grow  from  one  tree  to 
another,  until  the  whole  forest  is  laced  together  by 
tlus  vegetable  cordage,  and  rendered  completely  im- 


practicable. It  sometimes  grows  to  the  thidmesBof  BjuiL 
a  man's  leg,  and  is  so  closely  interwoven  that  Dei-W*y«w 
ther  animals  nor  birds  can  pass  across  it.  When 
young,  these  twigs  are  flexible,  and  frequently  serve 
for  ordinary  purposes  instead  of  cords.  Mr  Mawe 
mentions  that  he  had  often  seen  negroes  convert  them 
into  bridles,  and  ride  with  them  for  days  together. 
In  some  species  of  this  underwood,  if  an  incision  is 
made,  a  considerable  quantity  of  cool  and  excellent 
water  is  procured.  The  shrubs  which  yield  this 
precious  resource  are  found  in  marshy  countries, 
or  in  sandy  plains,  where,  without  this  assistance, 
the  traveller  would  die  of  thirst.  The  wild  recesses 
of  those  impenetrable  forests  are  inhabited  by 
great  numbers  of  apes,  which  multiply  undisturbed 
in  these  inaccessible  abodes. 

At  a  little  distance  from  the  coast,  the  country  isp^^^ 
covered  with  numerous  varieties  of  the  palm-tree,  tioof. 
among  which  we  meet  with  that  celebrated  species, 
whose  long,  serrated,  lancet-formed  leaves  are  com- 
posed of  innumerable  fibres,  whidi  rival  silk  both  in 
fineness  and  strength.  These  are  frequently  used 
for  fishing-lines.  Here  also  is  to  be  found  the  Bra- 
silian  cocoa  tree,  which  is  thicker  and  mure  devated 
than  that  of  the  Indies,-.-al8o  the  tree  called  the 
pekia,  which  bears  a  fruit  large  and  hard,  somethmg 
similar  both  in  shape  and  size  to  a  common  ball,  so 
that  it  b  dangerous  to  be  near  it  when  the  fruit  falls 
to  the  ground,— and  the  Brasilian  myrtle,  distin- 
guishedby  the  shining  of  its  silver  bark.  No  coun- 
try in  the  world  furnishes  so  many  precious  woods 
for  dyeing,  for  cabinet  work,  or  for  ship-building. 
The  cedar,  the  wild  cinnamon  tree,  and  the  rose* 
wood  trees,  are  improved  by  being  worked,  and  re- 
sist for  a  long  time  the  action  both  of  the  water  and 
of  the  air.  ^  There  is,  besides,  an  immense' variety  of 
other  species  of  trees,  adapted  for  every  purpose, 
either  of  utility  or  ornament ;  and  it  is  in  Brasil,  alio, 
that  those  gigantic  trees  are  to  be  found  which  rise  to 
the  height  of  80  feet,  and  which  are  so  well  adapted 
by  their  size  for  the  construction  of  the  largest 
ships. 

The  woods  of  Brasil  are  full  of  rapacious  ttumals, 
such  as  the  tiger-cat,  the  hyena,  the  saratu,  which  is 
the  size  of  a  fox,  but  much  more  ferocious  and 
br&vc.  The  jaguar,  from  its  strength  and  fero- 
city, the  tet'ror  of  the  Brasilian  peasanuy,  is  fre- 
quently met  with ;  also  the  porcupine,  which,  when 
it  is  irritated,  darts  its  quills  with  Biich  force  as  to 
occasion  serious  wounds.  This  animal  must  not  be 
confounded  with  the  armadillo,  or  with  the  common 
porcupine,  which  rolls  itself  up  like  the  hedge-hog, 
and  presents  to  its  pursuers  an  impenetrable  coat  of 
maiL  The  farmers  in  Brasil  are  much  infested  by 
ounces,  which  are  of  various  colours,  some  bhick  and 
brown  red,  and  are  exceedingly  ravenous  and  fero- 
cious. This  animal  is  hunted  with  dogs,  and  when  it 
is  run  down,  a  contest  ensues,  which  is  seldom  termi- 
nated without  the  loss  of  some  of  the  dogs.  Wild 
hogs  are  common,  and  all  sorts  of  monkeys ;  some  of 
which,  whi^n  asleep,  snore  so  loud  as  to  astonish  the 
traveller.  The  tapir  is  the  largest  quadruped  found 
in  the  country  ^  in  its  form  it  resembles  a  hog,  but  is 
nearly  the  size  of  a  calf.    The  most  formidtS^le  rep- 
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BnsiL    lUeft  are  the  corral-snake,  the  sorrocnco,  and  the 

all  of  them  venomous,  and  generally 
dreaded  by  the  inhabitants.  The  corral-snake  is  be- 
tween two  and  three  feet  in  length,  and  about  two 
inches  in  circumference,  with  a  pointed  tail  and 
white  belly ;  the  head  is  covered  with  white  cubical 
scales,  edged  with  black,  and  the  back  is  adorned 
with  red,  black,  and  white  spots,  in  alternate  order. 
In  the  marshy  countries  of  the  south  is  found  the 
boa-serpent,  which  grows  to  the  length  of  SO  feet, 
and  in  thickness  equals  the  body  of  a  man.  As  some 
sort  of  compensation  for  the  production  of  these 
monstrous  reptiles,  the  forests  of  Brasii  abound  in  an 
infinite  variety  of  the  most  beautiful  birds,  which  are 
distinguished  not  more  by  the  brilliancy  of  their 
plumage  than  by  the  melody  of  their  notes. 
Geaeial  The  great  extent  of  Brasii,  and  the  general  as- 

^IL  Pect  of  the  country,  diversified  as  it  is  bv  hill  and 
valley,  gives  it  such  a  variety  of  soil  and  climate, 
that  it  is  well  adapted  to  produce  all  that  is  neees- 
sary  either  for  luxury -or  use;  and  the  fruits  and 
productions  of  the  tropical  climates,  as  well  as  all 
sorts  of  European  grain,  are  accordingly  found  to 
flourish  in  its  congenial  soil.  In  no  country  would 
agriculture  yield  larger  returns  to  the  industrious 
farmer,  and  in  no  country  is  it  more  generally  ne- 
glected. A  propensity  to  seek  afler  gold  and  dia- 
monds, with  which  the  country  abounds,  is  fatally 
prevalent  among  the  people ;  and  to  such  a  length  is 
this  carried,  that  they  have  lost  all  relish  for  sober 
industry.  They  will  not  be  turned  away  from  this, 
as  they  fancy,  short  road  to  wealth ;  and  their  whole 
time  being  wasted  in  a  fruitless  search  afler  these 
precious  productions,  they  entail  upon  themselves 
and  their  families  wretchedness  and  want.  It  is  a 
general  remark,  that  those  who  devote  themselves 
wholly  to  mining,  are  badly  clothed  and  worse  fed, 
while  those  who* have  attended  to  agriculture  are 
well  provided  with  every  necessary  of  life.  But 
though  there  are  not  wanting  many  examples  of  the 
superior  advantages  of  agriculture,  it  is  extraordi- 
nary that,  throughout  all  Brasii,  the  husbandmen 
have  ever  been  considered  an  inferior  class  to  the 
miners ;  and  it  is  probable  that  this  prejudice  will  con- 
tinue until  the  country  being  in  a  great  measure  ex- 
hausted of  its  gold  and  diamonds,  its  inhabitants  shall 
be  compelled  to  seek,  in  the  cultivation  of  the  soil, 
a  sure  and  permanent  source  of  wealth.  Most  of 
the  towns  in  the  southern  provinces  of  Brasii  were 
first  settled  by  bands  of  adventurers,  who  pene- 
trated into  the  interior  in  quest  of  the  precious 
metals ;  and  when  they  had  gradually  exhausted  the 
tountry  of  its  mineral  treasures,  they  were  then 
compelled  to  employ  themselves  in  husbandry.  The 
town  of  St  Paul's,  in  the  province  of  Minas  Geraes, 
which  contains  about  15,000  inhabitants,  was  settled 
in  this  manner.  The  town  of  Villa  Rica  owed  its 
origin  to  the  same  cause.  The  country  around  both 
these  places  has  been  in  a  great  measure  drained  of 
its  gold  by  the  rapacious  industry  of  successive  ad- 
venturers. The  inhabitants  of  St  Paul's,  the  vicinity 
of  which  has  been  long  exhausted,  have  betaken 
themselves  to  industry.  But  in  Villa  Rica,  where 
die  precious  metal  has  not  entirely  disappearedi 


they  still  retain  their  blind  passion  for  mining;  and  Bnwii. 
totally  neglect  the  fine  country  around  them,  of' 
which  the  produce  would  amply  compensate  them 
for  the  loss  of  its  former  wealth.  The  descendants 
of  the  original  settlers  in  the  interior  of  Brasii,  have 
generally  sunk  into  a  deplorable  degeneracy  of  man- 
ners. They  are  unfitted  for  active  life  by  their  edu- 
cation, their  habits,  and,  still  more  by  their  heredi- 
tary prejudices.  Perpetually  indulging  in  prospects 
of  fancied  wealth,  they  n^lect  the  means  by  which 
alone  their  hopes  can  be  realized.  They  are  listless 
and  indolent,  passing  whole  days  in  perfect  inacti- 
vity, and  leaving  every  trade  to  be  occupied  by  mu- 
lattoes  or  negroes. 

Every  where  throughout  Brasii  there  are  large 
tracts  of  unoccupied  land,  which  may  be  obtained 
by  making  proper  application  to  government,  and 
may  be  afterwards  held  as  freehold  property.  Other 
excellent  lands  are  possessed  by  many  indolent 
persons,  who  are  either  unwilling  or  incapable  of 
turning  them  to  any  advantage.  These  may  be 
bought  at  very  low  prices,  and  they  afford  every 
possible  encouragement  to  enterprising  settlers. 
Many  districts  abound  with  iron  ore  and  limestone ; 
there  is  excellent  day  for  making  bricks,— wood  in 
abundance  for  every  purpose,  and  water  at  command. 
As  an  example  of  the  profits  which  may  be  gained 
by  farming  in  Brasii,  Mr  Mawe  mentions  having  met 
with  an  industrious  Priest,  who,  having  obtainea  pos- 
session of  a  farm,  which  he  diligently  cultivated, 
had  in  the  course  of  four  years  rendercjd  it  worth 
L.  400,— although  he  possessed  only  L.  8 — per  an* 
nunts  his  salary  as  a  clergyman,  with  which  to  hire  ne- 
groes for  the  cultivation  of  his  property. 

Maize,  beans,  cassava  root,  which  is  generally 
eaten  as  bread  by  all  ranks,  are  very  generally  cul- 
tivated. In  many  parts  wheat  and  other  European 
grain  is  reared;  and  where  the  fiirmer  has  plant- 
ed a  sufficient  supply  of  food  for  the  consumption 
of  the  farm,  he  grows  cofee,  and,  if  he  has  the 
means,  he  prepares  for  growing  and  manufiustur- 
ing  sugar*  Tlie  farm-houses  are  generally,  mise- 
rable hovels  of  one  storv ;  the  floor  is  neither  pav- 
ed nor  boarded,  and  the  walls  and  partitions  are 
formed  of  wicker-work  plastered  with  mud.  The 
kitchen  is  a  filthy  room  with  an  uneven  muddy  floor, 
interspersed  with  pools  of  water ;  the  fire-places  are 
formed  by  the  rude  contrivance  of  three  round 
stones ;  and  as  there  is  no  proper  chimney,  the  place 
is  always  filled  with  smoke,  which  vents  itself 
through  the  door  and  other  apertures,  leaving  all 
'within  black  and  dirty.  In  tnore  remote  parts  of 
the  country,  the  same  habits  of  indolence  prevail. 
**  The  people,"  says  Mr  Mawe,  to  whose  researches 
we  are  indebted  for  much  valuable  information  re- 
specting thb  interesting  country,  **  seemed  to  act  as 
if  the  tenure  by  which  they  held  their  lands  was 
about  to  be  abolished;  all  around  them  had 
the  appearance  of  make-shift;  their  old^houses  fast 
hastening  to  decay,  bore  no  marks  of  repair  about 
them;  wherever  a  bit  of  garden  ground  was  in* 
closed,  it  appeared  overrun  with  weeds;  where 
coffee-trees,  planted  in  former  years,  still  exist- 
ed|  the  present  occupiers  were  too  indolent  to 
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gather  the  fruit ;  no  inclogures  were  made  for  pas- 
turage; a  few  goats  supplied  the  little  milk  that 
was  consumed,  and  cow's  milk  was  rarely  to  be  pro* 
cured." 

Brasil  has  long  been  celebrated  for  the  gold  and 
uwroondt.'  iJiamonds  with  which  it  abounds ;  but  so  watchfully 
was  this  precious  produce  formerly  guarded  by  the 
jealousy  of  the  Portuguese  Government,  that  no 
foreigner  was  ever  permitted  to  penetrate  into  the 
interior ;  and,  in  consequence,  no  satisfactory  infor- 
mation could  ever  be  procured  respecting  those  va- 
luable productions.  Lately,  however,  and  more 
especially  since  the  emigration  of  the  Portuguese 
lloyal  Family  to  the  Brasils,  this  policy  has  been  re- 
laxed ;  and  we  are  indebted  to  Mr  Mawe,  who  was 
freely  permitted  to  visit  both  the  gold  and  the  dia- 
mond mines  of  the  interior,  and  to  examine  every 
part  of  the  works  connected  with  them,  for  many 
curious  details  respecting  this  branch  of  domestic 
industry,  by  which  the  inhabitants  are  drawn  from 
eyery  other  pursuit. 

In  the  beds  of  almost  all  the  rivers  which  have 
their  rise  in  the  interior  of  Brasil,  gold  is  found  in 
abundance,  and  the  nearer  the  source  of  the  river, 
the  soil  always  proves  to  be  the  richer  in  mineral 
wealth.   'It  is  known  that  the  head  waters  of  all 
those  streams  which  have  their  source  in  the  pro- 
vinces of  M inas  Geraes  or  of  Goias,  and  which,  run- 
ning .south-west,  fall  into  the  Parana,  a  branch  of 
the  great  river  Plata,  or  turning  to  the  north-east^ 
are  carried  by  the  Rio  Francisco  to  the  Atlantic, 
are  rich  both  in  gold  and  diamonds.     Almost  all  the 
towns  in  the  interior  of  Brasil,  were  established  by  ad- 
yenturers  in  pursuit  of  gold,  and  they  will  be  found| 
accordingly,  to  be  situated  near  the  sources  of  the 
great  rivers.     The  town  of  St  Paul  is  situated  on 
the  western  declivity  of  the   chain  of  mountains 
which  run  along  the  coast  near  the  source  of  the 
river  Tiete,  which,  running  west,  falls  into  the  Par- 
ana.  Villa  Rica  is,  in  like  manner,  situated  near  the 
source  of  the  Paraiba,  which  falls  into  the  Atlantic, 
and  on  the  sources  of  all  the  other  rivers,  towns 
have  been  established  by  adventurers  drawn  to  these 
remote  and  unfrequented  regions  by  their   eager 
searches  after  gold.    The  village  of  Paracatu  is  esta« 
blished  on  the  sources  of  the  Rio  Francisco,  between 
SCO  and  400  miles  north-west  from  Rio  Janeiro ;  its 
population  is  estimated  at  1000  souls;  and  it  will 
soon  be  more   numerous,    as   the   rumoured  dis- 
covery of  some  rich  mines  lately  found  in  its  vi- 
-  cinity,  has  already  tempted  many  families  to  re- 
move to  it.     Farther  to  the  west,  we  meet  with 
the    head  waters    of  the   rivers  Toccantins,  and 
with  those  of  the  river   Aragua,  as  we   advance 
into  the  province  of  Matto-Grosso.     There  is  every 
reason  to  believe  that  those    unexplored  regions 
abound  in  untouched  treasures  both  of  gold  and  dia- 
monds.    The  town  of  Villa  Boa  is  situated  on  the 
eastern  waters  of  the  river  Aragua,  in  the  province 
of  Goias,  and  is  80  leagues  to  the  west  of  Paracatu» 
from  whence  there  is  a  good  road.-  Several  other 
villages  have  also  been  established,  at  no  great  dis- 
tance, for  the  purpose  of  collecting  the  gold  which 
is  found  in  the  channels  of  those  mountain  streams. 


In  various  other  parts  of  the  Capitania,  gold  waih-  ML 
ings  are  established,  at  some  of  which  gold  is  found 
of  a  very  fine  quality.  Diamonds  have  been  col- 
lected in  ^me  parts,  which  are  more  brilliant  in 
their  appearance  than  those  found  in  the  diamond 
districts  of  Cerro  do  Frio,  but  are  not  generally  of 
so  pure  a  water.  It  is  known  that  the  river  Das 
Mortes,  which  belongs  to  the  Capitania  of  Matto- 
Grosso,  and  flows  in  a  large  stream  into  the  Aragua 
from  the  west,  is  auriferous ;  and,  according  to  the 
experience  of  those  most  skilled  in  the  nature  of  the 
country,  the  smaller  streams  which  descend  from 
the  higher  grounds,  must  be  still  more  produc* 
tive  of  gold.  Some  mining  works  were  at  one 
time  eiirtablished  in  these  remote  districts,  which 
were  abandoned,  not  from  any  scarcity  of  gold,  but 
because  the  few  inhabitants  who  had  settled  in  the 
country,  being  far  removed  from  the  road,  and  in  the 
midst  of  a  swamp  inhabited  by  savages,  could  nei- 
ther be  conveniently  supplied  with  arms  for  their 
defence,  nor  with  implements  for  their  trade.  Far* 
ther  to  the  west  is  found  the  river  Cuiaba,  and  the 
other  head  waters  of  the  river  Paraguay,  all  of  which 
produce  gold.  The  mines  of  Cuiaba  are  established 
on  the  river  of  this  name,  and  near  the  town  of  Cui> 
aba,  which  is  large,  and  is  estimated  to  contain 
30,000  inhabitants.  They  were  discovered  in  the 
year  1718,  and  were  long  celebrated  for  the  quanti- 
ty of  gold  which  they  produced,  which  has  been 
calculated  at  20  arrobas  (500  lbs.)  annually.  The 
metal  is  also  said  to  be  of  an  extremely  fine,  quality. 
The  head  waters  of  all  the  other  great  rivers,  such 
as  the  Chingu,  the  Topayos,  and  the  Madera,  which 
rise  in  this  Capitania,  and  flow  into  the  Amazons, 
are  found  to  produce  gold.  On  the  river  Arinos, 
which  is  a  western  branch  of  the  Topayos,  some 
establishments  for  collecting  gold  were  begun  in 
1747.  But  they  were  afterwards  abandoned,  chiefly 
in  consequence  of  the  dangers  to  which  the  advea- 
turers  were  exposed  from  the  tribes  of  warlike  In- 
dians by  which  this  country  is  infested.  The  inve- 
terate hostility  of  the  native  tribes  to  the  Portuguese, 
tends  greatly  to  obstruct  the  progress  of  new  set- 
tlements ;  as  a  body  of  adventurers  must  be  col- 
lected sufficiently  numerous  to  protect  themselves 
against  their  savage  enemies,  before  any  settlement 
can  be  begun ;  and,  even  in  this  case,  being  in  a 
state  of  perpetual  watchiulness  and  aJarm,  their  at- 
tention is  continually  distracted  from  agriculture  or 
mining,  to  the  more  necessary  business  of  war.  But 
where  the  country  is  known  to  abound  in  gold  or 
diamonds,  adventurers  soon  crowd  from  all  quarters 
to  gather  the  rich  harvest ;  the  barbarous  inhabitants 
are  driven  back  into  the  desert ;  towns  and  villagte 
arise;  roads  are  opened;  and  the  country  arourid 
quickly  assumes  the  appearance  of  cultivation  and 
improvement. 

The  gold  which  is  collected  in  Brasil,  is  found 
either  in  deep  valleys  or  in  the  channels  of  rivers. 
It  is  generally  contained  in  a  loose  marl-like  stratum 
of  rounded  quart ose  pebbles  and  adventitious  mat- 
ter, called  cascalhaoy  which  rests  upon  granite,  and 
is  covered  by  earthy  matter  of  variable  thickness. 
Sometimes  the  gold  is  found  covered  by  the  soil  at 


B  R  A  S  I  L. 


437 


Bntta     the  depth  of  tOfeet,  while  at  other  times,  on  many  of 
^'^v^^^'the  hiila  where  water  can  be  collected  for  washmg, 
particles  of  gold  appear  in  the  soil  at  little  greater 
depth  than  the  roots  of  the  grass. 

At  the  gold  washings  of  Villa  Rica,  the  bed  of 
eascaihSo  was  on  the  margin  of  the  river ;  and  Mr 
Mawe  found  the  workmen  engaged  in  cutting  awaj 
the  bank  to  the  depth  of,  at  least,  10  feet,  before 
they  could  reach  the  vein  containing  the  gold  which 
was  incumbent  on  the  rock.  The  substance  they  had 
to  cut  through  was  clay,  so  strong  that,  though  falls 
of  water  were  precipitated  upon  it,  and  negroes  were 
constantly  woHcing  it  with  hoes  of  various  kinds,  it 
was  with  difficulty  removed.  Nor  was  this  the  only 
impediment ;  'for,  by  tlio  continual  washing  down  of 
mud  from  the  higher  grounds,  the  cascalhao  was 
five  feet  lower  than  the  bed  of  the  river,  so  that 
when  the  pits  were  sunk  to  its  depth,  they  were 
soon  filled  with  water,  which  had  to  be  drawn  off  by 
means  of  machinery. 
GoldWa^b*  When  the  stratum  which  contains  the  gold  is 
iiigs.  found  at  a  distance  from  the  rivers,  it  is  dug  up  and 

carried  to  a  convenient  place»  where  it  is  washed,  for 
the  purpose  of  separating  the  earth  and  other 
materials  from  the  gold.  The  method  of  wash« 
ing  it  \b  simple,  and  the  following  account  of  it  is 
given  by  Mr  Mawe,  who  was  freely  permitted  to 
visit  the  different  gold-washings  established  in  the 
country. 

'♦  Where  water"  (he  observes)  "  of  sufficiently 
high  level  can  be  commanded,  the  ground  is  cut  in 
steps,  each  twenty  or  thirty  feti  wide,  two  or  three 
broad,  and  about  one  deep.  Near  the  bottom  a 
trench  is  cut  to  the  depth  of  two  or  three  feet.  On 
each  step  stand  six  or  eiglit  negroes,  who,  as  the 
water  flows  gently  from  above,  keep  the  earth  con. 
tinually  in  motion  with  shovels,  until  the  whole  is 
reduced  to  liquid  mud,  and  washed  below.  The 
particles  of  gold  conuincd  in  this  earth  descend  to 
the  trench,  where,  by  reason  of  their  specific  gravity, 
they  quickly  precipitate.  Workmen  are  continually 
employed  at  the  trench  to  remove  the  stones  and 
and  clear  away  the  surface, — which  operation  is 
much  assisted  by  the  current  of  water  which  falls 
into  it.  After  •  five  days  washing,  the  precipitation 
in  the  trench  is  carricdi  to  some  convenient  stream, 
to  undergo  a  second  clearance.  For  this  purpose 
wooden  bowls  are  provided,  of  a  funnel  shape,  about 
two  feet  wide  at  the  mouth,  and  five  or  six  inches 
deep,  called  gamellas.  Each  workman,  standing  in 
the  stream,  takes  into  his  bowl  five  or  six  pounds 
weight  of  the  sediment,  which  generally  consists  of 
heavy  matter,  such  as  oxide  of  iron,  pyrites,  femi* 
ginous  quartz,  &c.  of  a  dark  carbonaceous  hue.  They 
admit  certain  quantities  of  water  into  the  bowis^ 
which  they  move  about  so  dexterously,  that  the  pre- 
cious metal,  separating  from  the  interior  and  lighter 
substances,  settlers  to  the  bottom  and  sides  of  the 
vessel.  They  then  rinse  their  bowls  in  a  larger  ves 
sel  of  clean  water,  leaving  the  gold  in  it,  and  begin 
again.  The  washing  of  each  bowlful  occupies  from 
five  to  eight  or  nine  minutes  ;  the  gold  produced  is 
extremely  variable  in  quantity,  and  in  the  size  of  its 
particles;  some  of  which  are  so  minute  that  they 


float,  while  others  are  found  as  large  as  peas,  and  not 
unfirequently  much  larger.  This  operation  is  super- 
intended by  overseers,  as  the  result  is  of  considerable 
importance." 

There  is  another  mode  of  separating  the  gold 
from  the  cascalhao,  which  is  described  in  the  follow- 
ing manner:  "  Two  planks  about  ten  or  twelve  inches 
broad  and  about  twelve  or  fifteen  feet  in  length,  are 
laid  in  the  ground,  forming  an  inclined  plane,  slop- 
ing one  inch  in  twelve  ;  two  other  planks,  of  similar 
dimensions,  are  fixed  in  the  same  direction  at  the 
lower  end,  forming  a  second  inclined  plane,  with  a 
fall  of  six  inches  from  the  former.  On  their  sides 
are  boards  placed  edgewise,  and  staked  down  to  the 
ground,  so  as  to  form  long  shallow  troughs,  the  bot- 
toms of  which  are  covered  with  hides  tanned  with 
the  hair  on,  having  the  hairy  side  outwards,  or,  in 
defect  of  these,  with  rough  baize.  Down  these 
troughs  is  conveyed  the  water  containing  the  oxide 
of  iron  and  the  lighter  particles  of  gold ;  tlic  latter 
substance  precipitating  in  its  course  is  entangled  by 
the  hair.  Every  half  hour  the  hides  are  taken  up, 
and  carried  to  a  tank  near  at  hand,  formed  of  four 
walls,  say  five  feet  long  four  broad  and  four  deep» 
and  containing  about  two  feet  depth  of  water.  The 
hides  are  stretched  over  this  tank  and  well  beaten, 
then  dipped,  and  beaten  repeatedly,  until  all  tlie 
gold  is  disentangled,  after  which  they  are  carried 
back  and  replaced  in  the  troughs.  The  tanks  are 
locked  up  at  night,  and  well  secured^  The  sediment 
taken  from  them  being  light,  is  easily  washed  away 
by  the  hand,  in  the  manner  before  described,  leav- 
ing only  the  black  oxide  of  iron,  called  esmerUf  and 
Che  gold,  which  is  so  fine  that  mercury  is  used  to 
separate  it." 

In  all  those  various  operations  of  digging  up  the 
cascalhao^  of  removing  it  to  a  convenient  place,  and, 
finally,  of  washing  away  the  earth  from  the  gold,  a 
great  deal  of  time  and  labour  is  wasted  which  might 
be  saved  by  adopting  some  very  simple  contrivances. 
In  removing  the  earth,  for  example,  to  the  plaoe 
where  it  is  to  be  washed,  not  a  cart  or  a  wheelbar- 
row  is  used.  The  whole  is  transported  in  bowls, 
which  are  carried  on  the  heads  of  poor  negroes,  who 
have  frequently,  with  these  heavy  burdens,  to  climb 
up  steep  ascents,  where  various  methods  might  be 
ffiopted  with  little  trouble  or  contrivance,  to  abridge 
this  unnecessary  labour.  The  hydraulical  appara- 
tus, in  use  for  draining  off  the  water,  is  cum- 
bersome and  expensive.  In  many  cases,  ordinary 
pumps  would  answer  the  purpose  better,  as  they  can 
be  made  at  little  trouble  and  expence,  are  easily  re- 
paired, and  can  always  be  ready  to  work  at  an  hour's 
notice.  It  is  singular,  that  this  very  common  and 
simple  machine  should  be  utterly  unknown  in  those 
parts.  The  method  practised  in  was»hing  the  c(ucal^ 
hao  in  bowls,  is  extremely  tedious,  and  might  be 
easily  shortened.  Great  advantages  would  also  be 
derived  from  the  use  of  properly  constructed  milla 
for  breaking  down  the  hard  substances  which  con- 
tain gold,  and  which  might  tlien  be  washed  in  the 
same  manner  as  the  softer  matter.  We  are  inform- 
ed by  Humboldt,  that,  in  the  silver  mine»  of  Mexi- 
co, this  operation  is  executed  with  admirable  skill| 
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and  with  great  advantages.*  Tlie  hardest  substances, 
previous  to  their  amalgamation,  are  reduced  to  a 
tine  powder;  by  which  process  every  particle  of 
the  precious  metal  which  they  contain  is  carefully 
extracted.  Those  who  are  employed  in  washing 
for  gold  in  Brasil,  are  exposed  to  various  dis- 
advantages from  the  scarcity  and  high  price  of 
iron;  and  owing  to  this  circumstance  they  are 
frequently  in  want  of  the  most  ordinary  tools.  This 
fact  strikingly  illustrates  the  indolence  and  want 
of  enterprise*  which  generally  prevails  in  this  coun« 
try.  A  blind  pursuit  after  gold  seems  to  be  the  ex- 
clusive occupation  of  all  classes,  in  fav()ur  of  which  the 
most  valuab^  resources  of  the  country  are  neglected. 
In  many  parts  iron-ore  is  produced  in  abundance,  sind 
«here  is  little  doubt  that,  if  any  spirited  individual 
were  to  devote  his  attention  to  this  branch  of  indus- 
try, he  would  not  only  facilitate  the  acquisition  of 
the  precious  metals,  but  he  would  more  rapidly  ac- 
quire wealth,  than  if  he  were  directly  seeking  after  it 
by  establishing  gold*washings. 

The  particles  of  gold  being  separated,  by  washing, 
from  the  stratum  in  which  they  are  found,  are 
brought  to  the  nearest  mint,  where  a  fifth  part  is 
taken  for  the  crown.  The  remainder  undergoes 
a  process  of  amalgamation  with  mercury,  and  is  af* 
terwards  poured  into  an  ingot,  which  being  sent  to 
the  assay  master,  he  ascertains  its  weight  and  fine* 
ness,  and  puts  upon  it  the  public  stamp,  when  it 
is  delivered  to  the  owner  for  circulation.  The 
operation  of  melting  seldom  occupies  more  than 
ten  minutes ;  and  those  who  deliver  into  die 
mint  any  quantity  of  gold  dust,  may  reckon  on 
having  it  returned  to  them  for  circulation  in 
less  than  an  hour.  The  gold  is  of  different  qualities. 
Some  of  the  bars  which  are  in  circulation  are  so 
low  as  16  carats,  while  others  are  as  fine  as  ^3^ 
carats,  which  is  within  one-half  carat  of  what  is  de- 
nominated pure  gold.  The  standanl  is  22  carats 
fine^  and  gold  exceeding  this  standard  receives  a 
premium  in  proportion  to  its  fineness.  Gold  of  a 
low  standard  is  generally  of  a  pale  colour,  which  is 
ascribed  to  the  mixture  which  it  contains  of  silver, 
platina,  or  some  other  metals* 

The  washing  for  diamonds  is  another  favourite 
employment  in  Brasil,  and,  being  esteemed  too 
lucrative  a  branch  of  business  for  individuals  to 
enjoy,  is  now  prosecuted  by  the  state  as  a  royal 
monopoly.  The  district  of  Cerro  do  Frio,  or  of  the 
cold  mountains,  in  which  the  diamond  works  are  es- 
tablished, is  situated  on  the  highest  ridge  of  those 
mountains ;  which,  running  nearly  parallel  with  the. 
coast  of  Brasil,  rise  to  their  height  at  the  distance  of 
about  SOO  miles  in  the  interior,  and  divide  the  streams 
which  fall  into  the  Atlantic  by  the  Rio  Doce  and 
the  Rio  Grande,  from  those  which,  running  west- 
ward into  the  Rio  FVancisco,  are  carried  to  the  north 
by  that  river,  and  fkll  into  (he  Atlantic  about  the 
11th  degree  of  south  latitude.  It  is  at  the  sources 
of  these  streams  that  the  diamond  works  are  situat- 
ed.    This  dutrict  consists   of  a  range   of  rugged 


mountains  that  run  north  and  south,  and  are  gene-  HnftH. 
rally  considered  to  be  the  highest  in  Brasil.  The  ^  ~ 
tract  of  country  termed  the  diamond  ground,  ex- 
tends about  16  leagues  from  north  to  south,  and 
about  8  leagues  from  east  and  west.  Nearly  in  the 
middle  of  it  stands  the  town  of  Tejuco,  400  miles 
north  of  Uio  Janeird,  in  a  straight  line,  but  nearly 
double  that  distance  byi  the  winding  roads  of  the 
mpuntains.  It  contains  about  6OOO  inhabitants, 
and  is  chiefiy  supported  by  the  diamond  works 
in  its  neighbourhood.  The  most  considerable  of 
these  is  situated  on  the  head  waters  of  the  ri- 
ver Jiiitonhonha,  a  branch  of  the  Rio  Grande,  while 
otherrare  established  on  the  Rio  Velho,  a  branch  of 
the  Francisco,  and  on  the  other  numerous  small 
streams  which  have  their  rise  in  this  motmtainoua 
region.  The  river  Jijitonfaonha,  where  the  diamond 
works  are  established,  is  about  as  wide  as  the  Thames 
at  Windsor,  and  is  in  general  from  three  to  nine 
feet  deep.  The  cascalhao  consists  of  nearly  the 
same  materials  as  that  which  contains  the  gold,  and 
it  has  to  be  dug  from  the  bottom  of  the  river,  which, 
for  tliis  purpose,  is  diverted  into  a  new  channel. 
When  Mr  Mawe  visited  these  works,  they  were 
working  at  a  bend  of  the  river,  from  which  the  wafer 
was  diverted  by  means  of  a  canal  cut  across  the 
tongue  of  land  round  Which  it  held  its  course ;  an 
embankment  formed  of  several  bags  of  sand,  being 
carried  quite  across  the  old  channd,  just  below  tbe 
head  of  the  canal.  After  this  operation,  the  deeper 
parts  of  tbe  river  are  laid  dry  by  means  of  pumps, 
and,  the  earth  being  removed,  the  cascalhao  is  dug 
up  and  removed  to  a  convenient  place  for  washing, 
lliis  fatiguing  work  was  until  lately  perfonned  by 
the  unassisted  labour  of  tbe  negroes,  who  carried 
the  cascalhao  in  bowls  on  their  heads,  and  in  many  es- 
tablishments this  mode  of  working  still  prevails.  Two 
inclined  planes  have  been  since  contrived,  along  idiicfa, 
by  means  of  a  water-wheel,  two  carts  are  set  in  motion, 
one  ef  which  descends  empty  by  one  inclined  plane, 
while  the  other,  loaded  with  cascalhaof  is  drawn  to 
the  top  of  the  other.  At  some  of  the  diamond 
works,  on  the  same  river,  the  cascalhao  is  conveyed 
to  the  place  for  washing  by  difierent  and  more  im- 
proved niachinery,  and  railways  are  even  constructed 
on  some  |>arts  of  the  uneven  ground.  The  catcalhaot 
when  it  is  carried  from  the  bed  of  the  river  whence 
it  is  dug,  is  laid  down  in  heaps,  containing  apparent- 
ly Yrom  five  to  fifteen  tons  each  ;  and  they  cadculate 
in  digging  as  much  during  the  rainy  season,  as  will 
give  full  «mpl63rment  to  all  their  hands  during  the 
months  which  are  not  subject  to  rain.  Into  iw  the 
various  parts  of  the  works  erected  for  washing  the 
cascalhao^  water  is  distributed  by  means  of  aque- 
ducts, eonstmcted  with  great  ingenuity  and  sidll. 
The  following  is  an  account  of  the  mode  of  washing 
for  diamonds,  as  it  was  observed  by  Mr  Mawe, 
which  appears  to  be  highly  curious  and  intereatine. 
**  A  shed  is  erected  in  the  form  of  a  parallelo- 
gram, £5  or  80  yards  long,  and  about  15  wide, 
consisting  of  upright  posts,  which  support  a  roof 


Political  Essay  on  the  Kingdom  of  Nets  Spaing  Vol.  III.  p.  256. 


B  R  A  S  I  L. 


439 


BmiL  tbatched  with  long  grass.  Down  the  middle  of  the 
area  of  this  shed,  a  current  of  water  is  conveyed 
through  a  canal,  covered  with  strong  planks,  on 
which  the  cascalhao  is  laid  two  or  three  feet  thick. 
On  the  other  side  of  the  area  is  a  flooring  of  planks, 
from  four  to  five  yards  long,  imbedded  in  clay,  ex- 
tending the  whole  length  of  the  shed,  and  having  a 
slope  from  the  canal,  of  three  or  four  inches  to  a 
jrard.  This  flooring  is  divided  into  about  twenty 
compartments  or  troughs,  each  about  three  feet 
wide,  by  means  of  planks  placed  upon  their  edge. 
The  upper  ends  of  all  these  troughs  (here  called  ca- 
noes) conununicate  with  the  canal,  and  are  so  form- 
ed that  water  is  admitted  into  them  between  two 
planks  that  are  about  an  inch  separate.  Through 
this  openmg,  the  current  Alls  about  six  inches  into 
the  trough,  and  may  be  directed  to  any  part  of  it, 
or  stopped  at  pleasure  by  means  of  a  small  quantity 
of  da^.  For  mstance,  sometimes  water  is  required 
onl^  from  one  comer  of  the  aperture,  then  the  re- 
maining  part  is  stopped;  sometimes  it  is  wanted 
from  the  centre,  then  the  extremes  are  stopped; 
and  sometimes  only  a  gentle  rill  is  wanted,  then  the 
clay  is  applied  accordingly.  Along  the  lower  ends 
of  the  troughs,  a  small  channel  is  dug  to  carry  off 
the  water. 

**'  On  the  heap  of  cascalhao^  at  equal  distances, 
are  placed  three  high  chairs  for  the  officers  or  over- 
seers. After  they  are  seated,  the  negroes  enter  the 
troughs,  each  provided  with  a  rake  of  a  peculiar 
form  and  short  handle,  with  which  he  rakes  into  the 
trough  about  50  or  80  lbs.  weight  o€  cascalhao.  The 
water  being  then  let  in  upon  it,  the  cascalhao  is 
spread  abroad,  and  continually  raked  up  to  the  head 
of  the  trough,  so  as  to  be  kept  in  constant  motion. 
This  operation  is  performed  for  the  space  of  a  quar- 
ter of  an  hour ;  the  water  then  begins  to  run  clearer, 
having  washed  the  earthy  particles  away,  the  gravel- 
Cke  matter  is  raked  up  to  the  end  of  the  trough :  af- 
ter the  current  flows  away  quite  clear,  the  largest 
•tones  are  thrown  out,  and  afterwards  those  of  infe- 
rior size,  then  the  whole  is  examined  with  great  care 
for  diamonds.  When  a  negro  finds  one,  he  imme- 
diately stands  upright  and  daps  his  hands,  then  ex- 
tends them,  holding  the  gem  between  his  fore-fingw 
and  thumb ;  an  overseer  receives  it  from  him,  and 
deposits  it  in  a  gamella  or  bowl,  suspended  from  the 
centre  of  the  structure,  half  full  of  water.  In  this 
vessel  all  the  diamonds  found  in  the  course  of  the 
day  are  placed,  and  at  the  close  of  work  are  taken 
out  and  delivered  to  the  principal  officer,  who,  after 
they  have  been  weighed,  registers  the  particulars  in 
a  book  kept  for  that  purpose. 

"  When  a  negro  is  so  fortunate  as  to  find  a  dia- 
mond of  the  weight  of  an  octavo  (17i  carats),  much 
ceremony  takes  place ;  he  is  crowned  with  a  wreath 
of  flowers,  and  carried  in  procession  to  the  admini- 
strator, who  gives  him  his  freedom,  by  paying  his 
owner  for  it.  He  also  receives  a  present  of  new^ 
dothes,  and  is  permitted  to  work  on  his  own  ac- 
count. When  a  stone'  of  eight  or  ten  carats  is  found, 
the  negro  receives  two  new  shirts,  a  complete  new 
suit,  with  a  hat  and  a  handsome  knife.  For  smaller 
stones  of  trivial  amount,  proportionate  premiums  are 


given.    During  my  stay  at  Tejuco,  a  stone  of  16J    Braril. 
carats  was  found ;  it  was  pleasing  to  see  the  anxious  "^^^V^^ 
desire  manifested  by  the  officers  that  it  might  prove 
heavy  enough  to  entitle  the  poor  negro  to  his  free- 
dom, and  when,  on  being  delivered  and  weighed,  it    ^ 
proved  only  a  carat  short  of  the  requisite  weight,  all 
seemed  to  sympathize  in  his  disappointment*" 

The  flat  pieces  of  ground  which  lie  on  each  side 
of  the  river,  are  generally  equally  rich  throughout 
their  whole  extent,  and  the  officers  employed  in  the 
works  are  enabled  to  calculate  the  value  of  the  places 
unworked  from  the  parts  adjoining.  The  substances 
which  are  considered  the  best  indications  of  dia- 
monds are  bright,  bean-like,  iron-ore ;  a  slaty  flint- 
like substance,  resembling  Lydian  stone,  of  fine  tex- 
ture ;  black  oxide  of  iron  in  great  quantities ;  rounds 
ed  bits  of  blue  quartz  ;  yellow  crystal,  and  various 
other  materials,  entirely  different  from  any  substance 
found  in  the  adjacent  mountains.  Diamond  wash- 
ings have  been  established  on  the  river  Jijitonhonha, 
and  the  neighbouring  streams  for  many  years,  and 
great  quantities  of  the  finest  stones  have  been  col- 
lected. These  vary  extremely  in  size,  some  being 
so  small  that  four  or  five  are  required  to  weigh  one 
grain,  and  consequently  there  are  sixteen  or  twenty 
to  the  carat.  It  is  calculated  that  only  two  or  three 
stones  of  from  17  to  20  carats  are  found  in  the  course 
of  a-year,  and  not^once  in  two  years  is  there  found 
throughout  all  the  diamond  washings  a  stone  weigh- 
ing SO  carats.  Mr  Mawe  mentions,  that  during 
the  five  days  in  which  he  was  employed  visiting 
these  works,  the  number  of  diamonds  found  a- 
mounted  only  to  forty,  the  largest  of  which  weigh- 
ed only  four  carats,  and  was  of  a  light  green  co- 
lour. 

The  diamond  district  was  first  explored  by  some  vtoy^i  m 
enterprising  miners  from  Villa  do  Principe,  which  is  nopoly  of' 
about  60  miles  south-east  from  Tejuco.  Their  Diamondik 
search  was  after  ^old,  which  they  sought  for  on  the 
banks  of  the  rivulets  in  the  neighbourhood  of 
Tejuco,  and  not  suspecting  that  they  contained 
diamonds,  they  were  not  aware  of  the  value  of  these 
stones  when  they  were  first  discovered.  Nor  was  It 
until  they  were  sent  to  Europe  that  their  worth  was 
accurately  ascertained.  Immediately  on  this,  dis- 
covery, the  Portuguese  Government  erected  Cerro 
do  Frio  into  a  distinct  district,  which  was  placed 
under  its  own  peculiar  laws  and  regulations ;  and  the 
lucrative  trade  of  searching  for  diamonds  being  pro- 
hibited to  all  individuals  under  the  severest  penalties, 
was  constituted  a  strict  monopoly  for  the  benefit  of  the 
crown.  But  in  this,  as  in  most  other  cases,  the  power 
of  the  Government  was  counteracted  by  the  fraud  and 
cunning  of  its  subjects.  By  means  of  the  intrigues 
and  misrepresentations  of  iaterested  individuals,  go- 
vernment 'was  prevailed  on  to  farm  these  territories 
to  a  company,  who  wer^  bound  only  to  employ  a  cer- 
tain nuniber  of  negroes,  or  to  pay  a  certain  sum  for 
each  negro  employed  over  the  quantity  agreed  for. 
Under  cover  of  this  lease,  every  species  of  fraud 
and  corruption  was  practised.  About  double  the 
stipulated  number  of  negroes  was  employed,  and  the 
agents  of  Government  were  bribed  to  connive  at  this 
firaiud.    Seasonable  presents  were  also  made  in  order 
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BrasiL  to  secure  influence  at  court ;  and,  by  such  arts,  the 
'*"^*V^*^  farmers  of  these  valuable  works  were  continued  in 
their  lease  until  about  the  year  1 772,  when  Govern- 
ment resolved  to  appohit  its  own  officers  to  superin- 
tend this  valuable  branch  of  its  revenue.  Under  this 
new  system  of  .management,  abuses,  however,  still 
continued  ;  and  the  establishment  was  run  in  debt  to 
foreigners,  who  advanced  a  considerable  sum  to 
carry  it  on,  on  condition  of  receiving,  as  security,  all 
the  diamonds  which  it  produced.  This  debt  still  re- 
mains unpaid,  and  there  are  other  incumbrances 
from  which  it  is  not  likely  that  the  establishment  will 
ever  be  freed  while  it  continues  under  the  manage- 
ment of  the  state.  According  to  the  information  of 
Mr  Mawe,  "  the  expences  of  these  works  amounted, 
during  a  period  of  five  years,  from  1801  to  1806  in- 
clusive, to  L.  204,000  ;  and  the  diamonds  sent  to  the 
treasury,  at  Rio  Janeiro,  during  the  same  period, 
weighed  115,675  carats.  The  value  of  the  gold 
found  in  the  same  period,  amounted  to  L.  17»800 
Sterling,  from  which  it  appears  that  the  diamonds  ac- 
tually cost  Government  33s.  9d.  per  carat.,  These 
▼ears  were  esteemed  singularly  productive;  the  mines 
m  general  do  not  yield  to  Government  more  than 
S0,000  carats  annually." 
Conse-  All  the  gold  collected  in  Brasil  being  liable  to  pay 

?h/"RovaJ  *  ^^^  ^y^Me  to  the  crown,  the  temptation  to  evade 
Monopoly.  ^^.  ^^^^  ^  ^^^  ^^  given  rise  to  a  contraband  trade 
in  this  precious  commodity,  and  various  precautions 
have  been  adopted  to  prevent  the  injury  thence 
arising  to  the  revenue.  But  the  temptation  is  even 
ffreater  to  carry  on  an  illicit  trade  in  diamonds  than 
m  gold,  because,  in  the  one  case,  it  is  only  the  royal 
fifth  which  the  smuggler  gains  by  evading  the  regu- 
lations of  the  state,  while,  in  the  case  of  diamonds, 
he  gains  the  whole  value  of  the  article  which  he 
succeeds  in  conveying  clandestinely  away.  The  ir« 
resistible  temptation  which  this  monopoly  holds  out 
to  illicit  trade,  is  met  by  regulations  of  correspond- 
ing strictness  and  severity.  For  the  security  of  the 
revenue,  the  country  has  been  subjected  to  a  most 
vexatious  system  of  military  police,  and  the  unhappy 
offender,  who  is  detected  in  the  heinous  crime  of 
illicit  trade,  is  doomed  to  experience,  in  a  cruel  and 
hopeless  captivity,  or  in  transportation  to  the  African 
colonies,  the  utmost  vengeance  of  his  rapacious  rulers. 
The  more  effectually  to  counteract  the  projects  of 
the  smugglers,  the  diamond  district  is  placed  under 
peculiar  regulations.  On  all  the  various  roads  lead- 
ing to  it,  registers  or  military  posts  are  established, 
in  which  is  stationed  an  officer  with  twenty  horse 
soldiers  under  him.  These  are  continually  patrolling 
the  roads.  Whenever  they  observe  a  stray  passen- 
ger they  instantly  ride  up  to  him,  questioning  him  as 
to  his  business  and  the  purposes  of  his  journey,  and 
he  must  satisfy  them  as  to  all  these  particulars  be- 
fore he  is  allowed  to  pass.  They  are  autliorized  to 
stop  all  travellers  without  distinction,  and  to 
search,  with  the  utmost  rigour,  those  whom  they 
suspect  of  concealing  gold  dust  or  diamonds.  All 
persons  passing  with  mules  are  ordered  to  stop  at 
these  registers,  and  to  deliver  their  passports  to  a 
sohh'er  for  the  inspection  of  his  commanding-officer, 
who,  if  he  is  satisfied  that  there  are  no  grounds  of 
sifspicion^  allows  them  to  proceed.    But  if  he  judges 


otherwise,  the  mtules  are  unloaded,  and  all  the  bag- 
gage subjected  to  the  strictest  scrutiny.  If,  in  the 
course  of  these  examinations,  a  negro  is  suspected 

of  having  swallowed  a  diamond,  he  is  confined  to  a 
bare  room  until  the  truth  can  be  ascertained.  These 
buildings  are  all  provided  with  strong  cells  for  the 
confinement  of  suspected  persons.  In  the  manage- 
ment of  the  works  many  precautions  are  adopted  to. 
prevent  the  negroes  from  embezzling  diamonds. 
They  work  immediately  under  the  eye  of  their  over- 
seers, who  sit  on  a  seat  raised  above  them  for  the 
purpose  of  watching  them,  and,  at  the  word  of  com- 
mand from  the  overseers,  they  instantly  move  into 
each  other's  troughs,  so  that  no  collusion  can  pos^ 
sibly  take  place. 

^  Notwithstanding  the  strictness  of  the  police,  how« 
ever,  and  the  severity  of  the  criminal  law,  there  is 
no  doubt  that  a  contraband  trade,  both  in  gold  and 
diamonds,  is  carried  on^  in  Brasil  to  a  great  extent ; 
and  the  present  plan  upon  whiqb  the  diamond 
works  are  managed,  is  calculated  to  give  every 
facility  to  this  forbidden  traffic.  Owing  to  the  pe-r 
cuniary  embarrassments  of  the  establishment,  the 
Intendant  has  never  been  able  to  purchase  a  stock  of 
negroes  to  carry  on  the  work,  and  be  is,  in  conse- 
quence, obliged  to  engage  the  negroes  of  others^ 
The  hiring  out  of  negroes  to  the  diamond  works  has 
long  been  the  favourite  occupation  in  Tejuco,  in 
which  rich  and  poor,  engage  with  equal  eagerness  to 
the  full  extent  of  their  capital ;  and  numbers  of  per- 
sons are  supposed  to  ret^ide  in  Tejuco  with  no  other 
view  than  to  ^  place  their  negroes  in  this  profitable 
employment.  There  is  no  apparent  reason  ibr  this 
anxiety  among  all  classes  to  hire  out  the  industry  of 
their  negroes,  seeing  that  the  pa:y  is  small,  the  la* 
hour  hard,  the  maintenance  poor,  and  the  treat- 
ment not  always  the  most  gentle.  It  is  conjectured| 
therefore,  with  great  probability,  that  the  real  object 
is  to  gain  access  to  these  works  for  the  purpose  of 
purloining  some  portion  of  their  precious  produce; 
and  it  is  certain,  that  by  whatever  means  tliey  are 
procured,  the  marke(  is  supplied  with  large  quantities 
both  of  contraband  gold  and  diamonds.  The  great 
value  and  small  bulk  i3^  these  articles,  hold  out  such 
temptations,  and,  at  the  same  time,  such  facilities  for 
secreting  them>  that  no  laws,  however  strict,  can 
possibly  counteract  those  strong  inducements  to  iUi* 
cit  trade. 

In  this  view,  the  policy  of  imposing  so  heavy  a 
tax  on .  gold  may  well  be  questioned ;  and,  in  re« 
gard  to  the  monopoly  of  diamonds,  there  can  be 
no  doubt  that  it  is  botn  impolitic  and  tyrannical. 
There  is  something  mean  and  rapacious  in  the  prin- 
ciple of  those  measures,  of  which  the  object  is  to 
seize  upon  all  the  most  valuable  produce  of  the 
country ;  and  Government,  having  set  the  examplot 
x;an  hardly  expect  that  its  subjects  will  be  out- 
done in  the  practice  of  avarice  and  fraud.  In 
ihis,  as  in  all  other  cases,  the  sagacity  and  address 
.of  individuals  will  prove  an  overmatch  for  the  vio- 
lence of  power.  {larsh  and  cruel  laws  may  be  passed ; 
but,  while  ikk^  inducement  to  violate  them  con- 
tinues, adji^enturers  will  be  found  to  run  all  risks ; 
and  though  individuals  may  occasionally  incur  the 
penalties  of  the  law,  the  contraband  trade  will  flott« 
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MmSL    rbh  m  praportion  to  the  boanty  held  out  hy  the 
^■^V^  regulations  of  the  state.     The  colonial  policy  of 
Europe  seems  generally  to  have  been  founded  on 
the  moat  fiilse  calculations.     Even  in  respect  to  re* 
venue,  a  moderate  tax  on  several  articles  of  general 
consumption  would^  in  a  flouri&hing  community,  be 
(ar  more  productive  than  this  monopoly  established 
In  Brasil.    The  authors  of  these  devices  for  cramp* 
iog  industry  seem  to  imagine,  that,  for  the  diamonds 
which  are  exported  by  private  adventurers,  no  va- 
luable equivalent  is  received  in  return.     They  make 
no  csdcalation  of  the  additional  capital  which  they 
bring.  Into  the  country ;  of  the  increase  thus  made 
to  the  fund  for  maintaining  productive  industry; 
and  of  the  general  vigour  diffused  by  a  free  trade 
over  every  department  of  an  industrious  community. 
They  do  not  reflect*  that  an  improving  commerce^ 
cherished  and  protected  by  an  enlightened  govern- 
ment, would  soon  pour  into  the  treasury,  as  the 
cheeHiii  gift  of  a  free  and  a  flourishing  people,  a  far 
ampler  revenue  than  can  ever  be  extorted  from  them 
by  all  the  miserable  devices  of  tyranny. 
Oppressive      There  are  various  other  duties  imposed  on  the 
Syttem  ot*   transit  of  commodities  into  the  interior,  which  are 
Tasatioik     j^^  oppressive  and  impolitic.     They  generally  take 
place  at  the  crossing  of  ferries,  and  are  laid  on  ac- 
cording to  the  weight  of  the  goods  passing,  without 
any  regard  to  their  bulk  or  value.    All  heavy  arti- 
cles, in  consequence,  pay  high,  while  woollens,  cot- 
tons, and  other  light  goods,  pay  only  about  8  or  10 
per  cent.     Iron,  which  is  in  great  request  in  the  in-« 
terior,  pays  an  enormous  duty,  of  nearly  100  per 
'  cent.  This  is  the  case  also  with  salt,  which,  being  ab- 
solutely necessary  in  this  country  for  the  subsistence 
of  the  cattle,  the  effect  of  the  tax  is  to  discourage 
breeding,  and  is,  in  this  view,  most  injurious  to  the 
interests  of  agriculture.     A  duty  of  £d.  per  lb.  is  al- 
so imposed  on  all  commodities  which  pass  into  the 
mining  districts,  and  a  new  tax  has  lately  been  laid 
on  the  rents  of  houses.    We  are  informed*  that  the 
weight  of  the  taxes  presses  most  severely  upon  the 
poorer  classes,  and  the  same  remark  seems  appli* 
cable  to  other  parts  of  the  country.     A  tenth  in 
kind  is  raised   upon   cattle,  poultry,  and  agricul- 
ture, and  even  upon  salt.    Tliis  belonged,  in  for* 
oer  times,  to  the  clergy;  but  as*  in  the  infancy  of 
Brasil,  it  was  inadequate  to  their  support,  they  peti- 
tioned Government  to  have  it  commuted  into  a  nxed 
stipend.     Hiis  petition  was  acceded  to.     In  the 
meantime,  by  the  improvement  of  the  country,  the 
tithes  begun  greatly  to  increase  in  value  to  the  pro- 
fit of  the  Government,  and  to  the  loss  of  the  church, 
and  the  clergy  now  complain  grievously  of  this 
agreement,  by  which*  for  a  temporary  adyantaee* 
auch  a  valoaUe  revenue  was  surrendered.    For.  ue 
due  collection  of  the  public  revenue,  the  country  is 
parcelled  out  into  extensive  districts,  and  the  taxes 
of  each  district  are  farmed  out  to  the  highest  bidder. 
These  again  dispose  of  their  farm  in  small  share$  to 
under  farmers,  who  oppress  and  plunder  the  people 
for  their  own  private  emolument.     Beside^  a.  tithe 
of  all  the  cattle,  which  is  levied  on  estates  in  the  in- 
terior, meat  in  the  shambles  pays  a  duty  of  about 
*S5  per  cent,  jfishpaya  a  lOth^  and  afterwards  a  15th. 
A  duty  of  10  per  cent,  is  imposed  on  every  transfer 
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of  immoveable  property,  and  of  5  jpfr  eent^  upon  the    B^wii. 

sale  of  all  moveable.    Rum,  whether  for  exportation  >^*v^^^ 

or  home  consumption,  pays  a  duty  of  from  15  to  20 

per  cent.    Cotton  pays  a  10th,  and,  on  iu  exporto- 

tion,  pays  an  additional  duty  of  1^.  per  lb.;  and 

all  goods  imported  are  liable  at  the  custom-house  to 

an  ad  valorem  duty  of  15  f^er  cent.     There  is  also 

a  tax  imposed  at  Pernambuco  for  lighting  the  streets 

of  Rio  Janeiro,  while  iu  own  streets  are  in  total 

darkness.    The  produce  of  these  duties  is  expended 

in  the  support  of  the  civil  Government,  in  which, 

owing  to  the  excessive  multiplication  of  offices  witli 

inadequate  salaries,  peculation  and  bribery  prevail 

to  such  an  extent,  as  not  only  to  escape  punishment* 

but  even  any  great  degree  of  public  reproach. 

The  roads  in  the  interior  are  generally  indiflferent.  fnterfor 
The  common  mode  of  travelling  is  by  mules,  by  which  Cooimerca. 
means  are  transported  to  the  towns  on  the  coast 
cotton,  sugar,  coffee,  grain,  and  the  other  produce 
of  the  country.     In  return  are  procured  iron,  steel, 
9alt,  woollens,  cottons,  common  and  finer  earthen- 
ware, and  glass.     In  the  towns  of  the  interior  Mr  * 
Mawe  saw  all  sorts  of  English  goods,  which  were  by 
no  means  dear. 

The  most  remarkable  incident  in  the  recent  his-  SeitlemMt 
tory  of  Brasil  is  the  emigration  to  its  capital  of  the  of  the  Court 
royal  family  of  Portugal  from  Europe.  In  the  long  <*^  Port?M5^ 
wars  which  have  been  recently  concluded  between  ™  ^^^^ 
France  and  Britain,  it  was  obviously  the  interest  of 
the  minor  powers,  such  as  Portugal  to  preserve  a 
strict  neutrality.  But  this  was  rendered  difficult, 
as  well  as  by  the  inveterate  hostility  of  the  two  na- 
tions at  war,  as  by  the  preponderating  power  which 
both  had  acquired  on  their  respective  elemenu  of 
land  and  sea.  Portugal,  from  her  sitqation,  was  en- 
tirely exposed  to  the  vast  military  power  of  France ; 
and  it  was  well  understood,  when  France  had  gain- 
ed the  undisputed  ascendancy  in  Europe,  tliat  the 
inferior  states  could  only  hope  to  purchase  a  nominal 
independence  by  acceding  to*  and  rigorously  exe- 
cuting within  their  territones,  the  system  devised  by 
Bonaparte,  for  the  proscription  of  the  British  trade. 
The  Court  of  Portugal,  terrified  by  the  menaces  of 
so  powerful  a  sUte,  agreed,  about  the  end  of  the 
year  1807f  though  with  reluctance,  to  adopt  that 
harsh  system ;  but  delaying,  under  various  pretences, 
to  seize  the  property  and  persons  of  British  mer- 
, chants,  which  was  prescribed,  as  an  indispensable 
condition  of  her  alliance  with  France,  the  French 
ambassador  quitted  Lisbon*  which  was  the  prelude 
to  more  decisive  measures.  A  French  army  was  di- 
rected to  march  gainst  Portugal,  and  there  being 
no  resistance,  it  was  rapidly  advancing  to  the  capi- 
tal. In  the  meantime,  war  had  been  declared 
against  England  by  the  Court  of  Lisbon,  a  fleet  had 
been  fitted  out,  and  all  the  severe  measures  dictated 
by  France  against  Britain  had  been  agreed  to ;  but 
the  secrcit  connections  of  Portugal  with  this  country 
were  but  imperfectly  disguised  by  this  affected  hos- 
tility ;  and  it  had  accordingly  no  effect  in  retarding 
the  march  of  the  invading  army.  In  this  emergen- 
cy, it  was  resolved  by  the  Court  to  escape  the 
danger  by  embarking  for  Brasil,  under  the  protec- 
tion of  Sir  Sidney  Smith,  whose  squadron  was  at 
that  time  bbckadiog  the    mouth   of    the  Tagu^. 
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Brini.    This  iretolotioxi  was  flno^titfiei&i  td  Afc  pe6ple  hy  H 
royid  decree.   A  coundl  ^f  regency  was  established, 
the  public  archives  and  treasure  were  embarked, 
the  royal  faiQily  followed,  and  on  the  19th  Novem* 
ber  I8O6,  the  Portuguese  fleet,  joined  by  the  £ng« 
%h  squadron,  finally  departed  from  Europe,  and  ar^ 
Hved  at  Bahia  or  the  Ipth  January  following.    l*he 
royal  family  were  receited  with  every  demonstration 
of  attachment  and  respect ;  and  the  inhabitants  of 
Bahiia  even  offered  to  contribute  a  large  sum  of 
money  in  order  to  build  a  suitable  palace  for  their 
reception,  provided  they  woifld  agree  to  reside  in 
that  place.      Rio  Jafneiro,   however,   was  thought 
more  suitable  for  the  residence  ^ftbe  Prince,  and  this 
Capital,  tp  which  the  court  of  Portugal  soon  afler^ 
wards  removed,  now  became  the  seat  of  the  Portu- 
guese monarchy. 
Clfeefs  of       In  considering  the  en|igration  of  the  royal  family 
Iftaito "  of   ^  Portugal  to  Brasil,  some  speculative  writers  have 
the  Conrt    mdulged  in  the  most  fanciftu  anticipations  of  im^ 
of  Porto,     provement  from  this  event.   They  seem  to  have  ima- 
9^  gihed,  that  the  presence  of  the  Supreme  Govern- 

ment of  Portugal  in  its  colonies  Would  revive  the 
languishing  industry  of  these  countries ;  that  it  would 
remove  the  corruptions  and  abuses  of  their  domestic 
adminbfcration ;  and  that,  by  Opening  to  them  a  free 
trade,  it  would  emfl>le  them,  in  some  degree,  to  rival 
the  North  Araericam  States  in  their  rapid  advance^ 
to  wealth  and  improvement.    But  in  order  to  realize 
those  pleasing  eicpectations,  it  would  have  been  neces- 
sary tha^t  ihe  Portuguese  ^^ernment,  which  was  fee- 
ble and  cotrrupt  in  Europe,  should  have  totally  changed 
its  character  in  removing  to  Brasil,  and  -  this  unhap- 
pily does  not  Appear  to  have  been  the  case.    Abuses 
and  cotruptions  still  pretai)  in  that  country ;  llie  ad^^ 
tninistration  of  justice  is  not  amended  ^--tiie  royal 
monopolies  for  the  ssde  of  ivory,  Braefl  wood,  dia* 
monds,  gold  dust,  gutipowder,  tobacco,  and  snuff, 
are  upheld  in  all  their  rigour ;  and,  9n  general,  the 
government  is  regulated  iqpon  the  same  pHnciples  as 
before.'    AH  the  advahtages  of  this  translation  of  the 
government  from  the  mother  coutitry  to  the  colonies, 
seem  therefore  to 'be  comprised  hi  die  commercial 
treaty  connected  wHh  the  measure  i  the  effect  of 
Which  is  to  open  ^11  the  ports  of  Brasil  to  the  vesfeiels 
and  produce  yof  Qtestt  Britain,  on  payment  of  a  duty 
of  1 5  per  ceiu   The  former  system  of  restrtunt  being 
removed  by  this  treaty,  there  will  thus  be  a  greater 
stimulus  to  improvement  of  evei^  sort;  and indttstry, 
freed  from  the  pernicfotts  restrictions  under  which  it 
fbnnerly  laboured,  Will  be  exdted  to  new  and  a<^tive 
ekertions  by  a  higher  price  for  its  produce.    These 
effects  have  accordingly,  to  a  tertiUn  degree,  taken 
place.    We  are  informed  by  Mr  Koster,  who  quitted 
Pernambucoin  At>ril  ]'81  l,and  returned  in  the  end  of* 
December  in  the  same  year,  that,  durfaag  %his  short 
interval,  he  observed  a  remarkable  change  fbr'the 
better  in  the  aspect  of  the  place,  and  Of  the  adjacent 
country.    The  houses  had  been  greatly  improved,*^ 
the  ladies,  in  imitation  of  some  families  who  had  ar- 
rived from  England  and  Poitngal,  began  toiralk 
abroad  during  the  day,— i-the  English  fkshionB  id 
clothes  had  become  general  among  bdth  sexeSy^-^-^he 
equipages  had   assumed   a   gayer   appearance,-*-4i 

greyer  number  of  country  vesideiioes  bad  been 
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bQilt,*-^lands  had  risen  in  pirlee,— Idboor  ivtt  bi  re« 
quest,— And.  the  adjacent  grounds,  which  had  beea 
covered  with  brushwood,  were  now  cleared,  and 
were  laid  out  for  building  and  for  gardens.  Before 
Mr  Koster  quitted  the  country,  in  1815,  various 
other  local  improvements  had  been  carried  into 
effect ;  all  which  clearly  indicate,  that  the  free  trade 
and  the  unrestrained  intercourse  with  strangers,  had 
diffused  a  general  ^irit  of  amelioration  tiirougl»» 
out  this  hit£erto  laogmshtng  c6mnmoi^* 

Owing  to  particular  circumstances,  the  opening  cf 
the  trade  to  the  Brasiis  was  not  attended  with  thff 
same  beneficial  consequences  to  Great  Britaai.  Ai 
the  period  when  this  toi^  place,  idl  British  goodsr 
were  excluded  from  the  Continent  of  Europe,  bj* 
the  edicts  of  Fkimce ;  the  home-market  was,  in  oen* 
sequence,  overstocked,  and  the  British  merchant  was* 
naturally  anxious  to  find  an  outlet  for  his  unaaleeble 

Kidttce.     In  these  circumstances,  the  market  oT 
asil  was  suddenly  thrown  open,  and  sudl  anmensa 
quantities  of  Bntish  goods  were  ioamediately  poured 
into  it,  that  it  was  completely  overatocked.    Pncei 
fell  proportionably ;  the  goods  were  sold  cheaper 
than  they  could  have  been  bought  or  even  manufto* 
tured  at  home ;  and,  at  last,  they  were  acoumiilated 
in  such  excess,  that  the  warehouses  were  not  ade* 
quate  to  contain  them.    In  many  cases  th^  were 
exposed  on  the  quays  to  waste  and  peculation,  or 
thev  were  left  to  rot  in  warehouses  ill*adapted  for 
their  reception.    The  loss  and  ruin  consequent  on 
these  rash  speculations,  gave  rise  to  numerous  bank* 
f^ptcies  at  nome;  and  thus  the  commercial  embarrass* 
menls  of  the  country  were  rather  aggravated  dian  re* 
lieved  by  the  opening  of  this  new  market  ior  its  pro* 
duce<i    There  can  be  no  doubt,  however,  that  a  free 
intercourse  with  this  extensive  country,  must  ulti« 
mately  create  an  increased  demand  for  the  mami* 
foctares'of  Britain,  and  most,  in  this  view,  beof  per* 
manent  benefit  to  her  commerce. 

The  military  force  of  Brasil  is  composed  «f  regn*  Militaiy 
lar  troops  and  militia.  The  regular  airmy,  wfaidi  ge*  ^'■''^ 
nerally  snuounta  to  about  8000  men,  is  extTemdy  ill 
regulated.  It  is  badly  clothed  ami  poorly  paid,  audi 
owing  to  the  disadvantages  of  the  service,  Ihas  to 
be  recruised  by  impressment,  a  power  whi^,  under 
thia  despotic  government,  is  exercised  with  the  groB»- 
e0t  partiality.  The  cavahy  regiments  which  patrole 
the  mining  dastricts,  are,  howe^wr,  highly  respectable^ 
both  in  point  of  discipline  and  equipment.  The  mi» 
Ucia  amount  to  upwards  of  80,000 -men ;  and  to  this 
service  all  are  l]id>le,  with  the  exception  of  the  first 
rate  nobility. 

The  paiMdation  of  Brasil  has  been  difiereHtly  <a»  PopuUtioc^ 
timated.  According  fto  M.  Beaachamp,  It  aunfuut^ 
ed  in  I8O6  to  800,000  Europeans,  1,500,000  n^ 
groes,  «ftd  to  fr^fftt  e00,000  to  fKX)>000  dviiiaed  in* 
disus.^  Tins,  however,  appears  to  be  an  exaggero^ 
don.  Sir  George  Staaoton  coui|niies  tbe^aasber  of 
ikMos  «t  B00»000,  •and  the  blacks  at '600^000 ;  and 
some  tftMiors  make  the  uliole  amount  «niy  tt» 
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HUmte  du  BtasU^  par  M.  Alphonie  de  Baau^ 
diaffip.  8  tomes  8vo.  1815.  Mawe's  Tramk  iiM  lAr 
Intemr  &f  Bmil,  4i^    ISlSt^-   Kosler'a  ZWveb  iV 
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Brass.  BRASS,  in  Chemistrv  and  Manu&clare»i  eq  alloy 
^«^*S'^^^  of  copper  and  adnc.  Inw  name>  however,  baa  not 
been  exclusively  applied  to  the  alloy  of  these  metals ; 
for  the  gun->metaly  which  has  been  also  called  brass, 
is  an  alloy  of  copper  with  tin.  The  san^e  allov,  with 
more  tin,  is  used  in  machinery,  and  is  preferred  to  the 
alloy  of  copper  and  zinc,  on  account  of  its  greater 
hardness. 
Different  It  appears  from  the  analysis  of  the  brass  of  the 
ImhL  ancients,  that  it  was  an  alloy  of  copper  and  tin.  A 
small  portion  of  tin  gives  to  copper  great  hardness* 
and  renders  it  capable  of  bearicg  much'  greater  re- 
aistance.  A  larger  portion  of  tin  gives  increased 
hardness,  but  is  ^srntted  to  bear  a  straining  resist- 
ance, on  account  of  its  brittleness.  Its  elasticity 
is  very  great,  which  fits  it  for  bells.  In  tlus 
atate  it  is  called  bell-metal ;  with  a  still  greater  pro- 
portion pf  tin,  it  forms  an  alloy  employed  for  the 
mirrors  of  reflecting  telescopes.  The  alloy  of  cop- 
per with  tin  ia  easily  distinguished  from  that  with 
stinc  from  the  agreeiuile  colour  of  the  latter,  which 
varies  with  the  proportions  of  the  metals*  Pinch- 
beck has  the  least  proportion  of  aino.  Common 
brass  has  more  zinc,  and  the  gold-coloured  alloy 
called  Prince's  metal,  contains  a  still  greater  propor- 
tion of  zinc.  An  alloy  of  copper  with  a  very  large 
proportion  of  zinc  is  used  for  the  common  white 
metal  buttons. 
Frop^ftions  These  various  alloys  of  copper  with  tin  and  zino 
of  AUojTs.  forming  the  different  kinds  of  brass,  are  to  be  con- 
sidered as  chemical  compounds,  and,  of  course,  go- 
verned by  the  same  laws  of  definite  proportions  which 
belong  to  the  more  conspicuous  compounds. 

On  these  principles,  which  cannot  be  doubted,  we 
have  an  unerring  rule  for  uniting  these  and  other 
metals  in  the  best  proportions,  the  weights  of  their 
stoma  being  poreviottsl^  known.  See  the  ^ticle 
Atomic  TaaoRY  in  this  Sppplement. 

The  weight  of  the  atom  o^' copper  being  8,  tin  7.3d, 
and  zinc  4 ;  the  following  table  will  exhibit  the  pro- 
portions of  the  various  alloys,  expressed  in  atoms, 
and  their  proportions  by  weight,  the  third  column 
pointing  out  tne  colour  and  ^aracter  of  the  result- 
ing compound.  CZ  and  T  are  tp  represent  the 
atoms  4>f  tlie  metals  respectively. 

COMPOUNDS  Of  ZINC  WITH  COPPER. 


Atpiw.    pJI^^SJ 


C+Z  lto2 

C+!;Z  1  to  I 

C-fSZ  f^ios 

C+4Z  lto2 

C+5Z  2to5 

C+6Z  J  to  3 

SC^Z  4tol 


3C+Z 


Ctersoter  and  (Mow  of  the  Coas- 1 
poaads. 


6toi 


The  best  proportions  for  com- 
mon brass. 

The  alloy  called  Prince's  Metal* 
of  a  beautiful  gold  coluur. 

Of  a  paler  yellow,  very  little 
malleable. 

Still  of  a  Ughtier  colour,  and  not 
malleable. 

Yellowish  white  and  brittle. 

Very  brittle,  nearly  white* 

A  very  malleable  brass  used  in 
watch-work. 

An  alloy  much  harder  than  c^p- 
^  inclining  to  ita  co* 
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4i«MrooNOB  or  rm  with  ooppkii. 
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Atoms. 


T-fC 
2T+C 

3T+C 

4T+C 

T-f2C 

T+SC 
T+4C 

T-f5C 
T+6C 

T+7C 

T+8C 
T+9C 


Proporttonti 


Proport 

byWeii 


11  to  IS 

11  to  6 

11  to  4 
U  to  3 

11  to  24 


11  to  36 
11  to  48 


11  to  72 

11  to  84 

11  to  96 
11  to  108 


Cliarscter  and  Colour  of  the  Com- 
poonds. 


A  very  brittle  and  rather  white 

alloy. 
Still  more  brittle    and    more 

white. 

Very  white,  used  for  speculums. 
Coarse-grained  and  too  brittle 


for  any  purpose. 

yellowish 

sonorous. 


r  purpose 
ish  alloy, 


very  hard  and 


Bell  metal. 

A  very  hard  alloy  used  for  som^ 
culmary  vessels. 
1 1  to  6o|Sofler  but  not  malleable. 

Still  increases  in  softness  and 
of  a  yellower  colour. 

Used  for  some  purposes  in  ma- 
chinery, 
11  to  96|An  alloy  used  for  cannon. 

More  common  for  cannon  and 
machinery,  and  used  for 
bronze  statues. 
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Hitherto  the  proportions  of  these  alloys  have  de- 
pended upon  the  caprice  of  workmen,  obtained  by 
numerous  trials ;  and  what  confirms  the  law  of  de« 
finite  proportions,  is  proved  by  the  necessity  of  ad- 
hering to  such  fixed  proportions,  ascertained  by 
trials.  By  attending  to  the  stages  of  composition 
pointed  out  in  the  above  table,  the  most  striking 
and  proper  compounds  will  be  produced,  without  the 
trouble  of  trying.  Any  proportions  intermediate 
will,  doubtless,  be  marked  by  defective  colour,  irre- 
gular crystallization,  or  imperfect  malleabiiity,  in 
such  as  are  expected  to  be  so. 

Although  the  most  direct  way  of  forming  these 
different  kinds  of  brass  is  by  immediately  combining; 
the  metals  together,  one  of  themt  which  is  most 
properly  called  brass,  was  manufactured  long  be- 
fore zinc,  one  of  its  component  parts,  was  known 
in  its  metallic  form.  The  ore  of  the  latier  metal 
was  cemented  with  sheets  of  copper,  charcoal  being 
present.  The  zinc  was  formed  and  united  with  the 
copper,  without  becoming  visible  in  a  distinct  form,  .. 
The  same  method  i/s  still  practised  for  making  brass» 
which  we  are  about  to  describe. 

The  materials  used  in  making  brass  are,  copper  in  Brai^ 
fmall  rounded  n^asses  produced  by  passing  the  melt- n^^lunil^ 
ed  ogbetal  through  an  appropriate  vessel  intp  water,  in 
which  state  it  as  called  shot  copper^  and  calamb^i 
an  ore  of  zinc,    This  latter  substance  is  a  carbonate 
of  zinc,  often  containing  soipe  oxj^d  pf  iron^  which 
gives  it  a  reddish  appearance.   As  it  is  chiefly  fiumd 
with  lead,  the  lumps  frequently  contain  more  or  leas 
gallenay  which  requires  to  be  separated  by  the  aame 
means  en^Uoyed  for  purifying  lead  one.    The  cafa^ 
9line  js  first  reduced  tOipowder,  and  the  lead  Is  ttien 
aepasated  by  iimhing.    When  the  calamine  is  sep^- 
/ated,  reduced  to  powder,  and  sifted,  it  is  heated    ' 
i^on  the  hearth  of  a  reverberatory  ftirnace.    I^ia  - 
.fliyela  A^  vplatUf  paltiar»  which  ja  principally  water 
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and  carbonic  acid.  What  remains  is  principally 
oxyd  o^  zinc,  abounding  with  some  earthy  matter, 
and  probably  much  carbonic  acid,  wliich  is  not  all 
expelled. by  the  heat.  The  calamine  thus  prepared, 
charcoal  powder,  and  copper,  are  the  materials  to 
be  operated  upon.  The  proportion  in  which  they 
are  mixed  together,  are  equal  weights  of  copper 
and  prepared  calamine,  and  i\y  their  weight  of  pow* 
dered  charcoal. 

This  mixture,  intimately  blended,  is  compressed 
into  a  crucible  of  the  form  of  fig.  3.  Plate  XXXV I.* 
One  of  these  crucibles  holds  about  100  lbs.  of 
brass,  when  the  process  is  finished  ;  but  as  this  con- 
sists  of  the  pure  copper  and  zinc,  the  pot,  when 
charged,  will  contain  of  copper  66.3  lbs.,  of  calamine 
63.  lbs.,  and  of  charcoal  powder  13  lbs.  When  the 
crucible  is  filled,  the  contents  should  be  covered 
•  with  a  mixture  of  clay  sand  and  horse-dung,  in  order 
to  defend  the  metals  and  charcoal  from  the  action 
of  the  air.  When  this  covering  is  strictly  attended 
to,  less  charcoal  powder  might  be  employed,  and  a 
larger  dose  of  tlie  other  ingredients  n^ight  be  put  in 
its  place,  but  it  is  generally  tlie  most  defective  part 
of  the  process.  Having  charged  the  pots,  we  will 
now  describe  the  furnace  which  has  to  receive  them. 

Fig.  1.  Plate  XXXVL*  is  a  plan  of  the  furnace. 
Xhe  part  AB  is  taken  at  the  level  £F,  showing  the 
opening  into  the  furnace  on  the  ground  floor  at  a  and 
b :  c  and  d  are  horizontal  flues  leading  to  the  chim- 
ney^ and  can  be  cut  off  from  the  same  by  the  dam- 
pers  seen  in  the  dark  part  of  the  flue.  CD,  in  the 
same  figure,  is  a  plan  on  the  level  GH,  where  the 
pots  rest  upon  the  cast  iron  plate  on  bottom  jr,  y. 

Fig.  2.  is  an  elevation  and  section  of  the  same  fur« 
nace.  AB  shows  a  front  view  of  the  pyramidal  chim- 
ney, and  the  archway  opening  into  it.  CD  is  a  sec- 
tion of  the  same,  through  the  middle  of  the  fire-place 
II.  K,P,Q,  is  a  vaulted  passage  going  across  the 
building,  and  open  at  both  ends,  for  the  admission  of 
air,  which  passes  through  the  openings  in  the  i^rch, 
through  the  fires.  The  bottom  of  the  furnace  is  not 
a  common  grate,  but  a  thick  plate  of  cast  metal, 
perforated  with  holes  for  the  air  to  pass  through ; 
one  hole  being  between  each  pot,  as  they  are  seen 
arranged  in  fig.  1.  at  I,  I,  and  also  in  the  section  at 
x,  y.  When  the  pots  are  placed  upon  the  plate,  the 
fire  is  not  placed  immediately  upon  them,  as  it  would 
not  only  derange  them,  but  it  would  displace  the  co- 
vering. To  prevent  this,  the  pots  are  first  cover- 
ed by  some  dried  heath,  or  common  brambles. 
This  lying  on  the  pots,  defends  them  for  a  time, 
when  the  fuel  is  thrown  in.  By  the  time  the  brambles 
are  consumed,  the  coal  will  have  coked  upon  the 
pots,  and  will  act  as  a  defence  for  the  rest  of  the 

Srocess.  The  fire  is  kept  up  from  twelve  to  twenty 
ours  at  the  Chendle  Brass  Works  in  Staffordshirey 
where  these  drawings  were  taken  from.  They  cast 
twice  in  the  twenty-four  hours. 

The  melted  brass,  after  the  refuse  is  skimmed  off, 
is  cast  into  ingots,  if  soM  for  melting  over  again, 
and  into  plates,  if  intended  to  be  rolled  into  sheets, 
or  made  into  wire.  The  plates  are  cast  between 
large  blocks  of  Cornwall  stone.  The  lower  stone  is 
fixed,  and  the  face  made  even  and  smooth,  by  filling 
np  the  recesses  of  the  ruff  stone  wilb  fine  sand.    The 

M 


B    11    E 

upper  stone  is  similarly  prepared,  and  is  suspended     Bna 
over  the  fixed  one.    The  height  and  breadth  of  the        1^ 
place  to  receive  the  metal  is  limited  by  iron  bars  ^|^^J*^ 
laid  on  the  lower  stone.     The  upper  stone  is  then  ^^^^^^ 
let  down  upon  the  bars.    The  lower  stone  is  a  little 
longer  than  the  upper  one,  and  projects  to  the  front. 
Being  a  little  higher  in  that  part,  it  forms  a  lip,  or 
mouth-piecie,  to  pour  the  metal  into.     The  flat  sides 
of  the  cast  plate  are  therefore  bounded  by  the  sur- 
face of  the  stones,  and  the  edges  oi  the  same  by  the 
bars  above-mentioned.     The  ingot  moulds  are  re- 
cesses in  blocks  of  cast-iron,  open  on  one  side. 

The  most  certain  and  correct  method  of  forming 
brass  and  the  other  compounds  expressed  in  die 
table  above-given,  is  by  immediately  uniting  the  me- 
tals in  given  weights.  It  should,  boweverj  be  ob- 
served, that  it  win  be  found  difficult  to  introduce  zinc 
into  melted  copper.  The  best  way  of  unititie  it  with 
copper,  in  the  first  instance,  wiU  be  to  introdace  the 
copper  in  thin  slips  to  the  melted  zinc,  UU  the  alloy 
requires  a  tolerable  heat  to  fuse  it,  and' then  to  unite 
this  alloy  with  the  melted  copper.  (t.) 

BREAD-FRUIT.  Among  the  more  raluable 
products  of  the  warmer  climates  and  the  fertile 
islands  of  the  southern  Pacific  Ocean,  is  to  be  ranked 
the  bread-fruit,  or  Artocarpus  incisa  of  botanists* 
Kature  has  favoured  the  tropical  regions,  and  those 
countries  in  their  vicinity,  with  inexhaustible  quan- 
tities of  the  choicest  vegetables,  while  the  inhabitants 
of  the  north  are  restricted  to  shrivelled  berries  and 
meagre  roots ;  and,  if  they  have  obtained  a  supply, 
always  precarious,  of  some  of  the  finer  fruits,  it  is 
the  result  of  patience,  skill,  and  industry. 

Ever  since  Europeans  frequented  the  Eastern  History  W 
world  in  commercial  enterprise,  it  is  probable  that  '^  dii 
they  were  acquainted  with  the  bread-fruit.  How,  ^'7- 
indeed,  could  its  properties  be  unknown  to  Quires, 
who  visited  Otaheite  so  long  ago  as  the  year  l606? 
Yet  the  English  navigator  Dampier  seems  the  first 
of  the  Europeans  whose  notice  was  particularly  di- 
rected towards  it,  during  his  circumnavigation  in  the 
year  1688  ;  and  he  expresses  himself  in  Uiese  words : 
<*  The  bread-fruit,  as  we  call  it,  grows  on  a  large  tree, 
as  big  and  high  as  our  largest  apple  trees.  It  hath 
a  spreading  heady  full  of  branches,  and  dark  leaves. 
Tho fruit  grows  on  the  boughs  like  apples;  it  is  as 
big  as  a  penny-loaf,  when  the  wheat  is  at  five  shil- 
lings the  bushel.  It  is  of  a  round  shape,  and  hath 
a  thick  tough  rind.  When  the  fruit  is  ripe,  it  is  yel- 
low and  sof^,  and  the  taste  is  •sweet  and  pleasant. 
The  natives  of  Guam  use  it  for  bread.  They  gather 
it,  when  fall  ^rown,  while  it  is  green  and  hard ;  then 
they  bake  it  m  an  oven,  which  scorcheth  the  rind, 
and  makes  it  black ;  but  they  Scrape  off  the  outside 
black  crust,  and  there  remains  a  tender  thin  crusi; 
and  the  inside  is  soft,  tender,  and  white,,  like  tlie 
crumbs  of  a  penny-loaf.  There  is  neither  seed  nor 
^tone  in  the  inside,  but  all  of  a  firm  substance  like 
bread.  It  must  be  eaten  new,  for  if  it  be  kept  above 
twenty-four  hours,  it  becomes  dry  and  eats  harsh  and 
choaky ;  but  it  is  very  pleasant  before  it  is  too  stale. 
This  fruit  lasts  in  season  eight  months  in  the  year, 
during  which  time  the  natives  eat  no  other  sort  of 
food  of  bread  kind.  I  did  never  see  of  this  fruit  any 
where  but  here  (Guam).    The  natives  told  iia  tfaa^ 
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Br^iA-imit  there  Is  plenty  of  this  fruit  growing  on  the  rest  of 
'  ~  ~  '  the  Ladrone  Islands,  and  I  did  never  hear  of  it  any* 
where  else."  The  bread*fruit,  howerer,  is  found  in 
still  greater  profusion,  and  in  equal  perfection, 
on  many  of  the  groups  of  islands  scattered  through- 
out the  South  Pacific  Ocean ;  nor  is  it  confined  to 
them  exdosively,  but  their  soil  and  climate  seem  to 
correspond  more  intimately  with  the  conditions  of 
its  vegetation. 

There  are  two  leading  species  of  this  plant,  which 
are  characterised  by  the  presence  or  absence  of 
seeds;  the  latter  b<Bing  the  preferable  kind,  and 
that  which  is  coltivatea  more  carefully  for  its  pro* 
duce.  The  natives  of  the  South  Sea  Islands  maintain, 
however,  that  eight  different  species,  or  rather  varie- 
ties, may  be  distinguished,  and  for  which  they  have 
the  following  names:  F^tteah,  Eroroo,  Awanna, 
Mi*re,  Oree,  Powerro,  Appeere,  Rowdeah.  The 
leaf  of  the  first,  fourth,  and  eighth,  differs  from  that 
of  the  rest ;  the  fourth  being  more  sinuated,  and  the 
eighth  having  a  large  broad  leaf,  not  at  all  stnuated. 
In  the  first,  also,  the  fruit  is  rather  larger,  and  of  a 
more  oblong  form,  while  in  the  last  it  is  round,  and 
not  above  half  the  size  of  the  others.  European  ob- 
servers, however,  do  not  seem,  in  general,  disposed 
to  recognise  these  as  essential  distinctions,  although 
they  admit  other  varieties. 

As  Dampier  observes,  the  bread-fruit  is  a  large 
tree,  growing  to  the  height  of  forty  feet  or  more.  It 
is  thick  in  the  stem,  and  has  a  luxuriant  foliage.  The 
trunk  is  upright,  the  wood  soft,  smooth,  and  yellow- 
ish ;  and  wherever  the  tree  is  wounded,  a  glutinous 
fluid  exudes.  The  branches  form  an  ample  head,  al- 
most fflobular;  the  leaves  are  eighteen  inches  long, 
and  eleven  broad,  resembling  those  of  the  oak,  or 
the  fig  tree,  from  their  deep  sinuosities.  The  younger 
leaves,  like  all  the  more  tender  plants  of  the  tree, 
are  glutinous  to  the  touch.  The  male-flowers  are 
among  the  Upper  leaves,  and  the  female  flowers  at 
the  ends  of  the  twigs.  But  it  is  the  fruit  which 
constitutes  tlie  value  of  the  plant,  and  this  is  a  very 
large  berry,  according  to  botanists,  with  a.reticulated 
surface,  resembling  a  cocoa-nut  or  melon  in  size  and 
form,  nine  inches  in  length.  It  is  filled  with  a  white 
farinaceous  fibrous  pulp,  which  becomes  juicy  and 
yellow  when  the  fruit  is  ripe ;  and  the  edible  portion 
lies  between  the  skin,  which  is  green,  and  a  core  in 
the  centre,  which  is  about  an  inch  in  diameter. 

During  a  considerable  portion  of  the  year,  the 
bread-fruit  affords  the  chief  sustenance  of  the  Socie- 
ty Islanders.  It  is  prepared  after  difierent  fashions, 
and  its  taste  depends  in  a  great  measure  on  the  mode 
of  preparation.  It  is  insipid,  slightJy  sweet,  some- 
what resembling  wheaten  bread  mixed  with  Jerusa- 
lem artichokes,  and  some  compare  it  to  a  cake  made 
of  flour,  egg,  sugar,  milk,  and  butter.  In  general, 
it  is  cut  into  several  pieces,  and  roasted  or  baked  in 
a  hole  made  in  the  ground,  which  is  paved  round 
with  large  smooth  stones ;  and  then  It  resembles  a 
boiled  potatoe,  not  being  so  farinaceous  as  a  good 
one,  but  more  so  than  those  of  ordinary  quality. 
The  stones  are  previously  heated  by  a  fire,  kindled 
in  the  excavation,  and  the  bread-fruit,  being  wrapped 
in  a  banana  leaf,  is  laid  upon  them,  and  covered  with 
leavea  and  hot  stones.     Ip  Qtaheite,  i^id  in  the 
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West  Indian  Islands,  several  dishes  are  made  of  it ;  Brcad-lhnt' 
either  by  thus  baking  it  in  an  oven  entire,  when  it  is^^'^'V^^ 
considered  to  equal  or  surpass  any  kind  of  bread ; 
by  adding  water,  or  the  milk  of  the  cocoa  nut,  by 
boiling  it,  or  forming  it  into  a  paste.  This  last  is 
accomplished  by  taking  the  fruit  before  attaining 
complete  maturity,  and  laying  it  in  heaps,  closely 
covered  up  with  leaves,  where  it  undergoes  fermen- 
tation, and  becomes  disagreeably  sweet.  The  core 
being  then  drawn  out,  the  fruit  or  pulp  is  thrown 
into  a  paved  excavation,  and  the  whole  covered  up 
with  leaves,  whereon  heavy  stones  are  laid :  it  un- 
dergoes a  second  fermentation,  and  becomes  sour, 
after  which  it  will  suffer  no  change  for  a  long  time. 
A  leaven  may  be  thus  formed  of  it,  which  is  baked 
as  occasion  requires.  In  the  Island  of  Nukahiwa, 
an  agreeable  beverage  can  be  obtained  ft>om  it,  and' 
in  the  West  Indies  it  can  be  baked  like  biscuit,  and 
will  keep  nearly  as  long.  The  fruit  is  in  greatest 
perfection  about  a  week  before  beginning  to  ripei^ 
which  is  easily  recognised  by  the  skin  changing  to  a 
brownish  cast,  and  from  small  granulations  of  the 
juice.  In  the  West  Indies,  it  u  soft  and  yellow  when 
ripe,  and  is  in  taste  and  smell  like  a  very  ripe  melon* 
Hogs,  dogs,  and  poultrv  then  feed  on  it  readily. 

Besideathis,  the  bread-firuit-tree  proper,  there  is  one 
that  has  been  long  known  in  India  and  the  Eastern 
Islands,  of  which  the  fruit  contains  from  forty  to  an 
hundred  farinaceous  seeds,  in  appearance  resembling 
chesnuts*  These  when  roasted  or  boiled  are  more 
grateful  to  many  persons  than  the  bread-fruit,  and 
the  negroes  are  very  fond  of  them.  The-  external 
characters  of  the  tree  are  scarcely  to  be  distinguish- 
ed ft*om  those  of  the  other,  and  the  chief  distinction 
lies  in  the  fruit,  which  attains  nearly  the  size  of  that 
im  have  described,  and  is  covered  with  prickles  like 
a  hedgehog.  It  grows  from  the  seed  with  rapid  ve- 
getation, and  attains  larger  dimensions  than  the 
proper  bread-firuit-tree* 

The  natives  of  those  islands  producing  this  useful  Its  otiien 
vegetable,  collect  it  without  the  smallest  trouble  ;^''^ 
they  have  only  to  climb  the  tree  to  gather  the  fruit. 
Nor  is  this  the  sole  purpose  to  which  it  is  converted, 
for  they  have  a  method  of  fabricating  cloth  from  the 
bark ;  the  leaves  are  substituted  for  towels,  and  the 
wood  is  employed  in  the  construction  of  their  boats 
and  houses.  A  kind  of  cement  and  birdlime  is  also 
prepared  by  boiling  the  juice  exuding  from  the  bark, 
iu  cocoa-nut  oil. 

It  appears  that  there  are  other  vegetables  of  this  lis  coHifa- 
dass,  producing  firuit  of  inferior  quality,  but  ontion. 
that  account  receiving  less  attention.  The  bread- 
fruit proper  is  of  easy  cultivation  in  its  native  soil. 
In  some  of  the  Islands  it  seems  an  indigenous  pro- 
duct, and  springs  from  the  root  of  old  trees,  without 
any  care ;  in  others,  it  requires  simply  to  be  put  into 
the  earth.  The  trees  flourish  with  greatest  luxu- 
riance on  rising  grounds ;  and  it  has  been  remarked, 
that  where  the  hills  of  the  Sandwich  Islands  rise  al- 
most perpendicularly  in  a  great  variety  of  peaks,  tlieir 
steep  df  clivities,  and  the  deep  valleys  intervening,  are 
covered  with  trees,  among  which  the  bread-fruit  is 
particularly  abundant.  It  has  also  been  observed,  that 
although  we  are  accustomed  to  consider  Oteheite  at 
of  the  greatest  fertility  in  this  plant,  the  trees  ef: 
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BreAd-frnin  the  Sandwich  Islands  produce  double  the  quantity 
^'^"N'^J^  of  fruit.  Though  nearly  of  the  same  height,  the 
branches  begin  to  shoot  out  much  lower  from  the 
.  trunks  and  with  greater  luxuriance.  In  Otaheite, 
they  are  propagated  by  suckers  from  the  root,  which 
iure  best  transplanted  in  i^et  weather,  when  the 
earth  fbrms'  balls  around  them ;  then  they  are  not 
•liable  to  suffer  from  removal.  This  valuable  plant  is 
widely  diffused  in  the  Southern  and  £astero  isles, 
and  it  is  generally  fpund  throughout  the  great  Paci- 
fic Ocean.  It  grows  on  Amboyna}  the  Banda 
Islaisds,  Timor,  and  the  Ladrones;  but  it  is  more 
specially  the  object  of  care  and  cultivation  in  the 
Marquesas,  and  the  Friendly  and  Society  Islands, 
where  it  vegetates  in  uncommon  luxuriance  and  pro- 
fusion. 
AticnptJi  to  The  great  utility  of  the  bread-flruit  $m  an  article  'of 
transplaiit  subsistence  for  mankind,  has,  at  diierent  tiroes,  led 
W^t  in-  ^  speculations  on  the  possibility  of  naturali»ag  it  in 
diet.  .  places  where  it  is  not  of  spontaneous  growth.  M. 
de  Poive,  the  philosophic  Governor  of  the  Mauritius, 
aucceeded  in  introduciiig  it  there,  and  in  the  Isle  of 
Bourbon,  whither  It  was  conveyed  by  M.  de  Sonnerat 
from  Lu^on  in  the  Philippiiie  Islands.  Being  found 
•in  the  greatest  luKuriance  under  the  sane  latitudes 
as  the  British  West  India  Islands,  and  in  a  climate 
not' dissimilar,  Goveroment  deened  the  transmit- 
aion  of  it  thither,  both  as  pmcticable  without  modi 
difficulty,  and  as  promising  a  fiiture  store  of  subsist- 
ence for -the  inhabitants.  An  expedition  was  thereibre 
€tted  out,  with  particular  care,  under  the  comoand 
of  Ci^tain,  then  (aeutenant  Bligh,  who  sailed  in  the 
Bounty  store  ah^  for  the  South  Seas,  in  December 
1787*  This  veosel  was  prepared  so  as  to  receive  a 
great  xnaay  bread-lruit  «id  other  plants,  which  would 
have  proved  a  valuable  acquisition  to  the  calanifis 
of  the  West  ladies,  and  aome  which  were  expected 
to  succeed  ^nder  Ibe  culture  of  the  curious  in  Great 
Britain.  The  Bounty  arrived  in  safety  at  Otaheite, 
the  principal  place  of  her  destiaatioo,  and  took  on 
board  1015  bread-fruit  plants,  besides  agreatva* 
riety  of  difierant  species  of  other  plants,  and  after 
remaining  twenty-three  weeks,  which  were  busily 
occupied,  set  sail  on  the  4th  «f  April  1789*  But 
it  is  unnecessary  to  say  soore  of  the  expedition, 
which  was  rendered  totally  abortive  by  a  iputiDy 
ensuing  three  weeks  aubsequent  to  its  depwrtuic; 
the  cause -of  which  still  remains  in  obscurity.  Tlie 
Captain  and  eighteen  adherents  were  barbarously 
turned  adrift  in  an  <^>en  boat,  wherein  they  suffered 
incredible  hardships,  and,  after  a  navigation  of  ddOO 
miles,  reached  the  Island  of  Timor,  having  lost  oaly 
one  of  their  number,  who  was  murdered  by  the  sa- 
vages of  an  intermediate  Island.  Notwithstanding 
the  unfortunate  result  of  this  voyage,  the  object  was 
still  kept  in  view,  and  a  new  expedition  planned 
with  still  greater  precaution  than  the  former;  and 
it  has  been  said  that  his  present  Majesty,  King 
George  Hi.  took  a  lively  interest  in  conferring  so 
important  abenefit  on  a  distant  part  of  bis  people. 
Captain  Bligh  haviog  arrived  in  England,  was  ap- 
pointed to  the  command  of  the  Providence  and  As* 
sistance,  two  vesaelf  specially  fitted  out  as  before ; 
and  part  of  theur  complement  consisted  of  two  gai^ 
denersi  to  take  Ihe  management  of  she  plants  :cot 


lected.  The  vessels  sailed  in  August  1791,  reached  BmMnit 
Van  Dieinen's  Land  in  February  1799,  and  anchored 
at  Otaheite  in  February  following.  Here  they  re- 
mained above  three  months,  and  obtained  even  a 
.greater  store  of  plants  than  formerly;  for  there  weie 
now  1981  pots  and  tubs,  whereas  the  first  number 
of  the  bread-fruit-trees,  in  1789*  did  not  exceed  887* 
Captain  Blish,  in  returning,  made  a  dangeroos  voy- 
age through  Endeavour  Straits,  the  exploring  of 
which  was  part  of  his  former  instructions,  and  an- 
chored At  Coupang  in  the  Island  of  Timor,  where  he 
substituted  many  other  plants  for  those  that  had 
died.  He  then  sailed  for  the  West  Indies,  and, 
touching  at  St  Helena*  landed  some  bread-fruit 
plants,  and  ^ook  on  board  those  of  different  species. 
The  object  of  his  voyage  was  at  lei^th  completed 
by  reaching  the  Island  of  St  Vincent's  in  January 
179^9  where  he  committed  544  fJants,  of  whkn 
3$$  were  bread-fruit,  to  the  care  of  Dr  Andeiaoo, 
Superintendent  of  the  Botam'cal  Garden,  and  substi- 
tuted for  them  4^7  of  different  species,  designed  for 
his  Majesty's  garden  at  Kew.  Jn  the  next  place. 
Captain  Bligh  landed  €&S  phmts,  of  which  847  were 
bread-fruit,  at  Port  B.oyal  in  the  Island  of  Jamaios, 
and  replaced  them  with  a  fiuiher  collection  for  the 
King,  with  which  he  arrived  in  Enghmd  on  the 
2d  of  August  1798.  Five  years  and  eight  noaths 
had  thus  been  occupied  in  accomplishing  the  de- 
sirable purpose  of  these  two  expeditions.  But  it 
belonged  especially  to  Britam,  by  whooi  a  fiani- 
Jiar  intercourse  with  the  southern  Islanders  was  first 
opened  up,  to  effect  an  object  of  so  much  import- 
ance. 

Nevertheless,  some  have  been  found  inclined  to 
challenge  the  wisdom  of  so  diffioiilt  and  expenstte 
an  experiment;  both  because  the  expectatioBs  of 
those  who  looked  for  an  inexhaustible  source  of 
subsistenoe  were  not  speedily  realised;  and  be- 
cause the  places  the  best  adapted  for  its  cidture  al- 
ready possess  another  vegetable,  the  plantain,  which 
is  much  more  grateful  to  the  mjgrocs,  fkir  whom  the 
bread-fruit  was  principalljr  designed* .  It  has  been 
argued*  that  the  bread-fruit-tree  requires  conaider- 
aUe  care  in  cultivation,  that  it$  progress  to  matority 
is  slow,  though  in  Britain  it  would  appear  extrenely 
n^.  Three  years  are  required  to  rei^  the  fruit; 
the  plantain  demands  no  care,  while  it  produces  its 
crop  in  fifteen  months;  thus  giving  it  a  decided 
preference  in  the  opinion  of  the  CoAonist,  who  is  al- 
ways inspattent  for  a  rotucn.  Further,  iliat  wher» 
ever  any  vegetable,  already  relished  by  the  iahabi- 
taals  of  a  district,  is  completely  established,  they 
will  always  ns|ect  what  they  think  less  agreeable. 
These  arguments  have  certainly  had  considenMe 
weight;  probablv,  however,  from  not  duly  appreci- 
ating the  difficulties  attendant  on  such  an  expeiip 
mentas  the  naturaliaatioa  of  plants*  But  were  we 
ito  take  a  retrospect  oi  all  the  obstacles  which  have 
(Opposed  the  iCultivatu>n  of  many  species  of  grain 
said  firuits  at  present  not  uncommon  in  Britain,  it 
would  be  very  evident  that  success  has  resulted  only 
jQrom  the  most  patient  and  labocious  attentioo.  Po- 
sitive conclusions  on  this  asibjeGt,  are  perhapa  as  yet 
prematiMfc 

In  the  year  mt,  a  fsremiuin  was  offered  by  tte 
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Bmd^it  Soeiety  for  die  Bneoun^email  of  Arts  and  Manu- 
factures, to  any  individua)  who  should  bring  the 
bread-fruit  plant  from  the  South  Sea  Islands  in  a 
state  of  vegetation  to  the  West  Indies,  ^ nd  the  gold 
Biedal  was  ^warded,  in  1793$  to  Captain  Bligh  accord* 
ingly.  That  Society,  with  the  mudable  design  of 
promoting  its  culture,  continued  to  offer  further  pre* 
miums  for  the  greatest  number  of  plants  raisea  in 
the  British  settlements ;  and  in  consequence  a  silver 
medal  was  awarded  to  Dr  Anderson,  Superintendent 
of  the  Botanical  Garden  at  St  Vincent's  in  1798; 
and,  in  1802,  the  gold  medal  to  the  Honourable  Jo* 
seph  Robley,  Governor  of  the  Island  of  Tobago. 
From  the  course  adopted  by  these  two  Cultivatorsi 
the  history  of  the  bread-fruit  has  received  much  elu- 
cidation, and  we  shall  comprise  it  in  a  few  observa* 
tlohs. 

Mr  Robley  received  three  plants  from  Dr  Ander* 
sen  in  June  1793,  which  he  planted  in  very  deep 
rich  soil,  and  paid  them  every  attention,  in  hopes  of 
procuring    shoots.      They  flourished  exceedingly, 
prociuced  ftnit  in  1 79^>  and  continued  to  do  so  un* 
til  autumn  1801,  afler  which  we  have  no  notices  re* 
specting  them.     Being  disappointed  of  obtaining 
suckers,  Mr  Robley  applied  to  Dr  Anderson,  who  ad- 
rised  him  to  lay  bare  some  of  the  uppermost  roots, 
and  to  wound  them  very  deeply ;  and  having  follow- 
ed  these  directions  in  October  1800,  they  almost  im- 
mediately began  to  put  forth  shoots  in  abundance* 
In  December,  120  fine  plants  were  thus  obtained, 
which  Mr  Robley  placed  in  baskets  containing  about 
a  gallon  of  good  rich  loose  soil,  and  deposited  them 
in  the  shade,  m  the  vicinity  of  water.   With  this  ele- 
ment also  they  were  refVeshed  when  the  weather  re- 
El  it.    Baskets  were  preferred  to  pots  for  the 
,  flrom  being  lighter  and  more  easily  removed, 
ise,  because  whien  deposited  in  the  place  where 
tliey  were  ultimately  to  remain,  the  baskets  would 
speedily  rot,  and  not  repress  the  growth  of  the  plant, 
whtdi  would  then  extend  its  roots.  European  Culti- 
nttors  would  do  well  to  attend  to  the  beneficial  use 
of  baskets,  for  it  too  often  happens  that  a  tender  plant 
is  wounded  in  removing  it  from  a  pot,  or  that  the 
earth  -surrounding  it  is  so  deranged  and  displaced, 
that  no  subsequent  care  can  preserve  it  from  destruc- 
tbn.    Encouraged  by  the  snccessfol  issue  of  these 
pevious  experiments,  Mr  Robley  prepared  a  point  of 
land  of  loose  sandy  soil,  bounded  by  a  salt  lagoon 
and  the  sea,  for  receiving  a  large  plantation.    When 
the  tide  ffled,  brackish  water  was  to  be  found  eveir- 
where  at  the  depth  of  two  feet  and  a  half  from  die 
surfhee ;  but  it  had  been  observed  in  some  of  the 
South  Sea  Islands,  that  bread-fhiit-trees  grew  in 
Ml  vigour,  though  brackish  water  batthed  their  roots, 
and  the  pohxt  was  otherwise  defended  fVom  the  en- 
croacfaments  of  the  sea  by  an.  artificial  bank.    The 
hmd  bemg  plouffbed  and  harrowed  twice,  was  divided 
into  beds  stretcSiing'acrbss  ^om  the  sea  to  the  hr 
goon:  the  beds  were  27  feet  in  breadth,  and  the 
plants  put  Into  die  earth  in  the  middle  of  each, 
and  exactly   at  the  distance  of  27  feet  asunder 
— thus   leaving  a  large   space    for  their    vegeta- 
tion.  Mr  Hobley^  expectations  were  not  disappoint- 
ed.   In  August  1801,  b6  had  15S  plants  in  a  flou- 
rMiing  oonditioiii  ^  and,  prostctttmg  tiie  objea  still 


ibrther,  he  had,  in  die  course  of  the  subsequent  Bread-fiaif. 
year,  871  on  the  point  of  land,  of  which  no  less  than  ^^*V^*^ 
819  plants  were  in  a  flourishing,  and  some  of  them 
in  a  productive  state.  He  transmitted  specimens  of 
the  fruit  to  England  preserved  m  vinegar,  as  it  will 
not  keep  above  two  days  after  being  tsucen  from  the 
tree ;  as  also  of  the  dried  leaves  and  blossom.  Other 
correspondents,  nearly  about  the  same  time,  sent  spe- 
cimens of  cakes  made  from  the  bread-fruit  converted 
to  flour,  which  were  extremely  well  flavoured;  and  it 
seemed  that  a  dry  nutritious  food,  resembling  Tapi* 
oca  in  appearance  and  quality,  might  be  prepared 
from  it.  The  vegetation  of  thb  plant  is  very  rapid« 
Ten  of  those  committed  to  the  care  of  Dr  Anderson, 
in  1798,  were  about  two  feet  high,  and  half  an  inch 
in  diameter ;  and  he  observed,  that,  in  the  year  1798» 
most  of  the  trees  in  the  Botanical  Garden  at  St  Vin- 
cent*s  were  above  SO  feet  high,  and  the  stem  two  feet 
above  the  ground  was  from  three  feet  to  three  and  a 
half  in  circumference.  From  the  remarks  he  waa 
enabled  to  make  in  this  interval  on  the  varieties  of 
the  tree  in  the  Botanical  Garden,  it  appeared  that 
the  fruit  came  out  in  succession  during  the  greater 
part  of  the  year,  but  less  of  it  between  November 
and  March  than  at  any  other  time.  The  number 
produced  by  a  single  tree  was  very  great,  being  oflen 
in  clusters  of  five  and  six,  and  biding  the  lower 
branches  to  the  ground.  According  to  the  diflerent 
varieties,  the  fruit  was  of  various  shapes  and  sizes, 
weighing  fVom  four  to  ten  pounds,  some  smooth, 
others  rough  and  tubcrculated.  When  taken  from< 
the  tree  before  maturity,  the  juice  appeared  of  the 
consistence  and  colour  of  milk,  and  m  taste  some* 
what  simOar.  It  issued  for  above  ten  minutes  in  an 
uninterrupted  stream,  and  thickened  into  a  glutinous 
and  adhesive  substance.  Three  months  were  requir^- 
ed  to  bring  the  fruit  to  perfection,  which,  as- above 
remarked,  is  about  a  week  before  it  begins  to  ripen. 
Besides  the  Otaheitan  bread-fruit,  Captain  Bligh  left 
some  of  the  East  India  bread-fhiit  in  the  Botanical 
Garden.  But  this  proved  dt  iniinitdy  inferior  qua- 
lity, and  a  very  indifierent  substitute  for  it.  It  was 
ill- shaped,  of  a  soft  pulpy  substance,  and,  like  the 
other,  wanting  seeds,  and  projiagating  itself  by  suck« 
ers  springing  from  the  root. 

A  species  of  fruit,  bearing  considerable  analogy  to  Bread-frnit 
those  above  described,  Is  found  on  the  Nicobar  of  the  Nico- 
Islands,  but  we  are  unacquainted  with  the  degree  ***"  I^**"^ 
of  attention  it  has  received,  either  for  the  purpose  of 
iHustrating  its  natural  history,  or  for  economical  uses. 
It  is  not  less  beneficial,  however,  to  the  natives.   The 
tree  producing  this  ^it  vegetates  promiscuously 
with  others  in  the  woods,  but  preferring  a  humid- 
soil.     Its  trunk  is  straight,  thirty  or  thrrty-five  feet 
in  height,  and  from  ten  inches  to  two  feet  in  circum- 
ference.    The  roots  spring  from  it  above  the  sur- 
face, and  do  not  penetrate  deep  into  the  earth.   The 
leaves  are  disposed  like  the  large  calyx  of  a  flower; 
thev  are  three  feet  kmg  and  four  inches  broad,  of  a, 
dark  green  hue  and  tenacious  substance.    A  long 
time  elapses  before  die  tree  produces  fruit,  not  less 
than  about  the  period  of  human  hfe.    It  then  forms 
at  the  bottom  of  the  leaves,  firom  which  it  proceeds 
as  it  is  enlarged,  and,  when  neariy  ripe,  it  changes 
from  green  to  yellowiab  colour.    Ihis  is  the  proper 
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Bread-frnk  period  fbr  gathering  it,  when  its  weight  is  between 
^  IiJaIc-  ^0  and  4kO  pounds.  The  Exterior  surface  is  cut  off,  and 
water.*  ^^^^  ^^^'  '^  boiled  in  earthen  pots  covered  with  leaves, 
during  several  hours,  on  a  slow  fire ;  when,  becom- 
ing soft  and  friable,  the  preparation  is  sufficient,  and 
the  fruit  is  then  exposed  to  the  air,  and  is  next  form- 
ed into  a  mass  not  unlike  maize,  either  in  taste  or 
colour.  It  may  be  preserved  a  long  time,  but  expo- 
sure to  the  atmosphere  occasions  acidity.  The  plant 
producing  this  fruit,  however,  is  not  of  the  same  ge- 
nus as  those  above  described,  although  its  fruit  is 
converted,  to  similar  uses,  but  is  rather  a  kind  of 
palm  which  it  might  be  useful  to  naturalize  in  the 
eastern  possessions  of  Britain.  (s.) 

BR£AK WATER,  is  any .  obstruction  of  wood, 
atone,  or  other  material,  as  a  boom  or  rafl  of  wood, 
sunken  vessels,  &c.,  placed  before  the  entrance-  of  a 
port  or  harbour ;  or,  any  projection  from  the  land 
into  the  sea,  as  a  pier,  mole  or  jetty,  so  placed  as  to 
break   the  force  of-  the  waves,  and  prevent  their 
action  on  ships  and  vessels  lying  at  anchor  within 
Iheoi.    Thus,  the  piers  of  the  ancient  Piraeus  and  of 
JElhodes ;  the  moles  of  Naples,  Genoa,  and  Castella- 
jnare ;  the  piers  of  Ramsgate,  Margate,  Folkstone, 
,Howth,  and  the  wooden-dike  de  Richlieu,  thrown 
/icross  the  port  of  Rochelle,  may  all  be  denominated 
JBreahpateu.     In   French  it    is  sometimes    called 
3ailre  d*Eau  ;  a  name  which  appears  to  have  been 
applied  to  the  mole  at   Tangier,   a    work    com- 
D&enced  in  1763,  under  the  direction  of  Lord  Ti* 
viot,  Sir  J.  Lawson,  and.  Sir  Hugh  Cholmley,  and 
finished,    or   rather    discontinued,    in    1776,    after 
having  cost  this  nation  the  ^  sum   of  L.  243,897* 
.5s.  4^.     The  term  Breakwater,  however,  has,  of 
late  years,  been  considered^  as  more  peculiarly  ap- 
propriate to  large  insulated  dikes  of  stone,  whether 
,of  regular  masonry- or  sunk  promiscuously  in  rough 
masses,  so  placed,  as  to   form  an  artificial  island 
across  the  mouth  of  an  open  roadstead,  and  thereby, 
from  obstructing  and  breaking  the  waves  of  the  sea, 
.to  convert  a  dangerous  (anchorage  inte  a  safe  and 
commodious  harbour  for  ihe  reception  of  ships  of 
war  or  merchant;men. 

Of  thia  description  of  dike,  for  creating  an  artifi- 
cial harbour  oti  a  grand  scale,  fit  for  the  reception  of 
ships  of  war  of  the  largest  class,  there  ar^  two  re- 
markable examples  in  the  Breakwater  of  Cherbourg 
and  that  of  Plymouth, — the  one  after  thirty  years  of 
almost  uninterrupted  labour  still  very  far  from  being 
completed;  the  other,  in  the  cpurse  of  about  four 
!years,  in  a  much  more  forward  state,  and  if  neces- 
sary, capable  of  being  completed  in  the  course  of 
-two  years. 
BMidc*  Breakwateb  of  Chbrbourg.  In  M.de  Cessart*s 

wat«rof      Description  ties     Travaux    Hydrauliques,   will    be 
Cberbourg.  ^Qm,^  a  very  minute  and  laborious  detail  of  all  the 
preparatory  operations,  the  progress  and  the  expence 
of  constructing  the  Breakwater  of  Cherbourg,  up 
.  to  the  period  of  the  Revolution*    But  the  history  of 
this  great  undertaking  is  summarily  stated  in  a  re- 
port made  to  the  National  Assembly  in  1791*  hy  M. 
de  Curt,  in  the  name  of  its  Committee  of  Marine, 
concerning  the  Marine  Elstablishment  of  Cherbourg. 
Jts  History.     It  had  always  been  a  source  of  considerable  an- 
noyance to  the  French  (and  more  particularly  since 
the  demolition  of  the  works  and  basin  of  Dunkirk, 


which  cost  them  more  regret  than  the  useleft  and  ex^ 
pensive  projects  for  that  port  ever  could  be  worth), 
that  whUe  the  whole  line  of  their  coast,  bordering 
on    the    English   Channel,    presented   only  sandy 
shores  with  shallow  water,  or  an  iron-bound  coast 
bristled  with  rocks,  Nature  had  lavished  on  their 
f'  eternal  rival"  of  the  opposite  coast,  the  incalcu- 
lable advantages  o£  a  succession  of  deep  and  com- 
modious harbours,,  or  of  safe  and  extensive  road- 
steads, inviting  their  possessors  to  commerce  and 
navigation,  and  placing  in  their  grasp  **  the  sceptre 
and  the  sovereignty  of  the  seas."      M.  Curt  ob- 
serves, that  '*  the  misfortunes  of  Ja  Hogue,  which  all 
tlie  talents  of  Tourville  could  not  prevent,  taught 
Louis  XIV.,  that,  in  completing  the  defence  of  his 
frontiers  by  land,  he  had  too  much  neglected  his 
frontiers  on  the  sea ;  that  this  great  prince,  however^ 
profiting  by  experience,  soon  discovered  that  Eng- 
land owed  the  superiority  of  her  marine  to  the  miU* 
tary  establishments  which  she  possessed  in  the  Chan* 
nel."     With  a  view  of  securing  to  France  shnilar 
advantages,  the  Marechal  de  Vauban  was  directed 
to  visit  the  coasts  of  Normandy,  for  the  purpose  of 
adopting  measures  for  placing  in  security,  against 
hostile  attacks,  all  such  bays,  harboars,  and  inlets,  as 
were  favourable  for  the  disembarkation  of  troops; 
and  to  furnish  plans,  of  such  works  as  he  might  judge 
to  be  necessary,  not  only  for  military,  but  for  naval 
purposes.    Among  other  projects,  he  reported  that 
the  roadstead  of  Cherbourg  possessed  the  noeans  of 
attack,  of  defence^  and  ot  protection ;  that  it  was 
rery  capable  of  exerting  an  influence  on  maritime 
war,  and  in   their  commercial  relations  with  the 
northern  powers ;  tliat  it  was  the  spot  on  which  the 
head-quarters  should  be  established  on  the  coast  of 
the  Channel ;  and,  in  short,  that  it  was  a  central  ad- 
vance post  with  regard  to  England.     He  moreover 
reported,  that  it  might  be  made  a  port  for  the  safe 
retreat  of  a  squadron  crippled  by  stormy  weather, 
or  beaten  by  an  enemy,  or  even  for  the  reception  of 
,a  victorious  fleet  witli  its  prizes.     By  thus  convert* 
ing  the  present  exposed  roadstead  of  Cherbourg  into 
;bl  "Aaie  and  protected  anchorage  for  a  fleet  of  men  of 
war,  France,  he  said,  would  be  able  to  watch  the 
.motions  of  England ;  to  oblige  her  at  all  times  te 
keep  a  corresponding  fleet  in  the  Channel ;  and  to 
menace  her  shores  with  invasion  of  which  she  at  all 
times  stood  so  much  in  dread. 

Opinions,  however,  being  divided  between  the  ad- 
vantages of  La  Hogue  and  Cherbourg,  Louis  XVI., 
immediately  after  the  conclusion  of  the  American 
,War,  issuea  his  directions  to  M.  de  Castries,  Secre- 
tary of  State  for  the  Marine,  to  appoint  a  special 
commission,  to  consider  and  report  which  of  these 
two  roadsteads  combined  the  most  advantages,  and 
was,  in  all  respects,  preferable  for  constructing  a 
port  and  naval  arsenlBd  capable  of  receiving  and 
equipping  from  80  to  100  vessels  of  war  o£  diSerent 
descriptions.  The  Commissioners  had  little  hesita- 
tion in  deciding  upon  Cherbourg,  because,  by  means 
of  a  Breakwater,  it  would  be  capable  not  only  of  ad- 
mitting a  .fleet  to  ride  securely  at  anchor  when  thus 
sheltered  from  the  sea,  but  also  of  affording  them 
protection  against  any  attempt  of  an  enemy.  It  was 
added,  that  Cherbourg  was  an  admirable  jplace  for 
watching  Portsmouth,  without  appearing  to  have 
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once  recollected  wluit  an  ezcellenl  anchorage  Spit-  a  depth  of  40  to  42  feet  of  water  aft  the  lowest  fkb,    ^^' 

head  was  for  watching  Cherbourg.  and  the  deshig  up  the  entrance  of  the  port  of  Ro«     ^'*^^' 

Directions  were  accordingly  given  to  M.  de  Cauz,  chelle,  iHiich  is  only  740  toises  in  lengUi,  and  the 

Connnflmding  Officer  of  j^gineers  at  Cherbourg,  depth  of  water  only  five  or  six  toises.    4.  That  the 

to  commence,  as  a  preparatory  measure,  with  the  upper  part  of  the  projected  -dike,  being  exposed  to 

construction  of  a  fort  on  the  Island  of  Pele6,  and  the  violent  action  of  the  sea,  the  stability  of  that 

another  on  Du  Hornet,  according  to  plans  given  part  could  not  be  depended  on  ;  and  besides,  a  dike 

in  by  Vauban  in  1679;  hy  these  works  the  road*  covered  at  high  spring-tides  with  18  feet  water  would 

stead  would  be  flanked  on  the  right  and  left.    The  not  fulfil  the  two  indispeDsable  conditions— smooth 

interval,  however,  being  found  too  great  to  afford  water,  and  protection  against  an  enemy.    These  ar- 

auffident  proceciion  to  all  the  ships  that  might  re*  guments  were  deemed  conclusive,  and  the  plan  of 

quire  to  be  anchored  in  the  roadstead,  M.  die  Caux  Af  •  de  la  Bretonmerd  was  abandoned, 

presented  a  pUin  to  the  Minister  at  War  for  con-  In  1781,   M.  de  Cessart,  Insp^tor-General  of 

atructing  an  intermediate  fort  in  the  sea,  which  Bridges  and  Embankments*,  received  directions  to 

should  be  caaemated,  and  sufficiently  large  to  con-  prepare  a  plan  that  should  cover  a  fleet  of  80  to 

tain  all  the  buildings  necessary  for  a  garrison.     The  100  ships  of  war  in  the  roadstead  of  Cherbourg,  from 

surrounding  walls  were  proposed  to  be  sunk  in  cais-  the  attack  of  an  enemy,  and  protect  them  against 

aons  of  6000  feet  square  at  the  base,  and  52  feet  the  elements.  M.  de  Cessart  was  fully  aware  that,  to 

high.    The  top  of  the  platform  was  to  be  80  feet  raise  a'barrter  in  front  of  this  roadstead,  and  in  the 

high  from  the  bottom  of  the  sea,  and  the  area  of  its  middle  of  the  sea,  capable  of  resisting  the  impetuosl- 

sorfiice  1000  square  toises.    This  plan,  however,  was  ty  of  the  waves,  and  repelling  the  enterprises  of.  the 

hot  considerea  to  give  sufficient  shelter  to  a  fleet  enemy,  was  no  easy  task.  '' Nothing,"  says  he,  '*that 

from  the  winds  and  waves,  and  new  projects  were  I  had  ever  performed,  or  that  1  had  ever  read  of,  in  an* 

called  for  by  the  Government.  cient  or  modem  history,  appeared  to  me  to  be  worthy 

In  1777»  M.  de  la  Bretonniere,  Capitaine  doVais-  of  being  placed  in  comparison  with  the  grandeur  of 

seau,  one  of  the  commissioners  who  had  been  named  this  project.'*  He  suggested,  as  the  preferableand  ovlbr 

to  report  on  the  comparative  merits  of  the  two  road-  mode  of  answering  the  purpose  of  producing  smooth 

ateaos  of  Cherbourg  and  La  Hague,  had  addressed  water  in  the  roadstead,  that,  in  the  place  of  one  con* 

a  memorial  to  the  Minister  of  Marine,  in  which  he  tinned  dike  or  mole,  a  number  of  large  masses,  se^ 

expatiated,  at  great  length,  on  the  numerous  advan-  parated  from  each  other,  of  a  circular  fonn,  widi  an 

tages  held  out  by  the  foiwer,  and  particularly  with  elevation  greatly  inclined,  should  be  substituted ;  in 

regard  to  the  security  of  the  anahoraae.    He  pro*  short,  a  series  of  truaoaSed  cones,  which,  touching 

posed  to  construct,  at  ^e  distance  of  aleague  in  the  each  other  at  their  bases,  might  present  to  the  sea  at 

sea,  a  stone  dike  of  SOOO  toises  in  length,  leaving  the  snr&oe,  alternate  obstacles  and  openings,  and 

three  open  passages  into  the  roadstead  it  was  in-  thus  interrupt  and  break  down  the  waves  previous 

tended  to  cover ;  one  in  the  middle,  and  one  at  each  to  their  entering  the  harbour.    He  also  considered 

extremity.    Thk  dike,  like  that  which  was  sunk  he-  that,  as  these  openings  at  the  snrfiwe  would  not  ex«* 

fore  Rochelle,  was  proposed  to  have  as  its  nucleus  ceed  72  feet,  a  sufficient  barrier  would  be  fenned 

a  number  of  ships  filled  with  masonry,  floated  off  against  the  passage  of  an  eneas/s  vessd ;  and  that, 

and  sunk  in  proper  situations,  and  afterwards  to  be  if  necessary,  in  time  of  war,  it  might  be  rendered 

cased  with  large  sunken  stones,  to  the  height  of  ^0  atiU  more  secure  by  placmg  strong  chains  of  iron 

feet  above  the  bottom  of  the  sea.    The  reason  as-  across  the  intervals.    It  was  proposed  to  construct 

signed  for  sinking  the  stone  vessels  was  the  supposi-  these  conical  caissons,  of  wood,- the  number  of  which 

tion  that  an  under  current  might  cause  so  much  to  cover  a  front  of  SOOO  toises  would  amount  to  90, 

notion  at  the  bottom  of  the  sea  as  would  derange  wludi,  at  860,000  livres  for  each  cone,  would  csiuse 

the  level,  and  work  away  the  loose  stones ;  so  litde  a  total  expence  of  82,400,000  for  the  whole.    The 

appears  at  that  time  to  have  been  known  of  the  in-  number,  however,  was  afterwards  reduced  to  64, 

creasing  tranquillity  of  the  waves  of  the  sea,  in  pro-  and«tlie  time  estimated  for  completing  the  work  18 

portion  to  the  increasing  depth  of  water.  years.    Each  cone  was  to  be  ISO  feet  in  diameter  at 

On  this  plan  the  commissioners  observed,  1.  That  the  base,  and  60  feet  in  diameter  at  the  top^  and 

in  order  to  construct  a  dike  of  2000  toises  in  length,  from  60  to  70  feet  in  heighth,  the  depth  of  water 

with  sloping  sides  proportioned  to  its  height,  there  at  spring<-tides,  in  the  line  in  which  they  vrere  intend* 

would  be  required  so  great  a  number  of  old  ships  as  ed  to  be  sunk,  varying  from  about  &6  to  70  feet, 

could  hardly  be  collected  in  all  France  in  less  than  They  were  proposed  to  be  sunk  without  any  bottoans 

ten  years ;  and,  if  purchased  from  foreigners,  the  in  them,  by  which  the  upward  resistance  of  the  water 

expence  would  be  enorisious.    2.  That  the  assem-  acting  on  a  base   whose   surface   was    equal  to 

bling  and  employing  the  necessary  number  of  sea-'  17,678  square  feet,  would  be  avoided.   The  *T'irtimg 

men  would  be  next  to  impossible,  but,  if  possible,  floated  offbycasks>  attached  |o  their  inner  widoatar 

highly  impolitic,  when,  just  at  the  close  of  a  mari-  circumference,  being  towed  to  the  spot  where  they 

time  war,  commerce  felt  a  pressing  want  of  their  ser-  were  destined  to  he  suidc,  were  tiwn  to  be  filled  with 

vices ;  whereas  it  might  be  practiodble,  and  would  be  stones^  to  the  tops,  and  left  for  a  while  to  settle ; 

advantageous,  to  enq>loy  the  military  for  some  time  after  which  the  upper  part,  commendi^  with  the 

before  disbanding  tbenu    5.   Tliat  »»  comparison  line  of  law  water,  was  to  be  built  with  masonry  laid 

would  hold  good  between  the  roadstead  of  Cher-  in  pocraalsDa,  and  encased  tiith  stones  of  granite, 

bourg  mktk  an  opening  to  the  sea  of  3600  toisesi  and  TUs  plan  ef  a  stone  dike  or  Breakwater  being 

VOL*  lU    PAST  II.                                          .  3  L 
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laid  in  ^detaO  before  the  Minister  of  Marine,  it  was 
deemed  proper,  on  a  subject  so  entirely  norel,  and  of 
such  great  national  importance,  to  consult  the  ablest 
men  in  France,  before  any  steps  should  be  taken  for 
carrying  it  into  execution.  -The  details  were  ac- 
cordingly submitted  to  the  four  coomiissioners,  M« 
de  Borda,  a  naval  officer  and  Member  of  the  Acade- 
my of  Sciences ;  M.  de  Fleurieu,  Capitaine  de  Vais- 
seau,  and  Director  of  Ports  and  Naval  Arsenals, 
afterwards  Minister  of  Marine ;  M.  Peronnet,  Mem- 
ber of  the  Academy  of  Sciences,  Chief  Engineer  of 
Bridges  and  Embankments ;  and  M.  de  Che^,  In- 
spector and  Director  of  the  School  of  Engineers. 
They  recommended  that,  in  the  first  instance,  an 
experimental  cone  should  be  constructed,  and  float- 
ed off.  Instead,  however,  of  60  feet  in  height,  the 
cone  made  at  Havre  was  only  36  feet ;  the  circum- 
ference of  its  base  472  feet,  and  having  a  slope  of  60 
degrees;  the  upper  circumference  was  339  foeL 
Within  the  exterior  cone,  and  at  the  distance  of  5 
feet  10  inches  from  it,  was  an  interior  and  concentric 
cone,  bound  together  by  beams  of  wood,  pointing  to 
the  common  centre,  each  being  the  section  of  the 
radius.  Tlie  frame  of  each  cone  was  composed  of 
80  large  upright  beams,  24  feet  long  and  1  foot 
square.  On  these  were  erected  80  more,  of  14  feet 
in  length,  making  in  the  whole  320  of  these  large 
uprights;  the  machine  was  thei^  planked,  hooped, 
and  firmly  fixed  together  with  iron  bolts. 

The  cone  at  Havre  being  completed,  the  next 
operation  was  to  tow  it  off  to  the  particular  spot 
where  il  was  to  be  sunk.    Being  open  at  the  bottom, 
it  was  found  necessary  to  attach  to  the  lower  circum- 
ference 284  large  casks,  part  to  the  exterior  and  part 
to  the  interior  cone ;  beside  50  casks,  attached  by 
lines  of  equal  lengths,  from  the  bottom  of  the  inner 
circle,  to  float  towardis  the  centre,  and  thus  assist  in 
keeping  it  upright  and  steady.     It  was  easy  enough, 
by  these  means,  to  float  off  a  vessel  of  this  kind*   M. 
de  Cessart  observes,  that  the  force  of  7200  pounds 
produced  by  a  capstan,  was  found  sufficient  to  draw 
it  on  the  water,  to  a  distance  equal  to  the  length  of 
its  own  diameter,  or  about  25  toises,  in  two  minutes. 
**  The  success  of  the  experiment  made  at  Havre,** 
says  M.  Curt,  <*  had  inspired  such  veneration  for  the 
conical  caissons,  that  those  persons  who  had  been 
most  disposed  to  object  to  the  plan,  were  now  oblig- 
ed to  1>e  silenL"    The  result  of  the  experiment  at 
once  decided  the  Government  to  commence  opera- 
tions at  Cherbourg,    M.  de  Cessart  was  appointed 
director  of  the  works,  with  four  Engineers  to  assist 
him.   A  permanent  council,  consisting  of  Command- 
ers in  Chief,  Directors,  Engineers,  &c.  was  ordered 
to  reside,  for  six  summer  months,  at  Cherbourg,  and 
the  other  six  in  Paris;  and  a  considerable  bodv  of 
troops  were'marched  down  to  the  neighbourhood,  to 
furnish  a  competent  number  of  artificers  and  labour- 
ers, to  be  employed  on  this  great  national  undertaking. 
In  1788,  Uie  buildings  were  commenced  for  lodg- 
ing the  principal  officers  of  the  civil  and  military  de* 
partments,  and  their  respective  establishments;  a 
naval  yard  marked  out  and  inclosed, — roads  of  com- 
munication opened  with  the  forts,— and  at  Becquet, 
about  a  league  to  the  eastward  of  Cherbourg,  a  small 
bfurbour  was  dug  out  for  tlie  reception  of  about  80 


vesselsi  which  were  to  be  employeil  in  transporting   Brvk* 
the  stones  from  thence  by  sea«  **^* 

On  the  6th  June  1784,  the  first  cone  was  floated  ^^^^^ 
off  and  sunk,  and  the  second  on  the  7th  July  foUow- 
ing,  in  presence  of  10,000  spectators,  assembled  on 
the  shores  and  quays  of  Cherbourg ;  but  before  the 
cavity  of  the  latter  could  be  filled  with  stones,  a 
storm,  in  the  month  of  August,  which  continued 
five  days,  entirely  demolished  the  upper  part  of  this 
cone.  In  the  course  of  this  summer  the  quantity  of 
stones  sunk  within  the  cavities  of  the  two  cones, 
outside  their  bases,  and  in  the  intermediate  space, 
amounted  to  4600  cubic  toises,  or  about  65,000  tons. 

In  1785,  three  more  cones  were  completed  and 
sunk  at  irregular  intervals ;  and,  at  the  end  of  that 
year,  the  quantity  sunk  amounted  to  17,767  cubic 
toises,  or  about  250,000  tons.  In  1786,  five  addi- 
tional cones  were  completed  and  sunk ;  one  of  them 
in  presence  of  the  King ;  and  the  quantity  of  stones 
thrown  within  them,  and  deposited  on  the  dike  con- 
necting the  cones,  amounted,  at  the  end  of  this  year, 
to  42,862  cubic  toises,  or  6D0,000  tons.  In  1787, 
five  more  cones  were  sunk  and  filled  with  stones, 
making,  in  the  whole,  fifteen  ;  and  the  distance  be- 
tween the  first  and  fifteenth  cone  was  1203  toises, 
and  the  quantity  of  stones  deposited  within  these 
cones  and  the  connecting  dike,  at  the  end  of  this 
year,  amounted  to  71,585  cubic  toises,  or  more  than 
1,000,000  tons.  The  violent  gales  of  wind  that  were 
fVequen^  in  November  and  December,  carried  away 
all  the  upper  parts  of  the  five  cones  which  were 
sunk  this  year.  In  1788,  three  more  were  sunk,  but 
the  nqiper  paru  of  the  first  two  were  carried  away 
as  the  others  had  been ;  the  height  of  the  third  was^ 
therefore,  reduced,  so  as  to  be,  when  sunk,  on  a 
level  with  low  water;  but  this  cone  was  upset  and 
soon  went  to  pieces. 

The  enormous  expence,  and  the  delay  that  had 
been  occasioned  in  completing  and  sinking  these 
eighteen  cones,  exhausted  the  patience  of  the  Govern- 
ment, so  that,  in  the  following  year,  1789,  it  caused 
the  three  cones,,  then  on  the  building  slips,  to  be 
sold  for  whatever  they  would  fetch. 

The  total  quantity  of  stone  that  was  sunk  within 
the  cones,  and  on  the  intermediate  dike,  from  the 
year  1784  to  the  end  of  December  1790,  being 
seven  years,  amounted  to  873,359  cubic  toises,  or 
about  5,300,000  tons. 

These  18  cones  being  sunk  at  irregular  distances 
from  each  other,  some  being  25  toises,  and  others 
at  800  toises  from  centre  to  centre,  occupied  a  line 
of  1950  toises  in  length.  The  distance  of  the  first 
cone  from  the  Island  Pel^,  on  the  east,  was  510, 
and  of  the  eighteenth  to  Fort  Querquevllle  on  the 
west  1200  toises;  so  that  the  whole  entrance  or 
opening  of  the  roadstead  of  Cherbourg  was  original- 
ly 8660  toises,  more  than  one-half  of  which  was  now 
imperfectly  covered  by  the  breakwater. 

The  expence  of  thu  great  undertaking  was  no^ 
we  suqiect,  accurately  known,  and  could  not,  proba- 
bly, be  ascertained.  M.  de  Cessart  estimates  the 
eighteen  cones  alone,  at  6,231,407  livres,  or  about 
L.  260(000 ;  and  the  total  expence  incurred  between 
the  1st  April  1785  and  the  Ist  January  1791|  ha 
states  asunder: 
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He  TBlue  of  the  materials  of  the 

cones  -  •  8,462,369    9    6 

The  value  of  the  workmanship  19500,560  9  9 
The  conveyance  and  sinking  of 

stones  -  -  14,8809074    2     5 

Incidental  expencesfor  buildings, 

miligazines,  &c        **  -        2,559,489    5    0 

Contingent  expences  •  395,926  13    4 

Making  the  general  total  21,658,420  0  0 
or  Lc900,000  Sterling.  In  this  estimate  the  extra 
pay  to  the  troops  and  seamen  employed,  would  not 
iqppear  to  be  included ;  for  M.  de  Curt,  in  his  re- 
port to  the  National  Assembly,  states  the  total  ex- 
pence  to  have  amounted  to  32,000,000  livres,  or 
L.  1,300,000  Sterling';  and  that  a  farther  sum  would 
be  required  of  879»648  livres,  to  bring  the  top  of  the 
dike  to  an  uniform  height,  namely,  a  little  above  the 
level  of  the  surface,  at  low  water,  of  ordinary  tides* 

The  number  of  people  employed  was  prodigious* 
To  enable  M.  de  Cessart  to  complete  and  sink  five 
cones  »-year,  he  found  it  necessary  to  employ  250 
carpenters,  30  bUwksmiths,  200  stone-hewers,  and 
200  masons, — ^in  all  680  artificers.  The  number  of 
quarrymen,  and  others,  employed  in  transporting 
174,720  cubic  toises  of  stone  for  the  64  cones  ori- 
ginally intended,  or  13,650  yearlv,  was  estimated  at 
400  workmen,  100  horses,  30  drivers,  24  chasses- 
marges,  each  cavrying  seven  cubic  toises,  or  about 
98  tons,  with  100  seamen ;  making  an  aggregate,  for 
this  service,  of  526  men,  and  for  the  whole  operation 
firom  1200  to  1500  artificers  and  labourers^  to  which 
were  actually  superadded  about  3000  soldiers. 

A  very  considerable  part  of  the  expence  might 
have  been  saved  by  dispensing  altogether  with  the 
cones,  all  of  which  burst,  as  mig^t  have  been  ex- 
pected firom  the  superincumbent  weight  of  a  deep  co- 
lunm  of  water,  pressing  the  stones  within  against 
their  sides.  Jhe  9th  cone,  which  was  sunk  in  1 786, 
went  to  pieces  in  1800,  after  standing  fourteen  years; 
another  reached  the  duration  of  five  years ;  six  re- 
mained on  an  average  about  four  years ;  and  all  the 
rest  went  in  pieces  within  a  year  from  tlie  time  of 
their  being  sunk. 

The  failure  of  the  cones,  and  the  breaking  out  of 
the  Revolution,  put  an  entire  stop,  for  some  time,  to 
all  operations  at  Cherbourg.  The  attention,  how- 
ever, of  the  National  Assembly  was  speedily  called 
to  what  they  considered  to  be  an  object  of  great  na«. 
tional  importance.  In  1791  they  directed  their 
Committee  for  the  Marine  to  make  out  a  detailed 
report  of  the  operations  that  had  already  been  car- 
ried on.  On  this  report  being  given  in  by  M.  de 
Curt,  in  the  name  of  the  Committee,  it  was  read  and 
approved  by  the  Assembly,  and  funds  to  a  certain 
extent  decreed,  to  complete  the  undertaking  on  a 
new  plan  proposed  by  M.  de  Cessart.  The  principal 
feature  of  this  plan  was  that  of  casing  over  the  sur- 
face of  the  dike  as  it  then  stood  with  large  blocks 
of  stone ;  and  to  carry  the  height  of  the  breakwater 
along  the  whole  of  its  extent,  so  far  above  the  high 
water  mark  of  spring-tides,  as  to  render  it  capable  of 
receiving  batteries  on  the  summit,  at  the  middle,  and 
at  die  two.  extremities* 


The  slope  of  the  side  next  to  the  roadftead  was 
found  on  examination  to  sustain  itself  undtered  at 
an  angle  of  45  degrees,  but  the  slope  on  the  side 
next  to  the  sea,  whose  base  was  three  for  one  of 
height,  had  given  way  to  the  depth  of  fourteen  feet 
below  the  low  water  mark ;  and  the  materials  bemg 
composed  of  small  stones,  were  washed  away,  and 
had  formed  themselves  into  a  prolonged  slope  of 
one  foot  only  in  height  for  ten  feet  of  base,  which 
was  therefore  concluded  to  be  the  natural  slope  made 
by  the  sea  when  acting  upon  a  shingly  shore ;  a 
conclusion,  however,  too  vague  to  be  correct,  as  the 
slope  occasioned  by  the  action  of  the  sea  must  de- 
pend on  the  nature  of  the  materials  against  which  it 
acts,  and  the  force  and  direction  of  the  acting 
power.  A  sandy  beach,  for  instance,  has  invariably 
the  most  gradual  slope,  gravel  the  next,  shingles  the 
next,  and  large  masses  of  rock  or  stone,  the  most  pre- 
cipitous. At  the  present  time,  the  stones  of  the 
breakwater,  by  constant  friction,  have  worn  away 
the  sharp  angles,  and  it  has  been  found  that  the 
base  on  the  side  next  to  the  sea  is  on  the  average 
fully  eleven  for  one  of  perpendicular  height. 
.  U  was  proposed,  therefore,  to  cover  the  side  with 
a  coating  of  stone  12  feet  thick,  to  consist  of  blocks 
of  12,  15,  20,  and  30  cubic  feet,  or  from  one  to  two 
tons  each,  which  casing  was .  to  be  carried  to  the 
height  of  12  feet  above  the  high  water  mark  of  the 
highest  spring-tides;  the  size  of  the  stones  to  in- 
crease towards  the  summit,  so  as  to  be  capable  of 
resisting  the  percussion  of  the  waves,  which  is  there 
the  strongest.  It  was  calculated  that  this  covering 
of  12  feet  thick  on  both  sides  would  require  for 
each  toise  in  length  70  cubic  toises  of  stone,  and 
that  the  whole  length  of  the  dike  would  consequent- 
ly require  136,500  cubic  toises,  which,  by  deducting 
for  the  vacant  spaces  between  the  stones,  would  be 
reduced  to  113,750  cubic  toises  of  stone,  or  about 
one  million  and  a  half  of  tons.  It  was  farther  cal- 
culated, that  the  expence  of  quarrying,  the  transport 
to  the  quays,  the  loading,  conveyance,  discharging 
machinery,  together  with  the  c<HnmissionerB,  clerks, 
&c.  would  cost  for  each  cubic  toise  deposited  oi),the 
dike  the  sum  of  55  livres,  which  for  1 13,750  cubic 
toises,  would  amount  to  6,256,250  livres,  and,  adding 
for,  contingencies  600,000  livres,  the  total  estimate 
amounted  to  6,856,250  livres. 

The  machinery  employed  for  thus  casing  the 
breakwater  may  be  seen  in  Plate  XXXVII.,  in  which. 

Fig.  1.  Represents  a  section  of  a  lighter  on  which 
it  is  erected. 

AZX  is  an  elevated  deck  or  platform. 

Y,  three  rollers  of  six  inches  diameter. 

TK,  two  beams  or  sheers,  moving  on  trunnions  in 
grooves  at  T. 

S,  hooks  to  hold  the  sheers  at  the  proper  angle  of 
inclination. 

L,  the  axle  of  the  windlass  or  wheels  B,  round 
which  the  rope  of  the  pullies  passes.  The  wheels 
are  12  feet  in  diameter. 

Fig.  2.  A  chas8e-mar6e  laden  with  blocks  of  stone. 

£,  the  block  and  its  hook  laying  hold  of  an  iron 
chain  round  a  stone. 

F,  the  stone  hoisted  to  the  platform  AZ,  (Bg.  1.) 
when  the  brace  is  unhooked  at  S ;  the  hoisting  con- 


Bnfsk- 
water. 


45S 


BREAKWATER. 


Break- 
crater. 


tinned  until  the  summit  K  of  the  sheerr  is  brought 
to  V,  when  they  rest  against  the  frame  which  sup- 
'  ports  the  windlass ;  the  stone  F  is  then  lowered  upon 
the  rollers  as  at  M,  from  whence  it  is  pushed  for* 
ward  by  men  to  the  inclined  plane,  off  which  tt  is 
rolled  into  the  water  upon  the  side  of  the  dike. 

It  was  calculated  thaty  by  employing  a  certain 
number  of  these  machines,  34,090  toises  might  be 
deposited  in  one  year,  reckoning  only  six  working 
months,  or  56S^  toises  per  month,  or  that  487  su- 
perficial toises  of  the  dike  might  be  covered  in  one  sea- 
son, and  the  whole  completed  in  four  years.  Very  little 
progress,  however,  had  been  made  at  the  commence* 
ment  of  the  war  in  « 808.  At  that  period  the  centre  of 
the  dike  only  had  been  brought  above  the  high  water 
mark,  in  which  was  placed  li  battery  and  a  small  garri- 
son of  soldiers,  the  whole  of  which  were  swept  away 
by  a  heavy  sea,  occasioned  by  a  tremendous  gale  of 
wind  in  the  year  1809,  when  all  the  buildings  which 
had  been  erected  on  this  part  of  the  breakwater,  the 
men,  wcmien,  and  children  which  composed  the  gar- 
rison, together  with  several  workmen,  were  waited 
away ;  at  the  same  timet  two  sloops  of  war  m  the 
Yoaostead  were  driven  on  shore,  and  dashed  in  pieces. 
This  disaster  was  such  as  might  have  been  ejcpected. 
The  eftct  of  sinking  large  stones  upon  tbe  small 
ones,  already  rounded  by  constant  attrition,  could 
not  be  otherwise ;  the  latter  acting  as  so  many  rol- 
lers, carried  out  the  former  even  beyond  the  extre- 
mity of  die  base,  to  which  the  breakwater  had  natu- 
rally been  brought  by  the  action  of  the  sea. 

At  present  small  spots  only  are  visible  above  the 
smrfuce  of  the  sea  at  low  water  of  sprinc-tides,  and 
no  where  such  spots  exceed  three  ftet  in  height ;  the 
intermediate  spaces  are  from  8  to  15  feet  below  the 
surface;  and,  taldng  the  a^^erage,  the  whole  dike, 
from  one  end  to  the  other,  may  be  about  four  feet 
below  the  surface  of  low  water  at  the  sprbg-tides. 
Near  the  middle,  however,  there  is  about  100  yards 
where  the  height  rises  to  IB  or  20  feet  above  high 
water,  but  it  exhibits  only  a  shapeless  mass  of  ruins. 
In  one  spot  a  large  heap  of  stones  has  been  accumu- 
late as  if  to  try  how  much  weight  might  safely  be 
trusted  upon  tt,  before  the  attempt  be  made  to  re- 
build the  fort.  The  largest  of  the  stones  in  this  mass 
may  be  about  four  tons,  and  they  descend  tp  the 
size  of  £00  or  800  pounds. 

Of  the  remainder  of  the  dike,  very  few  parts  are 
visible  at  low  water;  and,  at  this  moment,  the  great- 
er part  is  four  feet  below  the  surface  oi  low  water ; 
it  is  sufficiently  high,  however,  to  break  the  foree  ci 
the  waves,  and  to  nuike  the  port  of  Cherbourg  a  safe  an- 
chorage in  some  winds  for  about  40  sail  of  the  line. 

On  the  renewal  of  the  war,  after  the  rupture  of 
the  treaty  of  Amiens,  Bonaparte  began  to  bestow  a 
greater  share  of  attention  on  the  navy  ef  France ;  and 
thou^,  for  a  time,  the  unparalleled  victory  of  TVa- 
felgar  checked  his  efforts,  it  did  not  induce  him  to 
abandon  them.  His  plans  were  vast,  and,  at  the  pe- 
riod of  his  fall,  were  in  rapid  progress  towards  their 
completion.  He  had  determined  on  a  fleet  of  200 
sail  of  the  line,  and  the  noble  port  of  Antwerp 
gave  him  every  facility  for  ship-building.  POr  the 
better  securRy  in  forming  a  junction  of  his  two  great 
fleets  of  Brest  and  Antwerp,  Cherbourg  now  became 


more  viduable,  as  a  convenient  port  of  retreat  in  case 
of  accident;  but  it  had  no  dock-yard,  nor  means  of 
giving  to  a  ship  a  large  refit  or  repair.  He  might  have 
thought  too,  as  we  believe  moat  of  our  naval  officem 
do,  that  a  fleet  of  ships,  riding  at  anchor  behind  tiie 
breakwater,  are  easily  attackable  by  fire-ships,  as  the 
same  wind  which  carries  a  vessel  in  at  ona  entrance 
will  carry  her  out  at  the  other,  and  tbe  couiae  would 
lie  direcUy  through  tbe-  centre  of  the  fleet  at  anchor. 
Besides,  it  might  be  possible,  in  certain  winds,  under 
the  lee  of  tbe  centre  part  of  the  btreakwater,  to  bom- 
bard a  fleet  at  anchor  in  the  roadstead  within  it. 

He  determined,  therefore,  to  establish  a  large 
dock-yard  at  Cherbourg,  not  merely  for  repairing^ 
but  also  for  the  construction  of  the  largest  dass  of 
ships  of  war ;  to  di^  a  basin  that  should  contain  50 
or  60  sail  of  the  Ime ;  to  construct  dry-docka  and 
slips  for  building  and  repairing,  and  to  make  it  a 
naval  port  of  the  first  rank.  In  1818,  this  basin  was 
completed  at  an  expence^  as  Bonaparte  is  said  to  have 
asserted  when  on  board  the  Northumberland,  and 
which  has  smce  been  confirmed,  of  L.  8,000,000  Ster- 
ling. A  wet-dock  of  the  same  magnitude,  commu- 
nicating with  it,  was  then  commenced,  and  is  now  ia 
progress. 

Tlie  only  description  that  we  have  been  able  to 
find  in  print  of  this  great  work,  which  took  ten  years 
in  carrying  into  execution,  is  contained  in  a  short 
letter  from  M.  Pierre- Aim6  Lair,  Secretary  to  the 
Society  of  Agriculture  and  Commerce  of  Caen,  who 
was  present  at  the  ceremony  of  opening  and  conso> 
crating  the  great  basin,  in  presence  of  the-Empress 
Maria  Louisa,  the  S7th  August  1818.  HedescrSies 
this  basin  to  be  excavated  out  of  a  rock  <^  granite 
schist,  or  gneis,  the  density  and  hardness  of  which 
increased  as  the  worktnen  descended  from  the  sur- 
fiice.  He  compares  it  to  an  immense  trough  dug 
out  of  a  single  stone,  and  a4»ble  of  containing  many 
millions  of  cubic  feet  of  water.  We  now  know,  how- 
ever, that  Mr  Lair  is  mistaken ;  that  jt  is  not  one 
mass  of  rock,  but  rock  and  grav^  mixed;  that 
the  whole  of  the  sides  are  cased  with  a  well  con- 
structed wall  of  red  granite;  and  that  a  noble  quay, 
built  of  the  same  material,  and  extendpg  between 
the  two  forts  of  Galet  and  Homet,  separates  the  ba* 
sin  and  wet-dock  firom  tiie  sea. 

The  dimensions  of  the  new  basin  he  states  to  be 
about  900  feet  in  length  by  720  in  width,  and  the 
average  depth  55  feet  from  the  edge  oi  the  quay ; 
and  as  this  edge  is  five  feet  above  the  hiffh  vmter 
mark  of  the  equinoctial  spring-tides,  the  depth  of 
water  in  the  basin  is  tl^en  50  feet,  and  the  mass  of 
water,  after  making  allowance  for  a  slope  of  tbe  solid 
sides  inward  in  ki  angle  of  45^  from  the  height  of 
about  25  feet,  amounts  to  about  80  millions  of  cubic 
feet ;  and  that  it  is  calculated  to  contain  about  80 
sail  of  the  line.  We  have  reason  to  think  that  it  ia 
ooosiderably  larger ;  about  1 000  feet  by  770  feet,  «id 
consequently  contains  a  surface  of  about  18  acres, 
which,  at  three  per  acre,  will  contain  54  sail  of  the 
line,  and  tbe  adjoining  wet-dock,  when  flnisiied,  an 
equal  number.  Hie  uUter  is  at  this  tiaie  about  two- 
thirds  completed,  and  from  800  to  400  men  are  em- 
ployed in  blastinff  the  rock  and  buihiing  granite  walls. 
The  dike  or  breuwater  seems  to  be  mmdoned ;  the 
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works  having  long  been  stopped,  and  the  stone  ves* 
sds  going  rapidly  to  decaj.  The  FVeneh  officers 
tejr,  indeed,  that  it  has  occasioned  the  roadstead  to 
become  shaJloarer,  bj  the  deposition  of  sand  that  has 
taken  place. 

The  entrance  canal  leading  Irom  the  outer  har* 
boor  into  the  basin  is  at  ri^t  angles  to  the  latter,  and 
its  disection  £N£.    Its  dimensions  are  as  under : 

Feet  la. 
Width  between  the  two  moles  in  the  direc- 
tion of  their  axis,  -  .  ]g6 
Width  at  its  opening  into  the  basin,                308 
Length  from  the  axis  of  the  moles  or  piers 
to  the  line  of  wall  forming  the  side  of  the 
basin,              •                -             -  274    0 

The  basin,  haTing  no  gates,  is  said  to  be  excavat- 
ed to  the  depth  of  nine  feet  below  the  bottom  of  the 
canal,  the  former  having,  as  before  mentioned,  50  feet 
water,  and  the  latter  only  41  at  high  qiring-tides, 
which,  as  they  ebb  SO  feet,  would  leave  only  dl  foot 
in  the  passage  or  canal  at  low  water.  This  inequali- 
ty, we  presume,  is  intended  to  keep  the  ships  afloat 
in  the  basin  at  low  water,  when  the  depth  in  the 
canal  is  not  sufficient  for  that  purpose;  but  after  so 
much  expence  incurred  in  digging  the  basin,  <me 
would  suppose  a  little  more  might  have  been  ex- 
pended in  digging  the  canal  to  the  same  depth,  so 
as  to  let  ships  pass  into  and  out  of  the  baiin  in  all 
states  of  the  tide ;  an  advantage  of  the  utmost  im^ 
portance  for  speedily  securing  their  ships  in  the 
iMsin,  when  in  danger  of  an  attack  from  the  enemy 
in  the  roadstead,  or  of  speedily  putting  to  sea  and 
escaping  the  vip;ilance  of  a  blockading  squadron. 
No  reason  is  assigned  for  leaving  the  basin  without 
gates;  but  we  suspect  that  Mr  Lair  is  again  mis- 
taken, and  that  the  passage  has  depth  of  water  suf- 
ficient for  ships  of  the  largest  class  to  run  into  th^ 
basin  at  all  times  of  the  tide.  But  even  here  they 
do  not  lie  in  safety ;  for  the  wide  entrance  facing  the 
NE.  is  covered  only  in  that  direction  by  the  Isle 
PeUe,  so  that  the  water  in  the  basin  partakes  of  the 
swell  in  the  road,  which  is  sometimes  so  great  as  to 
make  it  necessary  to  apply  10  or  IS  cables  to  hold 
ships  steady  in  the  basin. 

Anoth^  serious  inconvenience  is  likely  to  arise  from 
this  particular  construction  of  the  basin.  Whatever 
silt  or  mud  is  carried  in  by  the  tides  must  be  depo- 
sited there,  and  cannot  possibly  escape.  The  quan- 
tity is  probably*  not  very  great  in  the  water  of  the 
Channd  opposite  to  Cherbourg,  but,  higher  up,  to- 
wards Ostend,  it  is  very  considerable.  When  we 
took  possession  of  that  port,  it  was  found  that,  in 
the  course  of  the  Revolutionary  war,  the  harbour, 
by  neglect,  was  filled  up  with  six  or  seven  feet  of 
mud. 

Several  pieces  of  cannon  are  intended  to  be  mount- 
ed on  tlie  two  piers,  to  protect  the  entrance  into  the 
basin.  On  one  of  them  is  likewise  placed  a  light- 
house, and  on  the  other  a  Senumhoric  telegraph. 
Four  slips  of  granite,  for  building  large  ships,  were 
at  this  time,  constructed  on  the  southern  side  of  the 
basin;  and  on  each  of  them  was  a  ship  of  the  Ime 
in  progress,  L'Inflexible  of  118  guns,  Le  Centaure 
of  80^  Le  Jupiter  and  Le  Geneieux  of  74  guns 
each.  Two  other  ships  of  the  line  were  on  the  stocks 


without  the  dock*yard,  nearly  ready  for  launching, 
Le  Zehindais  of  80,  the  first  line  of  battle  ship  laid 
doirn  at  Cherbourg,  and  the  Duguay-Trouin  of  74 
ffuns ;  and  in  the  roadstead  were  Le  Polonais  and 
Le  Courageux.  In  the  centre  of  the  same  side  of 
the  basin,  with  two  slips  on  each  side  of  it,  a  noble 
dry-dock  was  cut  out  (or  built  rather)  of  solid  gra- 
nite, in  which  ships  of  the  largest  dass  might  be 
built  or  repaired.    Its  dimensions  were, 

Feet    In. 
Length,  -  -        •        SdO 

Width,  -  -  -        74 

Depth,  -  -  »        26    6 

Thus  the  ships  built  on  the  four  slips  may  be  launch- 
ed into  the  basin,  and  at  once  docked  out  of  it. 

But  few  store-houses,  or  other  buildings  necessary 
for  a  naval  establishment,  are  yet  erected ;  but  there 
is  an  ample  space  laid  out  for  every  purpose  that  can 
be  required  to  make  Cherbourg  one  of  the  first  na* 
val  arsenals  in  Europe ;  and  a  narrow  canal,  between 
the  walls  of  Fort  du  Hornet  and  the  wall  of  the  wet- 
dock,  leads  to  a  most  convenient  space  for  mast- 
ponds  and  mast-houses. 

The  fortifications  for  the  protection  of  the  an- 
duvage  in  the  roadstead^  and  the  new  naval  arsenal, 
are,  1.  QuerqueviUe.  2.  Fort  du  Hornet.  8.  Fort 
du  Galet.  4.  Fort  Royal,  on  Isle  Pde^  Fort 
Royal,  and  Fort  du  Homet,  have  areolar  fiu:es  to- 
wards the  sea,  with  each  two  tiers  of  gunsy  and  tur- 
rets above  them ;  the  former  mounts  about  80  guns, 
the  latter  65f  and  Queroueville  about  80  guns. 

The  prindpal  channel  firom  the  road  to  the  sea  is 
at  the  western  end  of  the  breakwater,  which,  for 
larse  ships,  is  not  more  than  half  a  mile  in  width ; 
and  this  want  of  space  will  always  make  it  difficult 
for  ships  of  the  line  to  work  out;  but,  on  the  other 
hand,  a  fleet  may  push  out  to  the  westward  in  south- 
erly winds,  which  lock  up  the  jBnglish  ports  in  the 
ChanneL 

The  eastern  channd  is  avery  indiffisrent  one;  and, 
from  the  position  of  the  Isle  Pelei  and  the  main,  is 
likdy  to  become  worse,  (torn  the  accumulation  of 
sand,  which  the  French  officers  say  is  actually  die  case. 

Such,  as  are  here  described,  were  the  mighty  pre- 
ptirtitions  of  that  extraordinary  man  for  the  destruc- 
tion of  the  naval  power  of  Great  Britain,  and,  with 
it,  of  the  national  gloiy,  pride,  and  prosperitv;  which, 
whether  elated  with  success,  or  depressed  l>y  rever* 
ses,  he  never  attempted  to  conceal  as  bdng  the 
object  nearest  to  his  heart ;  and  he  had  suffident 
cause  for  his  hatred,  well  knowing  that  it  was  Eng- 
land, and  England's  navy,  that  opposed  the  only  ob- 
stacle between  him  and  the  subjugation  of  the  world 
to  his  dominion. 

To  give  the  greater  edat  to  this  grand  undertak- 
ing, he  sent  the  ex-Empress  Maria  Louisa  to  be  pre- 
sent at  the  opening  of  the  basin.  When  the  time 
arrived  for  the  water  to  be  let  in,  and  the  dam  brdcen 
down,  her  approach  was  announced  by  flourishes  of 
warlike  music  and  numerous  discharges  of  artilleiy. 
**  Cries  of  joy,"  says  M;  Lair,  <*  were  nungled  for  a 
long  time  with  the  thunder  of  the  batteries.  Her 
Majesty  took  her  place  in  the  pavilion  which  had 
been  prepared  for  her,  when  the  Bishop  of  Contain 
ces,  surrounded  by  his  clergy,  advancing  towards 
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her,  pronounced  an  address  suitable  to  the  occasion. 
After  the  ceremonies  and  customary  prayers,  he  turn- 
ed round  towards  the  basin,  and  blessed  this  work  of 
man.  It  is  deh'ghtful  to  see  a  nation  consecrating 
by  religious  rites  an  event  so  memorable,  and  causing 
the  divinity  to  intervene  in  all  its  grand  undertak* 
ings."  He  speaks  with  rapture  on  the  gratification 
he  derived  from  seeing  men  bom  on  the  shores  of 
the  Tiber,  and  on  the  banks  of  the  Guadalquiver, 
working  under  the  direction  of  French  engineers,  at' 
the  establishment  of  a  port  in  the  channel,  formida- 
ble to  the  English  navy ;  and  suffers  no  expression  of 
regret  to  escape  him  at  the  idea  of  these  poor  Italian 
and  Spanish  prisoners  of  war  being  compelled  to  la- 
bour in  chains  at  a  work,  for  which  they  were  neither 
paid,  nor  in  which  they  could  take  the  least  possible 
mterest. 

Breakwater  in  Plymouth  Sound,  is  a  work  of 
a  similar  nature  to  that  of  Cherbourg,  but  constructed 
^ymootb  q^  sounder  principles,  with  less  machinery,  and  fewer 
people.  Compared  in  extent  and  dimensions  with 
that  of  Cherbourg,  it  is  only  in  the  ratio  of  about  one 
to  four. 

There  is  no  port  and  harbour  on  the  south-west 
coast  of  England  possessing  so  many  advantages  as 
Plymouth, — none  so  well  situated  for  assembling  and 
equipping  a  fleet  to  watch  the  movements  of  tlie  ene- 
my in  the  harbour  of  Brest.  Its  dock-yard  may  be 
considered  as  the  second  in  the  kingdom  in  point  of 
size,  convenience,  and  effective  strength ;  the  margin, 
of  which .  stretches  along  the  magnificent  harbour  of 
Hamoaze,  a  noble  expanse  of  water,  nearly  land-lock- 
ed, of  a  capacity  sufficient  for  mooring  safely  a  hun- 
dred sail  of  the  line  in  excellent  anchoring-ground, 
and  in  water  that  carries  its  depth  to  the  very  quays 
of  the  yard.  On  the  opposite  or  eastern  side  of  the 
Sound,  and  at  the  distaiyre  of  about  three  miles  from 
Hamoaze  and  the  dock-yard,  is  another  sheet  of  wa- 
ter, called  Catwater,  not  quite  so  deep,  nor  so  "well 
sheltered  as  Hamoaze ;  but,  since  the  progress  made 
in  the  Breakwater,  forming  a  safe  and  commodious 
harbour  for  merchant  vessels  of  evi?ry  description. 
These  two  harbours  open  into  Plymouth  Sound  and 
Cawsand  Bay,  in  which  ships  employed  in  the  block- 
ade  of  Brest,  or  those  refitted  in  Hamoaze,  have  been 
accustomed  to  assemble  and  prepare  for  putting  to 
sea.  But  the  very  exposed  situation  of  Plymouth 
Sound,  and  the  heavy  swell  that  almost  constantly 
rolled  in,  especially  when  the  wind  blew  fresh  frpa 
the  80uth*west  to  the  south-east,  made  it  so  inconve- 
nient and  so  unsafe  an  anchorage  for  ships  of  the 
line,  that,  of  late  years,  the  fleet  employed  in  block- 
ading Brest,  has  been  in  the  practice  of  bearing  up, 
when  driven  from  its  station,  for  the  more  distant  an- 
chorage of  Torbay,  though  little  better  with  regard 
to  security,  and  worse  in  every  other  respect,  than 
Plymouth  Sound.  It  is,  for  instance,  a  more  ineli- 
gible rendezvous  for  the  western  squadron,  in  the 
chance  of  the  fleet  being  caught  there  by  an  easter- 
ly wind,  and  unable  to  get  out,  when  it  is  the  most 
favourable  wind  for  the  enemy  to  put  to  sea ;  in  the 
danger  to  which  the  ships  are  liable  when  so  caught 
at  an  anchorage,  so  open  and  exposed ;  in  the  incon- 
venience, the  delay,  and  the  expence  of  obtaining  the 
necessary  supply  of  stores  an^  provisions  from  the 
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other  ports,  there  being  none  at  Torbay  >— in  short, 
this  open  and  exposed  bay  bore  so  bad  a  character 
among  naval  officers,  that  Lord  Howe  used  to  say, 
it  would  one.day  be  the  grave  of  the  British  fleet. 

It  is,  besides,  an  object  of  the  first  importance  to 
the  efficiency  of  every  naval  arsenal,  to  have  a  safe 
and  commodious  roadstead  in  its  neighbourhood,  like 
that  of  Spithead  to  the  harbour  and  dock-yard  of 
Portsmouth.  Here  those  ships  which  may  have  gone 
through  a  course  of  repair  or  refitment,  or  those  new 
from  the  stocks,  may  assemble  and  complete  their 
final  equipment  for  sea;  and  here,  also,  ships  retuni- 
ing  from  sea  may  safely  lie  at  their  anchors,  till  the 
wind  and  tide  may  serve  them  to  go  into  harbour.  But, 
in  Plymouth  Sound,  ships  commg  out  of  Hamoaze, 
or  ships  going  into  that  harbour,  had  no  such  secu- 
rity :  by  the  rolling  sea  that  set  in,  they  were  exposed 
to  the  double  danger  of  parting  their  cables,  or  strik- 
ing against  the  hard  and  rocinr  bottom,  either  of 
which  would  be  almost  certain  destruction. 

It  was  most  important,  therefore,  to  render  Ply-  jts  Hafton. 
mouth  Soimd,  if  possible,  by  any  means,  and  almost  at 
any  expence,  a  safe  roadstead  for  ships  of  war.  To  as- 
certain the  practicabilitylof  this  measure,  Mr  Rennie, 
the  Civil  Engineer,  and  Mr  Whky[>y,  the  Master  At- 
tendant of  Woolwich  Dock-yard,  were  sent  down  by 
Lord  Howick,  at  the  suggestion,  we  believe,  of  Lord 
St  Vincent  (Earl  Grey),  in  the  vear  1806,  with  direc- 
tions to  examine  and  report,  whether  by  any,  and  by 
what  means,  a  sufficient  shelter  might  be  given  to  in- 
sure a  safe  anchorage  for  a  fleet  of  ships  of  the  line. 
The  report  was  favourable ;  and  several  plans  were  of- 
fered for  sheltering  this  sound,  so  as  to  render  it  ca- 
,pable  of  containing  in  safety  at  their  anchors,  above 
50  sail  of  the  line.  Nothing,  however,  was  done  or  at- 
tempted, notwithstanding  ^1  the  increased  and  mighty 
preparations  of  the  enemy,  till  Mr  Yorke^resid^  at 
the  Board  of  Admiralty ;  when  one  of  his  first  mea- 
sures was  to  carry  into  oxecution  this  grand  and  im- 
portant national  object, — ^the  most  important  that, 
perha])s,  was  ever  undertaken  for  the  glory  and  the 
safety  of  the  British  navy.  The 'delay  that  took 
place  can  only  be  explained  by  the  frequent  changes 
of  the  Board  of  Admiralty,  which,  we  believe,  have 
been  fatal  to  many  Important  measures  for  the  bene* 
fit  and  advantage  of  this  great  bnlwark  of  the  nation. 

Of  the  plans  proposed  for  sheltering  the  sound, 
one  was  to  throw  a  pier  from  Staddon  point  to  the 
Panther  rock,  of  2650  yards  in  length ;  another,  to 
construct  a  pier  from  Andum  point  to  the  Panther, 
of  2900  yards ;  and  a  third,  to  carry  a  pier  from  the 
same  point  to  the  Shovel  rock,  being  only  900  yards. 

The  objection  that  was  urged  against  dirowing 
ont  piers  from  either  of  these  points,  and  abutting 
against  the  shore,  was  principally  grounded  on  the 
certain  effect  they  would  have  of  changing  the  cur- 
rent of  the  flux  and  reflux  of  the  tide  to  the  oppo- 
site side  of  the  sound ;  and  of  increasing  its  strength 
and  velocity  on  that  side,  while  it  left  all  calm  on 
the  other ;  the  inevitable  consequence  of  which  would 
be,  a  deposition  of  mud  or  silt  in  tlie  cidm  part  or 
eddy,  which,  in  process  of  time,  would  shallow  the 
water,  already  not  too  deep,  to  such  a  degree  as  to 
unfit  it  for  the  reception  of  large  ships  of  war. 

Besides,  of  the  Uiree  passages  for  large  ships  into 
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BrMk*  PlyiiMKith  Soond  from  the  iet,  die  two  best  are 
^^^^*  thoie  on  the  two  sideB ;  the  wont  was  that  in  the 
middle.  £ither  of  the  plam^  therefore,  which  pro- 
posed piers  to  be  thrown  from  the  mainland,  must 
have  destroyed  one  of  the  best  passages,  and  left  the 
worst  open,  which  was  nearest  to  the  anchorage  be- 
hind the  proposed  pier.  The  middle  passage  might, 
in  fact,  be  almost  considered  as  shut  up  against  very 
large  ships  b^  the  ^t  Carlos  and  the  Shovel  rocks ; 
whereas,  if  this  middle  passage  should  be  shut  up  al- 
together, it  would  rather  serve  to  deepen,  by  giving 
an  increased  velocity  to  the  tide,  which  would  scour 
out  the  bottom,  thwi  to  shallow,  the  two  side  pas- 

On  these  considerations,  Messrs  Rennie  and  Whid- 
by  proposed,  that  an  insulated  pier  or  Breakwater 
should  be  thrown  across  the  middle  of  the  entrance 
into  the  sound,  having  its  eastern  extremity  about 
60  fathoms  to  the  eastward  of  St  Carlos  rock»  and 
its  western  end  about  300  fathoms  west  of  the  Sho- 
ved the  whole  length  being  about  1700  yards,  or 
close  upon  a  mile ;  stating,  with  confidence,  that  such 
a  Breakwater  might,  with  every  chance  of  success  in 
its  favour,  be  constructed ;  and  that  it  would  give 
shelter  to  ships  in  the  sound,  without  any  danger  of 
lessening  the  depth  of  water. 

The  middle  part  of  the  Breakwater  was  proposed 
to  be  carried  in  a  strai^t  line  for  the  length  of  1000 
yards ;  but  they  recommended  that  the  length  of 
550  yards  at  each  end  should  have  an  inclination  to- 
wards the  straight  part,  in  an  angle  of  about  i20^. 
See  the  f pre,  Plate  XXXVIII.  These  inclined 
ends  woukf  not  only  give  shelter  to  a  greater  extent  of 
the  sound,  but  would,  in  a  greater  degree,  prevent 
the  rushing  in  of  the  tide  from  agitating  the  water 
at  the  anchorage,  than  if  the  two  extremities  were 
left  in  the  same  straight  line,  and  at  right  angles 
with  the  direction  of  the  current  into  the  sound. 

It  was  also  proposed,  in  order  to  cover  the  sound 
more  effectually,  that  a  pier  should  be  thrown  from 
Andum  point  towards  the  principal  Breakwater,  of 
about  800  yards  in  length,  with  the  same  inclined 
point  of  120°  as  the  head  of  the  Breakwater.  This 
pier,  however,  does  not  appear  to  have  been  thought 
necessary,  and  might  have  been  iA  some  respect  in- 
jurious to  the  sound.  It  might,  however,  have  made 
Bouvisand  Bay  a  good  anchorage  for  frigates  and 
smaller  vessels,  and  given  them  the  advantage  of  a 
fine  stream  of  fresh  water,  which  &XI9  into  tluit  bay. 

It  was  recommended,  as  the  most  practicable  and 
best  mode  of  constructing  this  great  work,  to  heap 
together  promiscuously  large  blocks  of  stone,  which 
were  to  be  sunk  in  the  line  of  the  intended  Break* 
water,  leaving  them  to  find  their  own  base,  and  take 
their  own  position ;  and  it  was  conceived  that  stones 
of  the  weight  of  one  and  a  half  to  two  tons  each 
would  be  sufficiently  large  to  keep  their  places,  with- 
out being  rolled  abdut  by  the  tremendous  swell  which, 
in  stormy  weather,  is  thrown-  mto  Plymouth  Sound, 
and  thus  avoid  the  inconvenience  and  loss  of  time 
and  labour  which  the  FVench  experienced  at  Cher* 
bourg,  by  throwing  down  small  rubble  stones^  It 
was  thought,  that,  in  those  places  where  the  water 
was  5  fadioms  or  30  feet  aeep,  the  base  of  the 
Breakwater  should  not  be  less  than  70  yards  broad. 


and  the  summit  10  yard«,  at  the  hei^t  of  10  feet 
above  the  low  water  of  an  ordinary  sprinff-tide ;  that 
is,  the  dimensions  of  the  Breakwater,  in  those  places, 
should  be  40  feet  high,  30  feet  across  the  top,  and 
210  feet  wide  at  the  foundation. 

The  surrounding  shores  of  Plymouth  Sound  and 
Cat  water  were  next  examined,  with  a  view  to  deter- 
mine from  what  quarter  materials  for  this  great  un- 
dertaking could  mo6t  convenidutly  be  obtained,  as 
to  quality,  cheapness,  and  celerity  of  conveyance. 
On  the  west  or  Cornish  side  of  the  sound,  nothing 
appears  but  hard  granite;  at  the  head  of  the  sound 
and  in  Catwater,  on  the  Devonshire  side,  all  is  mar- 
ble and  limestone.  In  Catwater  alone,  it  was  esti- 
mated, on  a  rough  calculation,  that  20  millions  of 
tons  might  be  procured  in  blocks  fit  for  the  work, 
which  was  about  ten  times  the  quantity  tliat  would 
probably  be  wanted.  Tlie  time  required  for  the 
completion  of  the  work,  would  depend  on  a  variety 
of  circumstances.  It  is  obvious  that,  if  the  two  sides 
of  the  sound  had  furnished  proper  materials  for  the 
purpose,  the  time  would  considerably  have  been 
abridged,  as,  in  that  case,  when  the  wind  was  easter- 
ly, vessels  might  deposit  stones  on  the  eastern  end 
of  the  Breakwater,  and  in  westerly  winds,  on  the 
western  extremity,  and  the  work  would  thus  be  pro- 
ceeding with  an  uninterrupted  progress ;  whereas,  if 
the  stone  was  to  be  brought  from  one  point,  and  that 
point  on  the  shore  of  Catwater,  a  strong  southerly 
and  south-westerly  wind,  those  most  prevdent  in  this 
country  in  the  winter  months,  wouid  generally  im- 
pede and  frequently  render  it  impossible'  for  vessels 
to  go  off  with  their  cargoes. 

Catwater,  however,  having  many  advantages,  and 
especially  for  the  convenience  of  loading  the  vessel^ 
and  the  facility  of  procuring  blocks  from  die  quar- 
ries of  any  size,  was  considered,  on  the  whole,  as  en- 
titled to  die  preference  over  any  other  place.  Be- 
sides the  quarries  here  being  in  the  neighbourhood 
of  villages,  lodgings  and  conveniences  would  be  af- 
forded for  the  workmen ;  and,  on  the  whole,  it  was 
calculated  that  the  work  might  be  completed  from 
hence  at  a  cheaper  rate,  and  perhaps  in  less  time, 
than  from  situations  much  nearer  to  it,  but  much 
more  exposed  to  the  wind  and  waves. 

An  estimate  of  the  expence  could  not  be  made 
with  any  degree  of  accuracy,  as  no  correct  section  of 
the  bottom  had  been  taken.  Supposing,  however,  the 
great  Breakwater  to  be  1700  yards  in  length,  30  feet 
in  width  at  the  top,  when  carried  10  feet  above  low 
water  of  spring-tides,  with  a  slope  on  the  southern 
or  sea  side,  of  three  horizontal  to  one  perpendicular, 
and,  on  the  sound  or  land  side  of  one  ana  a  half  ho- 
•rizontal  to  one  perpendicular,  it  was  calculated  that 
the  whole  mass  of  stone  required,  would  be  about 
two  millions  of  tons.  If  then  100  sail  of  vessels  of 
50  tons  burthen  each  were  employed  in  carrying 
stone,  and  that  eadi  vessel  was  to  carry  only  100 
tons  a  week,  the  quantity  deposited  in  one  week, 
would  amount  to  10,000  tons,  or  say  500,000  tons.a 
year;  and,  at  this  rate,  the  Breakwater  would  be 
completed  in  four  years ;  but  making  allowance  for 
time  lost  in  preparations,  contingent  delays  and  un- 
favourable weadier,  and  deductions  in  the  quantity 
of  stone  for  the  shallow  parts  over  which  the  line  of 


Bresk- 
wstei. 


456 


BREAKWATER. 


the  breakwater  was  carried,  the  completion  of  the 
work  might  tafely  be  calculated  within  the  period  of 

six  yeara. 

lilor  would  the  building  of  the  pier  from  Andum 
point,  if  80  determined,  increase  the  time  of  comple- 
tion. If  carried  from  the  shelving  rocks  within  the 
pomt,  leaving  a  passage  between  them,  the  pier  ^ould 
require  about  S60,000  tons  of  stone,  whidi,  by  em- 
ploying about  30  vessels,  might  be  deposited  in  three 

years. 

It  was  recommended  by  the  gentlemen  above  men- 
tioned, that  the  great  Breakwater  should  be  begun 
on  the  Shovel  and  extended  on  both  sides  of  it,  as, 
by  so  doing,  the  efiect  produced  on  the  sound  would 
be  observed  as  the  work  proceeded ;  and  that  buoys 
should  be  placed  along  the  line,  so  Uiat  the  whole  of 
the  vessds  employed  might,  if  necessary,  deposit 
their  cargoes  at  the  same  time  without  interrupting 
each  other. 

*  The  rough  estimate  for  completing  this  great  na- 
tional work,  made  on  the  grounds  above  stated,  was 
as  follows: 

Eitimaie  of  the  Probabk  Espenee  of  a  BretAtoater 
and  Pierjor  the  Shdiering  of  Plymouth  Sound 
and  BouvUand  Bay* 

jtf 000,000. tpM  of  limestone,  ui 
bloeks,  4rooi  1|  to  2  tons 
weight  weach,  for  the  great 
breakwiitef».«t.7s.  6d.  jMT  ton,   'L.750,000    O   0 

960,000  tons  in  the  pier,  pro- 
posed to  be  built  from  Andum 
pomt,  at  7s.         •-  -  186,000    0    0 

Contingencies,  s^  at  iSO  per 
ceiii..on.tbe.wbo]k  •  175,800    0    0 


Total  ilBeAeGroscr Breakwater,  L.l,051,800    0    0 

rEitimate  &f  the  Probable  Expence  of  a  Cut-Stone 
Pier  and  Two  Light'houses  to  be  built  on  the  top 
qfthe  Great  Breakwater. 

'4AfiOO  cubic  yards  of  masonry, 

ia  the  out  and  inside  waUs  of 

the  pier,  at  S7s.        -  -      L>.44,700    0    0 

1 68,000  cubic  yards  of  rubble  fill* 

ing  between  the  out  and  inside 

widls,at6s.  -  .  18,600    0    0 

Paving  the  top  of  the  pier  with 

l»rge  blocks  of  stone,  S500 

square  yards,  •  •  88,950    0    0 

'  Two  light-houses,  with  reflectors, 

and  argand  lamps,        •  -  5,000    0    0 

«Contingciicies80jpsrcf|i#.         •         8S,650    0    0 

L.1J9.900    0    0 
Breakwater,     1,051,800    0    0 


Total   Estimate  of  completing 

the  works,        •  -  L.l,171ylOO    0    0 

It  was  not  before  the  opSnioas  of  the  best  £n- 
piaeersy  men  of  science,  and  naval  ottcers  eminent 
in  Aeir  proAssion,  bad  been  coUectod,  ooinjpared» 


and  seriously  considered,  that  Mr  Yorke  detfermtned  BitA« 
to  carry  into  execirtion  this  great  undertaking.  The  ^y^ 
principal  objection  started  against  it  was  that  it  ^"^"^^^^^"^ 
might  cause  the  anchorage  in  the  Sound  to  be  de- 
stroyed in  the  course  of  time  by  the  deposition  of 
mud  and  silt  along  the  whole  eddy  within  it.  There 
does  not,  however,  appear  to  be  any  solid  ground 
for  this  objection^  The  water  brought  by  the  tides 
from  the  sea  is  at  all  times  perfectly  clear  and  trans- 
parent, and  that  which  proceeds  from  Hamoaze  and  . 
supplied  by  the  Tamar  and  the  Tavy,  is  almoit 
wholly  free  from  any  alluvial  matter,  these  riven 
holding  their  course  throuah  a  fine  granite  soil.  The 
fact  is  8u£Bcient]v  proved  by  the  circnmstance  of 
no  deposition  takmg  place  in  the  recesses  of  Hamo- 
.  aae  along  the  dock-yard  wall,  which  lead  into  ihe 
docks,  nor  in  the  numerous  eddies  that  are  caused 
by  the  projecting  jetties  and  salient  angles  of  that 
walU  Another  objection  started  against  the  under- 
taking was.  that,  by  the  diminished  quantity  of  water 
thrown  in  by  the  tide  into  Hamoaze  and  Catwater, 
the  So^nd  would  gradually  fill  up  and  these  harbours 
be  destroyed.  No  perceptible  alteration,  however, 
has  as  yet  taken  place  in  the  height  of  the  water  in 
Hamoase,  or  in  the  strength  or  set  of  the  tides. 

A  rock  of  limestone,  or  rather  grav  marble,  si-ComnoKY- 
tuated  at  Oreston,  on  the  eastern  shore  of  Cat-!l"j!**^*^ 
water,  consisting  of  a  surface  of  85  acres,  was  pur-  ' 
chased  from  the  Duke  of  Bedford  for  the  sum  of 
L.10.000 ;  qui^s  for  shipping  the  stone  were  erect- 
ed in  front  of  it ;  iron  railways  leading  from  the 
quarries  to  the  qua3rs  were  laid  down ;  ships  were 
hired  by  contract  to  carry  off  the  stone,  ana  others 
built  at  the  dock-yard.  Mr  M^hidby  was  qipointed 
to  superintend  the  work.  The  quarries  were  opened 
on  the  7th  August  1818;  the  first  stone  deposited 
on  the  18th  of  the. same  month;  and,  on  the  Slst 
March  1818,  the  breakwater  made  its  first  appear- 
ance above  the  surface  oft*  the  Sound' at  low  water  of 
the  spring^tide.  The  system  of  quarnring  the  stomf 
is.  conducted  with  admirable  skill,  and  stones  of  the- 
proper  sise  obtained  with  less  waste  of  small  nd>ble 
than  might  be  expected.  In  working  these  quarries 
an  extraordinary  phenomenon  was  dncovered  in  the 
very  body  of  the ''great  mass  of  this  old  marble  rock. 
At  the  depth  of  65  feet  from  the  summit  of  the  rock, 
and  85  from  the  margin  of  the  sea,  a  cavity,  or  ra- 
ther a  nodule  of  clay  was  discovered,  of  85  feet  long 
and  18  square,  or  thereabouts,  in  the  midst  <xf  whi^ 
were  found  several  bones  of  the  rhinoceros,  in  a 
more  perfect  state,  and  containing  less  animal  matter 
in  them,  than  any  fossil  bones  that  have  yet  been 
dug  out  of  rock  or  earth. 

The  vessels  employed  for  carrying  off  the  large  Madnim 
blocks  of  stone,  are  of  a  peculiar  construction,  a-cm|»lojed 
d^^ted  to  convey,  with  ease,  masses  of  marble 
weighing  from  three  to  five  tons  each*  These  great 
bloom  of  marble  are  placed  on  trucks  at  the  quar- 
ries, and  rtm  down  from  thence,  on  iron  railways,  to 
the  quays,  against  which  the  vessels  lie  with  their 
stems.  The  two  stern  ports  are  made  sufficiently 
large  to  receive  the  trucks  with  the  stones  upon 
them.  Each  truck  is  passed  separately  through  the 
port-hole,  on  an  inclined  plane,  and  run  to  the  fore- 
part of  the  vessel,  in  the  hold,  on  an  iron  railway. 
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The  two  sides  of  the  hold  of  llhe  vessel  are  calculaN  by  hinges.    This  moveable  deck,  when  raised,  as  at    Brf«k- 

ed  each  to  contain  ei^t  of  these  loaded  trucks,  X,  allows  the  stones  to  come  oat  of  the  hold;  and,     ^^^* 

which,  at  five  tons  on  each  truck,  gives  80  tons  of  when  down,  as  at  Y,  serves  to  convey  the  empty  *  ^ 

atone  for  one  carop.    The  stones  thus  placed  on  the  truck  from  the  port  to  the  deck,  in  order  to  make 

arucks  remain  till  the  vessel  arrives  at  the  point  in  room  for  another  stone* 

the  line  of  the  Breakwater  where  they  are  to  be  de»        D  ts  a  common  windlass  for  heaving  the  trucks 

pMted.    By  means  of  a  crane  on  the  deck  of  the  out  of  the  hold  up  the  inclined  plane  B. 
vessel,  the  two  tracks  nearest  to  the  two  stem  ports        C  The  hinges  of  the  typmg-frame. 
are  then  drawn  up  the  indmed  plane,  and  run  upon        Ten  vessels  of  this  construction,  for  carrying  large 

a  firame  on  moveable  hinges,  called  the  ttfping.frame^  masses  of  stone,  built  in  the  King's  Yards,  and  forty- 

by  the  £dliog  of  this  frame,  in  the  manner  of  a  trap-  three  hu-ed  by  contract,  averaging  about  fifty  tons 

door,  the  stone  or  stonea  are  discharged  from  the  each,  are  employed  in  conveying  stones  from  the 

tmcks  on  the  slope  of  the  Breakwater ;  but  the  typ-  quarries.    The  contractors'  vessels  are  not  of  the 

ing-firame  remains,  by  means  of  a  catch,  in  the  posi-  same  construction  as  those  in  the  immediate  employ 

tioD  in  which  it  is  left  at  the  moment  of  discharging  of  government ;  they  carry  stones  of  less  weight, 

the  atones,  oatil  the  empty  truck  is  pulled  up  by  the  which  are  hoisted  out  of  the  hold  by  a  chain  and 

crane  to  the  after-part  of  the  deck,  from  whence  it  windlass,  and  thrown  overboard.    A  load  of  fifty 

is  run  forward  to  make  room  for  the  second  pair  of  tons  is  discharged  from  one  of  these  vessels  in  about 

loaded  trucks  m  the  hold.     The  catch  beiim  now  three  hours.     By  all  these  vessels,  the  quantity  of 

daseng^ed,  the  typing-frame  tetums  to  iU  form^  stone  deposited  in  ISIS  was  16,045  tons ;  in  181S 

position,  ready  to  receive  the  next  pair  of  loaded  71,198  tons;    in    1814,    889,480   tons;    in  1815 

trucks,  and  so  on  till  the  whole  sixteen  have  been  264,207  ;  and  in  1816  np  to  12th  August,  206,088 

discharged,  and  the  light  trucks  run  upon  the  deck  tons ;  at  which  time,  the  total  quantity  of  stone  sunk, 

•f  the  vessel,  ready  to  be  run  out  at  the  quay,  and  amounted  to  896,968  tons ;  and  at  the  conclusion  of 

from  thence  to  the  quarries,  to  take  in  fresh  loads  of  the  year  to  upwards  of  1 ,000,000  tons, 
stone.    In  this  manner  a  cargo  of  80  tons  may  be        Of  this  quantity,  the  proportions  of  the  difierent 

discharged  in  the  space  of  40  or  50  minutes.    The  sizes  of  the  blocks  deposited  are    nearly  as  fol- 

vessels  are  placed  in  the  proper  places  for  deposit*  lows : 
log  the  stonei  by  means  of  buoys,  and  the  exact 

line  of  the  Breakwater  is  preserved,  bv  observing  Tons, 

lights  or  staves  placed  at  a  distance  on  the  shore.  Of  one  ton  each  stone  and  under        •         428,904 

—  one  to  three  tons  each  -  309,706 

The   following    description,  referring    to   Plate  —  three  to  five  tons  each  *  r    *        150,593 

XXXIX.,  will  convey  an  accurate  idea  of  these  excel*  -^  five  tons  and  upwards         -  -  12976O 

lent  vessels  for  the  purpose  they  were  constructed. 

Fig.  1.  Shows  the  stem  of  the  vessel,  in  the  act        The  original  contract  price  for  quarrying  the 


iting  the  stones.   The  runner  A  being  hooked  stone  was  2s.  9d.  per  ton,  and  the  original  contract 

to  thefore^part  of  the  truck,  raises  it  up,  and  by  that  price  for  conveying  it  to  the  Breakwater  2s.  lOd.  per 

means  tips  the  stone  overboard.     When  the  stone  is  ton,  since  which  the  former  has  been  reduced  to 

in  the  act  of  being  drawn  up  out  of  the  hold,  on  the  2s.  5d.,  and  the  latter  to  Is.  lOd.  oer  ton.     The  cost 

inclined  plane  B  (fig.  3.),  the  runner  is  hooked  to  of  each  ton  of  stone  sunk  in  the  BreakwateTt  indud- 

the  fore^part  of  the  truck,  and  lashed  down  to  the  l^  the  building  of  ({uays,  purchase  of  land,  salaries^ 

ftfter«end,  over  the  stone,  which  prevents  the  latter  and  every  other  expence,  according  to  the  nearest 

fi«m  sliding  off  the  truck,  in  its  progress  up  the  in*  calculation  that  can  be  made,  amounts  to  about 

clined  plane.    Thei  empty  trucks  are,  for  Uie  most  8s.,l|d.,  which,  upon  the  whole  quantity 


part,  lodged  on  the  fore*part  of  the  deck,  and  some  gives  the  total  sum  expended  up  to  12  th  August 

placed  on  an  edge  against  the  side  of  the  vessel.  1816,  equal  to  L.  864,000.    And  as  the  woi^  may 

Fig.  2.  Shows  the  stem  of  the  vessel  when  loadedi  be  considered  as  more  than  hsdf  completed,  it  will 

with  the  ports  up,  or  closed.  be  finished  considerably  within  the  original  estimate. 

Fig.  8.  A  longitudinal  or  sheer-section  of  the  ves*  and,  if  parliament  had  thought  fit  to  grant  the 

sel,  when  loaded,  with  the  trucks  on  one  side  of  the  money,  witliin  the  time. 

hold  and  deck,  diowing  the  number  which  the  ves*  The  greatest  quantity  of  stone  sunk  in  any  one 

sel  usually  stows  on  eadi  side.    The  stones  being  week  was  15,879  tons ;  and  the  part  of  the  Break* 

frequentlv  longer  than  the  trucks,  the  number  car*  wat^r,  at  the  above  mentioned  daite,  abovie  the  level 

ried  in  the  hold  must  be  proportioned  accordingly,  of  low  water  spring-^tides,  was  in  length  1100  yards. 

In  bad  weather  it  is  unsafe  to  send  many  trucks  on  The  length  compfetdy  finidied  to  the  height  of  three 

deck ;  and,  in  general,  not  more  than  four  are  sent  feet  above  the  level  of  the  highest  spring«tides,  and 

into  the  Sound,  in  that  way,  at  one  time ;  the  a*  thirty  feet  wide  at  top,  was  at  the  same  time  86O 

mount  of  the  cargoes,  thereroce,  vary  according  to  '  feet.    The  large  stones  of  the  upper  part  of  the 

eircomslaaoes,    from  40  to  65  tons ;   the  largest  Breakwater  are  deposited  to  any  nicety  by  means  of 

atone  hitherto  deposited  bemg  about  eight  tons.  ^  a  veissel  eonatruded  for  the  purpose,  having  the 

The  i^er-part  of  the  deck,  under  the  tiller,  is  di-  same  sheer  or  slope  at  the  bow  with  the  side  of  the 

vided  into  two  parts,  length  ways,  and  made  to  move  woric,  so  that  by  a  projecting  bemn  or  mast,  the  largest 

op  and  down  ;  the  fore-perts  are  secured  to  a  beam  stones  can  be  taken  out  of  the  vessel,  and  placed  on 
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the  opposite  side,  or  middley  or  any  other  part  of  the 
Breakwater. 

The  small  establishment,  and  the  quick  manner 
with  which  this  great  work  has  been  carried  on, 
form  a  curious  contrast  with  the  multitudes  employ- 
ed on  the  Breakwater  of  Cherbourg,  the  time  occu- 
pied.by  that  undertaking,  and  the  parade  and  osten- 
tation with  which  it  was  conducted. 

The  whole  establishment  for  carrying  on  the  Ply^ 
mouth  Breakwater  is  as  follows : 


A  superintendent,  with  proper  officers  and 
clerks,  to  keep  and  control  the  accounts 

Warrant  officers  and  masters  of  the  ten  stone 
vessels  in  the  immediate  employ  of  the 
public  -  .  - 

Seamen  and  boys  tp  navigate  these  vessels 

Seamen  employed  in  the  superintendents'  ves- 
sels, the  light  vessel,  boats'  crews,  &c. 

Masons,  blacksmiths,  carpenters,  sailmakers, 
and  labourers,  employed  at  Oreston 

In  the  immediate  pay  of  Government 
Seamen  employed  in  the  contractors'  vessels 
Quarry  men,  labourers,  Reemployed  at  Ores- 
ton  by  the  contractors 


Pei8on8> 


10 


21 
90 

45 

39 

2Q5 
170 

300 


Total  establishment        675 

Benefickt  .     The  result  of  this  great  work  has  completely  an- 

Refulisof  g^ered  the  expectation  of  its  warmest  advocates. 

WorS"**'    The  good  efiectt  of  it  were,  indeed,  very  sensibly 

felt  at  the  end  of  the  second  year,  when  about  800 

Jrards  of  the  central  part,  where  the  water  was  shal- 
owest,  were  visible  at  low  water  spring-tides;  The 
swell  was  then  so  much  broken  down  and  destroyed 
at  the  head  of  the  Sound,  that  the  fishermen  were 
no  longer  able,  as  heretofore,  to  judge  of  the  wea* 
ther  outside  the  Sound ;  and  ships  of  all  sizes,  and, 
among  others^  a  large  French  three«decker,  ran  in 
with  confidence,  and  anchored  behind  the  Break- 
water. Since  that,  near  200  sail  of  vessels  of  all  de- 
scriptions, driven  in  by  tempestuous  weather,  have,  at 
one  time,  found  safe  shelter  within  this  insulated 
mole,  where  a  fleet  of  25  to  30  sail  of  the  line  may» 
at  all  times,  find  a  secure  and  convenient  anchorage, 
with  the  additional  advantage  of  having  a  stream  of 
excellent  water  from  a  reservoir  constructed  above 
Bouvisand  Bay,  capable  of  containing  from  ten  to 
twelve  thousand  tons,  or  a  quantity  sufficient  to  wa- 
iter 50  sail  of  the  line.  This  water  is  brought  down 
in  iron  pipes  to  Staddon  Pointy  opposite  to  the  an- 
chorage, where  it  is  intended  to  build  a  jetty  from 

which  the  water  will  descend  through  the  pipes  into     haps,  in  the  present  increased  state  of 
the  ships'  boats.     The  whole  expence  of  this  most     tion,  and  the  difficulty  of  finding  employ 
useful  appendage  to  the  Breakwater  is  calculated  at 
about  L.  16,000. 

During  the  winter  of  18l6-7>  the  gales  of  wind 
were  more  frequent  and  tremendous  than  had  been 
known  for  many  years;  and,  on  the  night  of  the  19th 
January,  such  a  hurricane  came  on  as  had  not  been 
tsmembered  by  the  oldest  inhabitants   The  tide  rose 


she  feet  higher  than  the  usual  height  of  spring-tides. 
The  Jasper  sloop  of  war,  and  the  Telegraph  schoon- 
er, being  anchored  without  the  cover  of  the  Break* 
water,  were  driven  to  ^e  head  of  the  Sound,  and 
both  lost ;  but  a  collier  deeply  laden,  and  under  its 
cover,  rode  out  the  gale.  No  damage  was  sustained 
by  any  of  the  shipping  in  Catwater ;  but  it  was  the 

feneral  opinion,  from  former  experioice,  that,  if  no 
keakwater  had  existed,  tJie  whole  of  the  ships  there- 
in must  have  been  wrecked,  and  the  storehouses  and 
magazines  on  the  victualliog  prem'ises,  and  most  of  the 
buildings  on  the  margin  of  the  sea,  been  entirely  swept 
away.  Till  this  tremendous  gale,  the  Breakwater  had 
not  sustained  the  slightest  damage  from  the  heavy  seas 
that,  through  the  winter,  had  broken  against  it  with 
unusual  violence,  not  a  single  stone  having  moved- 
from  the  place  in  which  it  was  originally  deposited ; 
but  after  the  hurricane  above-mentioned,  and  the 
high  tide  which  accompanied  it,  it  was  found  that  the 
upper  stratum  of  the  finished  part,  extending  about 
200  yards,  and  SO  yards  in  width,  had  been  displaced, 
and  the  whole  of  the  huge  stones,  from  two  to  hve 
tons  in 'weight  each,  carried  over  and  deposited  on 
the  northern  slope  of  the  Breakwater.  In  no  other 
part  could  it  be  discovered  that  a  single  stone  had 
been  displaced.  .     . 

The  want  of  a  harbour,  or  any  place  of  safety  to  propriety 
which  ships  can  resort  in  bad  weatlier,  or  in  distress,  of  a  Bfnfc- 
between  the  ports  of  Plymouth  and  Portsmoutli,  led  g|^^^* 
to  the  suggestion  of  Portland  Roads  being  convert-  p^^!^ 
ed  into  a  secure  harbour  by  means  of  a  Breakwater. 
It  was  estimated  that  the  construction  of  such  a  stone 
dike,  extending  from  the  north*east  part  of  Portland 
Island,  about  two  miles  and  a  quarter  in  length,  co- 
vering an  anchorage  of  about  umr  square  miles,  and 
completely  sheltering  the  pier,  harbour,  and  bathing 
place  of  Weymouth,  would  require  about  four  mil- 
lion tons  of  stone,  five  years  to  complete  it,  and  an 
expence  of  about  six  hundred  thousand  pounds  Ster- 
ling. The  capstone  alone,  which  covers  the  Port^ 
land  stone,  and  which,  not  being  marketable,  is  not 
only  useless,  but  a  great  incumbrance,  would  be  suf- 
ficient to  complete  this  great  undertaking ;  and  the 
elevation  of  the  quarries,  being  800  feet  above  the 
level  of  the  sea,  would  admit  of  the  stone  being  sent 
down  on  rail-ways  to  the  water  side,  without  the  aid 
of  either  engines  or  horses ;  and,  on  this  account^ 
would  be  deposited  at  less  than  one  fourth  part  of 
the  expence  which  is  incurred  at  the  Plymouth 
Breakwater.  Such  a  secure  anchorage  in  this  situa- 
tion, in  which  the  largest  fleets,  either  naval  or  mer» 
cantile,  would  nde  at  anchor  in  all  winds,  and  the 
most  stormy  weather,  in  perlect  security,  is  uot  un« 
worthy  the  consideration  of  the  public ;  and,  xper- 

'  our  popula- 
ment  for  the 
labouring  poor,  there  can  be  no  truer  policy  thaa 
that  of  carrying  oa  great  national  works  of  public 
utility,  were  it  only  for  the  sake  of  encouraging  in* 
dustry,  instead  of  expending  an  equal,  or  probably  a 
far  greater  suhi,  for  the  support  of  idleness  and  the 
encouragement  of  vice,  in  those  parochial  buildings 
too  firequently  miacalled  loorA-houses.       ^       (K») 
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BRECONSHIREi    or     Brecknockshire, 
South  Wales,  is  divided  from  Radnorshire  by  the 
-^  .     river  Wye ;  its  other  boundaries  are  artificial.    Its 

length  is  29  miles,  the  breadth  of  its  southern  basis 
S4,  and  its  circumference  rather  more  than  100. 
Bstcttt.       It  contains  nearly  500,000  acres  of  land,  not  one- 
half  of  which  are  either  in  a  state  of  cultivation,  or 
adapted  to  it.    Its  form  is  irregularly  triangular, 
narrowing  towards  the  northern  extremity.    It  is  di- 
Divisiom.    vided  into  six  hundreds ;  and  contains  the  county 
town,   Brecon,  and  three    market-towns    besides, 
Crickhowel,  Biulth,  and  Hay.    There  are  in  it  one 
hundred  and  eleven  parishes,  and  places  paying  pa- 
rochial rates,  according  to  the  last  retuma  to  Par- 
liament respecting  these  rates. 
FMeofthtt       Breconshire  ia  one  of   the  most  mountainous 
Countor      counties   In  Wales;  and  the   Van,   or  Brecknock 
Beacon,  is  one  of  the  loftiest  mountains.    Ridges  of 
hills  which  form  the  separation  of  this  from  most  of 
the   adjacent  counties,  shelter  it  in  such  a  manner 
as  to  render  it  temperate.    It  a{^ears  from  obser- 
vations made  in  the  year  1802,  with  a  rain  guage, 
that  26^  inches  of  rain  fell  at  Brecon.     There  is  a 
considerable  variation,  not  only  in  the  surface  of  the 
country,  but  also  in  the  nature  of  the  strata..    In  the 
hundered  of  Biulth,  the  soil  is  remarkably  argilla- 
ceous, and  the  water  does  not  sink  sufficiently  deep ; 
in  the  Vale  of  Usk,  on  the  contrary,  it  is  too  porous 
to  retain  the  necessary  moisture.    In  general,  the 
soil  of  the  vales  consists  of  a  light  loam,  lying  on  a 
deep  bed  of  gravel ;  the  soil  of  the  hills,  for  the  most 
part,  is  argillaceous.     The  principal  river,  next  to 
the  boundary  one  of  the  Wye,  is  the  Uske,  which, 
taking  its  rise  from  the  black  mountain,  in  the  west- 
em  side  of  the  county,  on  the  border  of  Caennarthen- 
shire,  flows  across  it,  through  a  fine  valley,  to  the 
aouth  eastern  angle,  passing  the  town  of  Brecon. 
A  little  to  the  east  of  the  town  of  Brecon  is  a  con- 
siderable lake,  well  stored  with  fish,  out  of  which  a 
rivulet  runs  to  the  Wye.     The  Brecon  Canal  unites 
with  the  Monmouth  Canal  eight  miles  and  a  half  from 
Newport,  and  one  mile  from  Pontypool ;  it  crosses 
the  river  Avon,  is 'Carried  through  a  tunnel  220  yards 
in  length,  passes  the  town  of  Abergavenny  towards 
the  river  Uske,  and  proceeds  parallel  with  that  river 
to  Brecon,  being  33  miles  in  length,  with  68  feet 
rise  to  Brecon.    From  the  fall  of  this  canal  from  Bre- 
con to  the  Bristol  Channel,  it  appears,  that  Brecon  is 
41 1  feet  8  inches  above  the  level  of  the  sea.. 

The  agriculture  of  this  county  is  superior  to  tliat 
of  most  of  the  other  counties  of  Wales,  and  ap- 
pears to  have  begun  to  improve  about  the  middle  of 
the  last  century,  as  the  Breconshire  Agrieultural 
Society  was  instituted  in  1775,  being  one  of  the  first 
associations  of  the  kind  in  the  Island.  The  mode  of 
culture  on  the  good  soils  is  conducted  in  the  best 
manner ;  but  where  the  land  is  naturally  poor,  the 
tillage  is  very  bad.  In  the  Vale  of  Uske,  the  Nor- 
folk rotation  is  followed  with  skill  and  success ;  and 
U^erably  abundafit  crops  of  barley,  clover,  wheat,  and 
turnips  are  obtained.  The  Highland  farmers,  in  ge- 
neral, are  too  poor  to  attempt  any  material  improve- 
ments. In  the  vales  the  farms  seldom  exceed  150 
or  200  acres ;  the  rents  are  high ;  in  the  neighbour- 
hood of  Glaxbury  and  Hay,  nearly  40s»  the  cyfair, 


Agrical 
tare. 


which  is  about  one-third  less  than  the  statute  acre;  ' Brecon- 
the  poorest  grounds  do  not  let  for  more  than  four      '^''^ 
or  five  shillings  the  cyfair.  ^'^■V*^ 

The  principal  exports  of  the  county  are  wool, 
butter,  and  cheese ;  of  the  former,  a  considerable 
quantity  is  spun  and  knit  into  stockings  in  the 
hundred  of  Biulth,  and  in  different  parts  of  the 
Highlands;  the  stockings  are  bought  by  hosiers, 
and  carried  to  die  English  market.  Some  sheep, 
a  few  homed  cattle,  and  a  considerable  number 
of  swine,  are  frequently  driven  to  Worcester,  Lon- 
don, Bristol,  &c.  The  cattle  and  horses  are  small, 
but  the  former  have  been  much  improved  by  in- 
termixing the  Glamorganshire  and  Herefordshire 
breeds ;  and  the  latter  by  the  introduction  of  the 
Suffolk  Punch  sort.  A  considerable  number  of  ot- 
ters frequent  the-  rivers,  tlie  furs  of  which  form 
another  branch  of  the  exports  of  this  county^- 

The  principal  manufactures  are  flannel,  linsey- Mannfao- 
woolsey,  and  other  coarse  cloths.  These  manufac-  ^°'^*' 
tures  are  not  so  flourishing  as  they  were  formerly ;  as, 
from  the  latter  end  of  the  sixteenth,  to  the  begmning 
of  the  eighteenth  century,  considerable  fortunes  were 
acquired  in  Brecon  and  its  vicinity,  by  the  manufac- 
ture of  woollen  cloths.  At  present,  the  workmen 
confine  themselves,  almost  entirely,  to  weaving  what 
is  8p\|n  by  private  families,  into  what  is  called  hau' 
nergite,  raw  cloth.  Latterly,  several  forges  and 
iron  founderies  have  been  established  near  the  bor- 
ders of  Glamorganshire,  which  abound  witl\coal  and 
ir0n-ore ;  and  uiese  have  succeeded  extremely  well. 
The  profits  of  the  mines  for  the  year  ending  5th  April 
1813,  according  to  the  reiuma  under  the  Property 
Act,  were  L.  2254^  and  of  iron  works  L.  1006. 

The  poor  and  other  parochial  rates  of  this  county,  poorwrates. 
in  the  year  ending  Easter  1803,  amounted  to  the 
sum  of  L.  12,200,  7s.  8id.    In  the  year  ending  the 
25th  of  March  1815,  tnere  was  paid  in  parochial 
rates  the  sum  of  L.  20,307,  3s.  lOd. 

In  the  year  1801,  the  population  amounted  to  popuUtj<m. 
31,633  inhabitants;  of  whom  14,346  were  employed 
in  agriculture,  and  4204  in  various  trades  and  manu- 
factures. 


In  1811  there  were 

Inhabited  houses      - 

7555 

Families  Inhabiting  them 

7919 

Housea  building        -        .     ^  . 

97 

Uninhabited  houses 

354 

Families  employed  in  agriculture 

4667 

Do.  in  trade,  &c. 

2239 

Do.  not  comprehended    in    the 

preceding  classes 

1013 

Males           ... 

18,507 

Females            ... 

19,228 

Total  population 

37,735 

Total  population  in  1801 

31,633 

Increase 

6102 

See  JonesV  History  qf  J7reco9uAir«.— -Malkin's 
uth  JVaks.-^j1gricwUural  Report  of  South  fVales^ 
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Brewiiig.  As  this  important  art  has  been,  in  a  great  mea* 
—  —  'sore,  overlooked  in  the  Enc^dopadia  BrUaymka^ 
and  as  nothing  like  a  satiBfactory  account  of  it  is 
to  be  found  in  any  book  on  the  subject,  which 
we  have  seen,  we  consider  it  Aecessaiy  for  us 
to  lay  down  the  principles  on  which  it  depends, 
somewhat  in  detail.  We  shall,  therefore,  divide 
this  article  into  five  chapters.  In  the  first,  we  shall 
take  as  short  a  view  as  possible  of  the  History  of 
the  art;  in  the  second,  we  shall  give  an  account 
of  the  difierent  kinds  of  Grain  employed  in  Brewing ; 
in  the  third,  we  shall  treat  of  the  process  of  Mditing ; 
in  the  fourth  of  Brewing;  and  in  the  fifth,  we  shall  give 
an  account  of  the  nature  and  properties  of  the  differ- 
ent kinds  of  ale  and  beer  manufactured  br  the  brew- 
er. The  Explanation  of  the  Plates  will  contain  a 
description  of  the  vessels  used  in  a  London  porter 
brewery. 

CHAP.  I. 

HISTORY  OF  BREWING.  * 

>  • 

• 

VTo  notice  js  taken  of  beer  or  ale  in  the  books 
of  Moses^  from  which  it  is  probable  that  thc^  were 
unknown  till  after  the  death  of  this  legislator.  AW 
die  ancient  Greek  writers  agree  in  assigning  the 
honour  of  the  discovery  of  beer  to  the  Egyptiana, 
whose  country,  being  annually  inundated  by  the 
NHe,  was  not  adapted  for  the  cultivation  of  vines. 
Herodotus,  who  wrote  about  450  years  before  the 
commencement  of  the  Christiatt  era,  informaus^  that 
the  Egyptians  made  their  wine  from  barley,  because 
they  had  no  vines.    ^Ontftit  tx  nf§0tm¥  «s«iim)vm»^  ^X* 

£ov7ce/  ^  yog  <ffi  ii&i  h  tji  x^  fll/MnX«r  Herodtii^ 
ib.  ii.  c.  78.  PKny  says  that  this  liquid  in  .^gypt 
was  called  zythum  (P/tmt  Hist.  Nai,  Lib.  xxii.  c.  95). 
The  same  name  was  given  to  it  by  the  inhabitanta  of 
Galatia,  who,  according  to  Diodorus  Siculus,  were 
unable  to  cultivate  grapes  on  Account  of  the  coldness 
of  their  climate.  Beer  was  distinguished  among  the 
Greeks  by  a  variety  of  names.  It  was  called  hnw 
xgi0m9  (barley,  wine)  from  its  vinous  properties,  and 
from  the  material  employed  in  its  formation.  In 
Sophocles,  and  probably  in  other  Greek  writers,  it  is 
distinguished  by  the  name  of  fi^vrw.  Dioscorides 
describes  two  kinds  of  beer,  to  one  of  which  he 
gives  the  name  of  J!jj0w  and  to  the  other  xou^/cm  ; 
but  he  gives  us  no  description  of  either  sufficient  to 
enable  us  to  distinguish  them  from  each  other, 
(Dioscorides,  Lib.  ii.  c.  79  and  80.)  Both,  he  informs 
us,  were  made  from  barley,  and  similar  Uquids  were 
manufactured  in  Spain  and  Britain  from  wheat. 

From  Tacitus  we  learn,  that,  in  his  time,  beer  was 
tiie  common  drink  of  the  Germans ;  and  from  his  im« 
perfect  description  of  the  process  which  they  follow- 
ed, it  18  not  unlikely,  or  rather  there  can  be  no 
doubt,  that  they  were  acquainted  with  the  method 
of  converting  barley  mto  mall,  f*  Potui  humor  ex 
hofdeo  aut  frumento  in  quandam  similitudinem  vini 


corruptus."  {De  Mori6tu  Gerwum^  c  23.)  Pliny  Brtwii^. 
gives  us  some  details  respecting  beer,  thoi^  they 
are  by  no  means  satisfactMy.  He  distiiiguiabes  it 
by  the  name  of  cerensia  or  eendda,  the  iqipeihi* 
tion  by  which  it  is  ahrays  known  in  modem  Latin 
books. 

This  liquid  does  not  appear  to  have  come  into 
general  use  in  Greece  or  Italy;  but  in  Germany 
and  Britain,  and  some  other  countries,  it  iq>pean  to 
have  been  the  common  drink  of  the  inhabitants,  at 
least  as  early  as  the  .time  of  Tacitus,  and  probably 
long  before.  It  has  continued  in  Uiese  countries 
ever  since,  and  great  quantities  of  beer  are  stifi  raa« 
nufactured  in  Germany,  the  Low  Conntries,  and  in 
Britain. 

-  The  first  treatise  published  on  the  subyect^  as  far 
as  we  know,  was  by  Basil  Valentine*  TUs  tvcatiae, 
according  to  fioerfaaave  (for  we  ourselves  have  never 
had  an  opportunity  of  aeeingit),  isbothaoeorateand 
elegant.  In  the  year  I585»  ThadUUeua  Hagechia  ib 
Hayek,  a  Bohemian  writer,  published  a  treatise 
entitled  De  Cerynua  epufme  con^Ktendi  rationed  mt* 
tefYi,  viribus  et  JkcnUaHbrns.  This  Httle  treatise, 
consisting  only  of  50  pages,  is  wriaien  wiA  great 
simplicity  and  perspicuity,  and  gtves  as  accusate  a 
description  of  the  whole  process  of  brewing  aa  any 
treatise  on  the  subpect  wfaacfa  we  have  seen.  In  the 
early  part  of  the  dghteenth  century,  Mr  Combcune, 
who,  we  believe,  was  a  practical  Landon  brewer, 
published  a  book  entitled  The  Theory  and  PraUke 
of  Brewing.  This  book  has  gone  throvgh  many 
editions,  and  we  believe  h  still  reckoned  tke  standi 
ard4>ook  on  the  subject.  But  die  attenpta  made  in 
it  to  give  a  rational  theory  of  brewing  am  fir  ffom 
satisfactory.  Nor  can  any.  stress  be  kid  upon  the 
ezperinentt  which  it  contains  on  the  colour  oi  midt, 
according  to  the  temperature  at  which  it  ia  dried. 
The  &ct  is,  that  malt  may  be  lendered  brown,  or 
enren  Uaok,  by  exposure  to  a  very  knr  heat ;  Whiis 
it  may  be  exposed  to  a  very  comnfefabie  tenpenu 
ture  without  losing  its  cdour.  The  writer  at  this 
article  has  seen  malt  exposed  oa  the  kiln  to  a  heat 
of  175^  without  losing  its  colour,  or  without  losing 
the  power  of  vegetating  when  put  into  the  ground; 
and  he  baa  reason  to  believe  that  these  properties 
would  have  remained  unaltered  had  the  temperature 
been  raised  still  higher.  It  is  not  the  degree  of 
heat  applied,  but  the  rapidi^  with  which  it  ia  raised, 
that  darkens  the  colour  of  malt.  If  the  heat,  at 
first,  does  not  exceed  100^  and  if  after  the  mak  is 
dried  as  muck  as  it  can  be  at  that  tempeiaiive,  the 
heat  be  raised  to  ISO*,  kept  sometime  at  that  tem- 
perature, and  then  raised  gradually  higfaNnr,.^if  we 
continue  to  proceed  in  this  manner,  the  temperatan 
of  the  kiln  may  be  elevated- at  least  to  175^  witbeat 
in  the  least  discolourine  the  malt. 

In  the  year  1784^  Mr  Richardson  ef  HaU  pnb* 
lished  bis  Theoretic  Hinii  on  Breming  Mak  Limun, 
aad  his  Statical  Estimatee  of  the  Maieriale  ^Arm 
ingj  shmmng  ike  Vee  of  the  Saegharomiter.    Thssa 
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Brewing,   books  arc  reprehensible,  on  account  of  the  air  of 
mystery  thrown  about  the  subject,  and  the  avowd 
of  tlic  author,  that  he  conceals  certain  parts  of  the 
processes.     If  a  brewer  conceives  he  knows  more  of 
fiis  art  than  his  neighbours,  and  chooses  to  keep  his 
knowledge  to  himself,  there  is  nothing  to  be  said ; 
but  If  he  publish  a  book  upon  the  subject,  and  yet 
persists  in  his  concealment,  he  deserves  no  quarter. 
His  book,  in  such  a  case,  can  be  looked  upon  in  no 
other  light  than  a  quack  bill  to  advertise  the  good* 
ness  of  his  wares.     Mr  Richardson,  however,  de« 
serves  considerable  praise  for  the   saccharometery 
which  he  appears  to  have  been  the  first  to  bring 
imder  the  notice  of  the  brewer.    This  instrument  is 
of  material  service,  by  making  brewers  acquainted 
with  the  strength  of  Uieir  worts,  and  consequently 
with  the  proportion  of  soluble  matter  which  is  fur- 
nished by  the  materials  that  they  employ.     Mr 
Richardson's  saccharometer,  indeed,  was  not  accu- 
rate, because  it  was'  founded  on  a-wrong  principle. 
The  method  which  he  took  was  to  determine  the- 
weight  of  a  barrel  of  pure  water.    The  liquid  being 
then  converted  into  wort,  a  barrel  of  it  was  weighed 
again,  and  the  increase  of  weight  was  considered  as 
the  matter  which  the  water  held  in  solution.     Mr 
Richardson  did  not  seem  to  be  aware  that,  when  wa- 
ter dissolves  the  sweet  portion  of  malt,  its  bulk  is 
altered.     Therefore,  the  speci6c  gravity  of  it  does 
not  indicate  the  quantity  of  solid  matter  which  it 
holds  in  solution.     A  set  of  experiments  made  on 
purpose,  by  dissolving  determinate  weights  of  the 
solid  extract  of  malt,  in  siven  quantities  of  water,  is 
necessarv  to  determine  the  point.     The  same  objec- 
tion applies  to  the  saccharometer  of  Dring  and  Fage, 
and  to  various  others  in  common  use.     That  of 
Dicas  is  nearly  correct,  having  been  constructed 
upon  proper  principles.    But  perhaps  the  best  is  one 
constructed  about  twelve  years  ago  by  Dr  Thomson, 
and  used,  by  the  Excise  officers  m  Scotland.    It  in- 
dicates the  specific  gravity  of  the  wort ;  from  which, 
by  means  of  a  slidmg  rule  which  accompanies  the 
instrument,  the  weight  of  saccharine  matter  contain- 
ed in  it  is  at  once  determined. 

One  of  the  latest  books  on  the  subject  which  we 
have  seen  is  entitled  Practical  Treatise  on  Brewing 
and  Distilling.  This  book  was  published  in  4to,  in 
the  year  1805.  The  author,  whose  name  is  Shan* 
non,  appears  to  have  some  practical  knowledge  of 
brewing ;  but  he  must  have  been  quite  illiterate, 
as  he  was  totally  unable  to  write  either  grammar 
or  common  sense.  The  book  is  a  tissue  of  absurdi- 
ties from  beginning  tp  end ;  and  the  impractica- 
bOity  of  his  proposed  improvements  b  surpassed  on- 
ly by  Uie  absurdity  of  his  tlieory,  which  consists  of 
scraps  and  sentences,  taken  out  of  chemical  books, 
and  tacked  together,  so  as  to  have  no  meaning  what- 
ever. 

CHAP.  XL 
«r  Tits  mnm  m  anAUt.  vsbd  vz  BmcwBRs* 

^  Every  kiad  of  srain,  with  perhaps  hardly  an  excep- 
tion, may  be  employed  for  the  purposes  of  the  brewer. 
hk  America,  it  is  not  uncommon  to  make  beer  with 


the  seeds  of  Indian  com  or  Zea  maisi    In  order  to  Bre\Ting. 
convert  it  into  malt,  it  is  found  necessary  to  bury  it  ^""^^V^ 
for  some  time  under  the  ground,  and  when  germina- 
tion has  made  sufficient  progress,  it  is  dug  up  and  kiln-^ 
dried.    (See  PhOosopkieal  Transactions,  XII.  1065.) 
Mr  Munffo  Fark  informs  us,  that,  in  Africa,  the  Ne- 
groes make  beer  from  the  seeds  of  the  HoUus  sjdca" 
iust  and  the  process  employed,  as  he  describes  it, 
seems  to  diifer  but  little  from  the  one  followed  in 
thk  country.    (See  Park's  Travds,  p.  63,  avo  edi* 
tion.)  Dioscorides  assures  us,  that,  in  Spain  and  Bri* 
tain,  wheat  waa  employed  for  the  manufactuH^  of 
^  beer.     And  the  writer  of  this  article  has  been  in« 
foMved  by  a  gentleman  in  the  service  of  the  East 
India  Company,  that  he  has  made  beer  from  wheat 
at  Madras.     We  have  ourselves  seen  oals  employed 
for  the  same  purpose  in  Great  Blritain ;  and  in  Ger- 
many and  the  Noetb  of  Europe,  we  believe  that  it 
is  not  uncommoa  to  apply  rye  ta  she  same*  purpose. 
But  the  onteriaA'  which  answers  this  puipose  best, 
and  which  is  aifaraat  solely  used  for  this  purpose  in 
Grreat  Britain,  and  we  believe  in  every  part  of  Eu- 
rope where  beer  is  maaufaetured,  is.  barley. 

Barley  is  the  seed  of  the  H<rtrditim  vuigare,  a  plant  Species  of 
which  has  been  cultivaled  from  time  immemorial.  Barley, 
chiefly  for  the  manuiacturs  of  beer.     There  are 
two  species  of  hordeum  under  ouUivatioa  in  Britain ; 
I.  The  Hordeum  vtJgare,  or  barley  in  which  the 
,  seeds  are  disposed  in  two  rows  on  the  spike.    This 
is  the  species  usually  eukrvaCied  in  England  and  in 
the  southern  parts  of  Scotiand.     2.  The  Hordeum 
hexastichon^  called  in  the  south  of  Scotland  bear^  and . 
in  Aberdeenshire  big.     In  this,  species,  the  grains 
are  disposed  in  two  rows  as  in  the  other ;  but  three 
seeds  spring  from  the  same  point,  so  that  the  head 
of  big  appears  to  have  the  seeds  disposed  in  six 
rows,     l^g  ia  a  much  more  hardy  plant  than  bar- 
ley, and  ripens  more  rapidly.     Hence  it  thrives  bettev 
than  barley  in  cold  and  high  situations.     On  this  ao- 
count,  it  is  sown  in  preference  in  the  Highlands  and 
northern  parts  of  Scotland,  where  the  clixnate  ia 
colder  than  more  to  the  south.     We  have  been  ^ 
sured,  that  there  is  a  third-  species  of  hordeum  culti^ 
vated  in  Scotland,  in  which  the  seeds  in  the  spike 
are  arranged  in  four  rows.     To  this-  the  teem  bear  it 
exclusively  confined  by  some.     We  have  not  our^ 
selves  bad  an  opportuo%  of  seeing  this  species,  nor 
do  we  find  it  noticed  by  botanists.     The  trivial 
name  tetrastichon  might  be  applied  to  it. 

The  grains  of  barley  are  much  larger  than  those 
of  big,  and  the  cuticle  which  covers  them  is  thin* 
ner.  Indeed,  the  thickness  of  the  skin  of  barley  i^ 
self  varies  according  to  the  heat  of  the  climate  in 
which  it  is  cultivated,  being  alw»^s  the  thinner  the 
warmer  the  climate.  Thus  it'wiil  be  found  that  the 
cuticle  of  Norfolk  barley  is  ^nner  than  that  of  Ber- 
wickshire or  East  Lothian  barley.  And  if  Norfolk 
barley  be  sown  in  Scotland  for  several  successive  • 
years,  its  cuticle  is  fmtnd  to  become  thicker.  • 

The  specific  gravity  of  barley  is  rather  greater  It*  Speeifis 
than  that  of  big.     The  specific  gravity  of  barley,  G«^^- 
tried  in  mare  than  100  difierent  specimens,  was  found 
by  us  to  vary  firom  1.^3  to  1.250,  and  that  of  big  • 
firom  1.^5  to  l.ia!^7.  The  average  weight  of  a  Win* 
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avoirdupois,  and  the  ai^rage  weight  of  a  bushel  of 
big  46.383  lbs.  The  heaviest  barley  tried,  weighed 
52.265  lbs.  per  bushel,  and  the  heaviest  big  48^86 
lbs.  This  big  grew  in  Perthshire,  and  tlie  season 
was  peculiarly  favourable.  It  was  not  absolutely 
free  from  a  mixture  of  barley,  as  was  ascertained  by 
sowing  a  quantity  of  it ;  but  the  proportion  of  bar* 
ley  was  very  small.  The  average  weight  of  a  grain 
of  barley  is  0.6688  grain,  or  very  nearly  two-thirds 
of  a  ^ain ;  the  average  weight  of  a  grain  of  big  is 
0.56X3  grain.  The  average  leng^  of  a  grain  of 
barley,  from  many  thousand  measurements,  is  0.345 
inch,  while  that  of  a  grain  of  big  is  0.3245  inch. 
So  that  the  average  of  both  would  give  us  very 
nearly  the  third  of  an  inch,  which  it  ought  to  do, 
according  to  the  origin  of  our  measures,  as  common- 
ly stated.  The  average  breadth  ot  a  grain  of  barley 
is  0.145  inch,  while  the  average  breadth  of  a  grain 
of  big  is  0.136  inch.  The  average  thickness  of  a 
grain  of  barley  is  0.1 125  inch,  vmile  the  average 
thickness  of  a  grain  of  big  is  0.1055  inch.  Thus 
we  perceive  that  the  grain  of  big  is  smaller  than 
the  grain  of  barley  in  all  its  dimensions. 

To  determine  the  relative  weight  of  the  skins  of 
barley  and  big,  we  made  choice  of  three  parcels  of 
grain,  all  excellent  in  their  kinds,  namely,  Norfolk 
barley,  Haddington  barlev,  and  Lanark  big.  The 
weights  of  the  whole  gram,  and  of  the  cuticles  of 
each  of  these,  was  as  follows : 


Weight  of 
the  Husk. 


Wei^bt  of  a 
corn  in  gniiiis. 

Norfolk  barley,  0.6809 

Haddington  barley,     0.7120 

Lanark  big,         -       0.5408 


Weight  of  caticle 
in  grains. 

0.110  or  ^ 
0.123  or  i 
0.125  or  ^y 


Bulk. 


From  this  we  see,  that  there  is  littJe  difference 
between  the  weight  of  the  skin  of  Norfolk  and  Had- 
dington barley,  but  a  very  considerable  one  between 
Haddington  barW  and  Lanark  big.  Hence  it  would 
aef  m  that  this  diTOrence  is  not  owing  to  the  climate 
in  which  the  barley  vegetates,  but  rather  to  a  differ? 
ence  in  the  nature  of  the  two  species. 

The  bulks  of  these  two  species  pf  grain  to  each 
other,  Is  as  follows : 


Barley, 
Big, 


0.00217.  cubic  inch. 
0.001777  cubic  inch. 


These  quantities  repre3ent  the  average  bulk  of  a 
com  of  each  kind.  Thus  it  appears  that  a  grain  of 
barley  is  rather  more  than  -^th  part  larger  than  a 
grain  of  big. 

Finally, ;  from  a  comparison  of  many  thousand 
corns  of  each  species  with  each  other,  it  appears 
that  Uie  inequality  between  the  size  of  different 
grains  of  big,  is  greater  than  between  different 
grains  of  barley.  Indeed,  if  we  examine  an  ear  of 
big,  when  nearly  ripe,  we  shall  perceive  that  the 
corns  towards  the  bottom  of  the  ear  are  smaller  than 
those  towards  the  summit  and  about  the  middle  of 
the  ear.  Several  of  these  bottom  grains  are  usually 
abortive,  or  consist  only  of  skin,  but  this  is  not  al- 
ways the  case*   In  an  ear  of  barley,  on  ttie  contrary, 


we  shall  find  almost  all  the  grains  nearly  of  a  size ;  Bremag. 
though,  in  some  cases,  the  grain  constituting  the 
upper  termination  of  the  spike  is  rather  smaller  than 
the  rest. 

These  circumstances  may  strike  the  reader  as  too 
minute  and  trifling  to  be  stated  in  such  deuil ;  but 
we  shall  find  afterwards,  that  they  will  furnish  us 
with  an  explanation  of  Some  anomalous  circumstan- 
ces that  occur  when  these  two  species  of  hordeum 
are  coDverted  into  malt.  The  value  of  barley  (or  its 
produce  in  alcohol)  is  rather  improved,  while  big, 
on  the  contrary,  is  deteriorated  by  malting  it,  at 
\e9&l  ZO  per  cent. 

The  constituents  of  the  kernel  of  barley  and  big, 
as  far  as  we  are  able  to  ascertain  at  present,  are  the^»^ 
same.  Barley  has  been  subjected  to  an  elaborate 
chemical  analysis  by  Einhoff,  who  obtained  from 
3840  parts  of  barley-corns  the  following  consti- 
tuents : 


Volatile  matter, 
Husk  or  cuticle. 
Meal, 


430 

720 

2690 

3840 


From  the  same  quantity  of  barley-meal,  he  ob- 
tained, ^ 

Volatile  matter,              -              -  360 

Albumen,          ...  44 

Saccharine  matter,         -              -  200 

Mucilage,          -             -              -  176 

Phosphate  of  lime  with  mucilage,        -  9 

Gluten,             -               •               •  135 
Husk,  with  some  gluten  and  starch,      -      26O 
Starchy  not  quite  free  from  gluten. 
Loss,              .              ^              . 

3840 

» 

The  writer  of  this  article  has  likewise  extracted 
from  barley,  by  means  of  alcohol,  a  small  quantity 
of  an  oily  matter,  which  has  an  asparagus  green 
colour,  and  does  not  burn  with  the  same  readiness 
as  an  oil.  It  has  very  much  the  appearance  of 
olive  oil  coagulated,  but  its  consistence  is  less,  and 
its  colour  is  darker.  It  has  little  smell,  and  its  taste 
resembles  the  flavour  of  spirits  from  raw  grain.  We 
have  likewise  found  in  big  a  quantity  of  nitrate  of 
soda.  Hence,  it  is  likely,  that  this  salt  exists  as  a 
common  constituent  of  barley.  We  obtained  it  by 
steeping  big  in  water  for  two  days,  concentrating 
the  liquid,  and  setting  it  aside  in  a  dry  place.  Many 
rhomboidal  crystals  of  nitrate  of  soda  graduaUy 
make  their  appearance  as  the  liquid  evaporates. 

We  shall  terminate  this  chapter  by  a  Table,  exhi- 
biting the  most  remarkable  properties  of  a  consider- 
able number  of  specimens  of  British  barley  and  big, 
as  determined  by  the  writer  of  this  article.  The 
different  specimens  are  distinguished  by  the  name  of 
the  county  in  which  they  grew.  By  the  btuhd  in 
the  table  is  meant  the  Winchester  bushel  of  215a4S 
cubic  inches. 
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CHAP.  III. 


OF  MALTIKG. 


It  is  always  customary  to  convert  barley  into  malt 
before  employing  it  in  the  maiiufacture  of  ale*     Not 
Uiat  this  conversion  is  absolutely  necessary,  but  that 
it  adds  considerable  £Eu:ility  to  the  dt&rent  processes 
of  the  brewer.    The  writer  of  this  article  has  several 
times  tried  the  experiment  of  making  ale  from  un« 
malted  barley,  and  found  it  perfectly  practioableu  Se« 
veral  precautions,  however,  are  necessary  in  order  to 
succeed.     The  water  let  upon  the  ground  barley  in 
the  mash-tun  must  be  considerably  below  the  boiling, 
temperature.    For  barley  meal  is  mudi  more  apt  to 
set  than  malt,  that  is,  to  form  a  stiff  paste,  from  which 
no  wort  will  separate.    The  addition  of  a  portion  of 
the  chaff  of  oats  serves  very  much  to  prevent  this 
setting  qf  the  eoods,  and  facilitates  considerably  the 
separation  of  the  wort.   Care  must  likewise  be  taken 
to  prevent  the  heat  from  escaping  during  the  mash, 
ing,  and  the  mashing  must  be  continued  longer  than 
usual.    For  it  is  during  the  mashing  that  the  stairch 
of  the  barley  is  converted  into  a  saccharine  matter. 
This  change  seems  to  be  owing  merely  to  the  che- 
mical combination  of  a  portion  of  water  with  the 
starch  of  the  barley ;  just  as  happens  when  common 
starch  is  converted  into  sugar,  by  boiling  it  with 
very  dilute  fulphurip  acidj  or  any  odier  acid.     This 
method  of  brewing  from  raw  grain  answers  admira- 
bly for  small  beer.    Sodie  years  ago  it  was  prac- 
tised to  a  considerable  extent  by  several  brewers  of 
small  beer  in  Edinburgh,  and  tneir  beer  was  con- 
sidered as  greatly  preferable  tp  small  beer  brewed  in 
the  usual  manner.     Th^  praotii^  was  stopped  by  a 
decision  of  the  Court  of  Sxchequer,'^-4i  decision, 
which,  in  our  opinion^  prooeeded  upon  arbitrary 
grounds,  and  which  waf  at  all  events  detrimental  to 
the  public ;  for  surely  it  is  highly  impolitic  to  pre- 
vent^  ameliorations  in  |he  mftnufactur^s,  in  order 
to  guard  a^^inst  any  4eficie]|cy  in  the  produce  of 
the  taxes»    A  wise  government  would  have  permit* 
ted  the  improvement,  and  would  have  levied  the 
malt-tax  in  a  different  n^nner.    In  our  trials  the 
raw  barley  did  not  answer  so  well  ibr  nuiking  strong 
ale  as  for  small  beer.    The  ale  was  perfect^  trans- 
parent, and  we  kept  it  for  several  years  without  its 
running  into  acidity.     Qut  it  bad  a  peculiar  flavour, 
by  no  means  agreeable.     Probably  a  little  practice 
might  have  enabled  us  |o  get  rid  of  this  flavour,  in 
which  case,  raw  grain  would  answe^  in  every  respect, 
as  well  for  brewing  as  rajalt  do^s. 

A  duty  was  first  charged  upon  malt  during  the 
troubles  of  Charles  I.'s  reign.  But  it  continued 
very  moderate  till  the  war  with  Bonaparte  began  in 
]  802.  It  was  th^n  raised  to  t)ie  following  sums  per 
bushel  : 


X.  s,  u. 

English  malt          -        0  4  4    or  100 

Malt  of  Scotch  barley     0  3  8^  or    84.856 

Malt  of  Scotch  big          0  3  o|  or    69.47S 


But  two  shifiings  of  this  tax  w^re  to  continue  only 


till  the  end  of  the  war,  and  for  sis  montlis  after  its  Brewis^ 
conclusion.  In  consequence  of  this  very  heavy  tax,  V^V^ 
several  regulations  were  imposed  upon  the  m^tster, 
with  a  view  to  fieiciTitate  the  levying  the  duty,  and 
to  prevent  him  from  defrauding  the  revenue.  The 
most  important  of  theso  are  the  two  following :  i. 
The  barley  must  remain  in  the  cistern  in  whidi  it  is 
steeped  with  water  for  a  period  not  less  than  40 
hours.  When  the  malt  is  spread  upon  the  floor,  the 
maltster  is  not  at  liberty  to  sprinkle  aay  water  upon 
it,  or  to  moisten  the  floor.  We  shall  now  describe 
the  process  of  maltix^,  as  it  is  practised  by  the  best 
informed  malt-makers  in  Great  Britain. 

Malting  consists  of  four  processes,  which  follow 
each  other  in  regular  order ;  namely,  steeping,  couch'' 
ingfjlooringi  and  kUn-drying, 

1.  The  steep  is  a  square  cistern  sunk  at  one  endSteepia^ 
of  the  malt  barn,  lined  with  stone,  and  of  a  sufficient 
size  to  hold  the  whole  barley  that  is  to  be  ooalted  at 
a  time.  The  barley  is  put  into  this  cistern,  with  the 
requisite  quantity  of  pure  water  to  cover  it.  It  is 
laid  as  evenly  as  possible  upon  the  floor  of  the  as- 
tern. Here  it  must  remain  at  least  40  hours ;  but 
in  Scotland,  especially  when  the  weather  is  cold,  it 
is  customary  to  allow  it  to  remain  much  longer.  We# 
have  seen  barley  stea>ed  in  Edinburgh  for  112  hours 
by  one  maltster,  and  by  another  usually  9%  or  98 
hours.  It  is  the  common  practice  to  introduce  the 
wnter  into  the  cistern  before  the  barley,  and  it  is 
usually  once  drawn  off,  and  new  water  added  during 
the  steeping. 

Three  changes  take  place  on  the  barley  while  in 
the  steep.  1.  It  imbibes  moisture,  and  increases  in 
bulk.  2.  Some  carbonic  acid  gas  is  evolved,  most 
of  which  remains  dissolved  in  the  stec»-water.  3.  A 
portion  of  the  husk  or  skin  of  the  barley  is  dissolved, 
in  consequence  of  which  the  steep-water  acquires  a 
yellow  colour,  and  contracts  a  peculiar  smeU,  not 
unlike  that  of  moist  straw. 

The  quantity  of  moisture  imbibed  by  the  barley  Mowtm 
varies  according  to  the  goodness  of  the  barley,  and'"'*^!'^ 
the  length  of  time  during  which  it  is  allowed  to  re- 
mam  in  the  steep.  But  the  general  average  may  be 
suted  at  0.47 ;  or  100  lbs.  of  barley,  steeped  the 
usual  time,  weigh,  when  newly  taken  out  of  the  steep 
and  dried,  147  lbs.  EnglisK  barley  acquires  mate 
weight  than  Scotch  barley,  while  Scotch  barley  ac- 
quires greater  weiffht  than  big.  But  big  cannot 
bear  to  be  steeped  tot  so  long  a  time  as  barley.  The 
swell  of  the  grain  in  the  steep  obvioudy  depends 
upon  the  quantity  of  water  absorbed ;  but  it  is  not 
so  great  as  that  absorption,  scarcely  ever  exceeding 
one-fifth  of  the  original  bulk  of  the  barley,  while  the 
increase  of  weight  anumnts  to  nearly  one-half  of  that 
of  the  original  weight  of  the  grain.  The  result  of  a 
good  many  trials  by  the  writer  of  this  article,  gives 
the  bulk  of  1 00  measures  of  different  kinds  of  barley,  InrntM  ^ 
after  steeping,  as  follows :  Balk. 

English  bartejr        -  124     measures 

Scotch  barley  •        121.1 

Scotch  big  -  118. 

The  greatest  swell  observed  was  from  100  to  185, 
which  took  place  in  barlqr  from^the  County  of  Suf- 
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Carbonic 
Acid  CTolf - 

Cft* 


Brewing,   folk ;  tbe  smallest  was  from  100  to  109,  which  took 
place  in  Perth  big. 

WhOe  the  malt  is  in  the  steep  cistern,  it  is  repeat- 
edly gauged  by  the  Exciseman,  and  the  duty  on  the 
malt  IS  levied  by  what  is  called  the  best  gauge,  or 
that  which  sives  the  greatest  bulk  of  grain.  It  is  in 
his  power  likewise  to  determine  tbe  quantity  of  malt 
in  the  subsequent  processes,  and  if  any  of  them  ex- 
ceeds the  best  gauge  in  the  cistern,  to  levy  the  duty 
by  it*  But  these  subsequent  gauges  are  not  suscep- 
tible of  the  same  precision  as  the  gauges  in  the  cis* 
tern,  when  the  grain  is  surrounded  on  all  sides  by 
perpendicular  walls. 

That  carbonic  acid  is  evolved  during  the  steeping 
'  of  'grain,  is  obvious  from  the  most  simple  experi- 
ments. If  the  steep-water  be  mixed  with  lime-wa- 
ter, the  whole  becomes  milky,  and  carbonate  of  lime 
is  deposited.  If  the  steep-water  be  agitated,  it 
froths  on  the  surface  like  ale.  If  it  be  heated,  it 
gives  out  carbonic  acid  gas,  which  may  be  collected 
over  mercury.  But  we  never  were  able  to  observe 
bubbles  of  gas  extricate  themselves  from  the  grain 
during  the  steep,  except  once  or  twice  during  warm 
weather,  when  the  steep-water  was  allowed  to  re- 
main rather  too  long  without  being  changed.  In  these 
cases,  something  like  a  commencement  of  fermenta- 
tion, or  perhaps  of  putrefaction,  appeared  to  take . 
place.  But,  in  general,  there  is  reason  to  believe, 
that  nearly  all  the  carbonic  acid  evolved  in  the  steep 
remains  in  solution  in  the  water,  or  at  least  is  extri- 
cated from  the  water  in  an  imperceptible  manner. 
From  the  observations  of  Saiissure,  it  seems  proba- 
ble, that  the  formation  of  carbonic  acid  in  the  steep 
is  owing  to  the  oxygen  gas  held  in  solution  by  the 
steep-water. 

Tne  steep-water  gradually  acquires  a  yellow  co- 
lour, and  the  peculiar  smell  and  taste  of  water  in 
which  straw  has  been  steeped.  At  the  same  time, 
the  karley  becomes  whiter ;  showing  clearly  that  the 
water  has  absorbed,  a  portion  of  colouring  matter 
which  existed  in  the  husk  or  skin  of  the  gram.  The 
average  quantity  of  matter  dissolved  by  the  water 
amounts  to  about  ^^th  of  the  weight  of  the  barley. 
The  steep-water  becomes  much  deeper  coloured 
when  big  is  steeped  in  it  than  it  does  with  barley ; 
because  big  is  darker  coloured,  and  its  husk  is 
thicker,  and  contains  more  colouring  matter.  The 
matter  of  big  taken  up  by  the  steep- water  amounts 
to  about  ^th  of  the  weight  of  the  whole  grain. 
WAen  this  steep- water  is  evaporated,  it  leaves  a  mat- 
ter of  a  yellow  colour  and  disagreeable  bitter  taste» 
which  deliquesces  in  a  moist  atmosphere.  The  only 
salt  which  it  contains  in  any  notable  quantity  is  ni- 
trate of  soda. 

Thus  the  only  notable  alterations  which  the  kernel 
of  barley  undergoes  in  the  steep  are  the  absorption 
of  water,  and  the  resulting  increase  of  bulk.  The 
matter  taken  up  by  die  water  seems  to  proceed  only 
from  I  he  skin,  and  the  evolution  of  carbonic  acid 
may,  perhaps,  be  owing  to  some  commencement  of 
alteration  which  this  dissolved  matter  experiences. 
It  can  scarcely  be  ascribed  to  any  change  going  on 
within  the  kernel  itself. 
The  Conch.  2.  When  the  barley  is  judged  by  the  maltster  to 
have  remained  long  enough  m  the  Bteep^  which  is 
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folved  by 
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the  case  when  its  two  ends  can  be  easily  squeezed  ^  Brewing, 
together  between  the  finger  and  the  thumb,  the  wa- 
ter is  let  off,  and  the  grain  allowed  to  drain.  It  ia 
then  thrown  out  of  the  cistern  upon  the  malt  floor, 
where  it  is  formed  into  as  regular  a  rectangular  heap 
as  possible,  which  is  called  the  couch.  While  in  this 
position,  it  is  gauged  by  the  exciseman ;  and,  if  it 
measure  more  than  it  did  in  the  steep,  he  is  at  liberty 
to  charge  the  duty  upon  the  quantity  to  which  the 
grain  now  amounts.  But,  as  th^  barley  in  the  couch 
cannot'  be  rendered  perfectly  regular,  it  requires  a 
^od  deal  of  skill,  and  considerable  attention,  to  gauge 
It  with  tolerable  accoracy.  On  that  account,  the 
duty,  we  believe,  is  seldom  levied  from  the  coudi 
gauge.  The  grain  is  allowed  to  remain  in  the  couch 
without  any  alteration  for  about  S6  hours. 

3,  If  we  plunge  a  tliermometer  into  the  grain,  and  SweaMog. 
observe  it  from  time  to  time,  we  shall  find  that  the 
barley  continues  for  some  liours  without  acquiring 
any  perceptible  increase  of  heat.  During  this  pe- 
riod, the  moisture  on  the  surface  of  the  corns  gra- 
dually exhales  or  is  absorbed,  so  that  they  do  not 
perceptibly  moisten  the  hand.  But  at  last  the  tlier- 
mometer besins  to  rise,  and  continues  to  do  so  gra-  '^ 
dually,  till  t£e  temperature  of  the  grain  is  about  ten 
degrees  higher  than  that  of  the  surrounding  atmo- 
sphere. This  hfqppens  usually  in  about  96  hours 
ailer  it  has  been  thrown  out  of  the  steep.  It  now 
exhales  an  agreeable  odour,  which  has  some  resem- 
blance to  that  of  apples.  If  we  thrust  our  hand  into 
the  heap,  we  shall  find  it  to  feel  warm,  while»  at  the 
same  time,  it  has  become  so  moist  as  to.. wet  the 
hand.  The  appearance  of  this*  moisture  is.  called 
svoeating  by  the  maltsters,  and  it  cons(itutea  a  remark-, 
able  period  m  the  process  of  malting.  We  have  rea- 
son to  believe  that  a  little  alcohol  is.  at  this  period 
exhaled  by  the  grain. 

If  we  examine  the  grains  in  the  inside  of  the  heap  Sprontiogof 
at  the  time  of  sweating,  we  shall  perceive  the  roots  *^®  Roots. 
beginning  to  make  their  appearance  at  the  bottom 
of  each  seed.  At  first  they  have  the  appearance  of 
a  white  prominence,  which  soon  divides  itself  into 
three  rootlets.  In  big,  the  number  of  rootlets  sel- 
dom exceed  three;  but  in  barley  they  frequently 
amount  to  five  or  six.  These  rootlets  increase  ia 
length  with  great  rapidity,  unless  their  growth  be 
checked  by  artificial  means.  And  the  principal  art 
of  the  maltster  is  directed  to  keep  them  short  till 
the  grain  is  sufiBciently  malted.  The  writer  of  this 
lu'ticle  has  seen  them  increase  in  length  nearly  to 
two  inches  in  the  course  of  a  single  night ;  and  wh6a 
he  purposely  favoured  the  growth,  in  order  to  ascer- 
tain the  effect  upon  the  msut,  he  has  seen  them  get 
to  the  length  of  three  inches  or  more.  In  such, 
cases,  the  heat  of  the  grain  rose  very  rapidly,  and  oa 
one  occasion  was  little  inferior  to  80°.  Indeed,  it  ia 
probable  that,  if  not  checked,  the  temperature  would 
rise  sufficiently  high  to  char  the  grain,  if  not  to  set 
it  on  fire. 

The  too  great  growth  of  the  roots,  and  the  too 
high  elevation  of  temperature,  is  prevented  by  spread- 
ing  the  grain  thinner  upon  the  floor,  and  care- 
fully turning  it  over  several  times  a  day.  At  first 
the  depth  is  about  \6  inches ;  but  this  depth  is  di-^ 
minisbed  a  little  at  every  turningi  tjU  at  last  it  is  r«- 
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Brewing,  duced  to  tbree  or  four  inches.  The  number  of  tum- 
"^^^^^^^  ings  is  regulated  by  the  temperature  of  the  malt  i 
but  they  are  seldom  fewer  than  two  each  day.  In 
Scotland,  the  temperature  of  the  grain  is  kept  as 
nearly  as  possible^  at  55^ ;  but  in  England  we  have 
grenerally  round  tlie  temperature  of  the  grain  on  the 
malt  floor  about  62^.  It  has  been  generally  sup- 
posed that  the  Hertfordshire  method  of  making  malt 
IS  tlie  best ;  but,  after  a  Very  careful  comparison  of 
tfie  two  methods,  we  were  unable  to  perceiye  any 
superiority  whatever  in  the  Eng^lish  mooe. 
AcTOBpire.  About  a  day  after  the  sproutmg  of  the  roots,  the 
rudiments  of  the  future  stem  b^ins  to  make  its  ap* 
pearance.  This  substance  is  called  by  the  maltsters 
the  acroipire.  It  rises  from  the  same  extremity  of 
the  seed  with  the  root,  andy  advancing  within  the 
husk  or  skin,  would  at  last  (if  the  process  were  oon- 
vtinued  long  enough)  issue  from  the  other  extremity 
in  the  form  of  a  green  leaf;  but  the  process  of  malt- 
ing is  stopped  bobre  the  acrospire  has  made  such 
progress. 

While  the  grain  is  on  the  malt  floor,  it  has  been 
*   .        ascertained  that  it  absoribs  oxygen  gas,  and  emitt 
^' '  carbonic  acid  gas*    But  to  what  amount  these  ab- 

sorptions and  emissions  take  place,  has  not  been  as- 
certained. They  are  certainly  small ;  for  the  average 
loss  whidb  the  grain  sustuns  when  on  the  malt  floor 
is  only  8  per  cent.f  a  considerable  portion  of  which 
must  be  ascribed  to  roots  broken  off,  and  grahis  of 
barley  brubed  during  the  taming.  As  the  acros- 
pire shoots  along  the  grain,  the  appearance  of  the 
xemel  or  mealy  part  Df  the  com  undergoes  a  consi- 
derable change.  The  glutinoua-and  mucilaginous 
matter  hi  a  great  measure  disi^ipears,  the  colour  be- 
comes whiter,  and  the  texture  so  loose,  that  it  crum- 
bles to  powder  between  the  fingers.  Hie  object  of 
nudting  is  to  produce  this  change.  When  it  is  ac- 
oomplished,  which  takes  place  when  the  acrospire 
has  come  nearly  to  the  end  of  the  seed,  the  process 
is  storoed  iltogether. 

At  tnfa  period,  it  was  formerly  the  custom  in  Scot- 
land to  pue  up  the  whole  grain  into  a  pretty  thick 
heap,  and  allow  it  to  remain  for  some  time.  The 
consequence  is,  the  evdutioo  of  a  very  consider- 
able heat,  iHiile,  at  the  same  time,  the  malt  be- 
comes exoeedinrly  sweet.  But  this  plan  is  now  laid 
aside,  beoiase  it  occasions  a  sensible  diminution  in 
the  inalt,  without  being  of  any  essential  service.  For 
the  very  same  change  takes  place  afterwards,  while 
the  malt  is  in  the  mash-tun,  without  any  loss  what- 
ever. 

,  The  tnne  during  which  the  gram  continues  on  the 
mdt  floor  varies  according  to  circumstances.  The 
higher  the  temperature  at  which  the  gnun  is  kept, 
Ae  more  mpeedily  is  it  converted  into  malt.  In  ^- 
neral,  14  days' may  be  specified  as  the  period  which 
intervenes  in  England  from  throwing  the  barley  out 
of  the  steep,  tilT  it  is  ready  for  the  kiln ;  whue  in 
Scotland,  it  is  seldom  shorter  than  18  dqrs,  and 
sometimes  three  weeks.  This,  no  doubt,  is  an  ad- 
vantage in  favour  of  En^idi  malting;  as  eveiy 
thing  which  shortens  the  progress,  wh£oiit  injuring 
the  malt,  must  turn  out  to  the  advantage  of  the  ma- 
nitfacturer 
4.  Hie  last  part  of  the  process  it  to  dry  Ate  malt 


upon  the  kiln,  which  stops  the  germination,  and  BrevrSq^. 
enables  the  brewer  to  keep  the  malt  for  some  time  ^[^f^ 
without  injury.  The  kiln  is  a  chamber,  the  floor  of^^^' 
which  usually  consists  of  iron  plates  full  of  holes, 
and  in  the  roof  there  is  advent  to  allow  the  escape  of 
the  heated  air  and  vapour.  Under  this  room  is  a 
space  in  which  fire  of  charcoal  or  coak  is  lighted. 
The  heated  air  which  supplies  this  fire  passes  up 
through  the  holes  in  the  iron  plates,  and  makes  its 
way  through  the  malt,  carrying  off  the  moisture  along 
with  it.  At  first,  the  temperature  of  the  malt  is  not 
higher  than  90^ ;  but  it  is  elevated  very  slowly  to 
140'',  or  even  higher.  We  believe,  that  in  many 
cases,  it  rises  at  last  almost  as  high  as  212^  though 
we  have  never  witnessed  any  such  high  temperature 
ourselves.  But  we  have  seen  pale  malt  dried  at  a 
temperature  of  175^,  without  any  injury  whatever. 
The  great  secret  in  drying  malt  properly,  consists  in 
keepmg  the  heat  very  low  at  first,  and  only  raismg 
it  very  gradually,  as  the  moisture  is  dissipated.  For 
a  high  temperature,  applied  at  first,  would  infidUbly 
blacken,  or  even  char  toe  malt,  and  would  certainly 
diminish  considerably  the  quantity  of  soluble  matter 
which  it  contains.  We  shall  here  insert  the  table 
drawn  up  by  Mr  Combrane,  fitMn  his  own  experi- 
ments, of  the  colour  of  malt  dried  in  diiBerent  tem- 
peratures. 


Hsst 

119" 

White 

124 

Cream-cfdour 

129 

Light  yellow 

134 

Amber-colour 

138 

High  amber 
Pale  brown 

143 

148 

Brown 

152 

High  brown 

157 

Brown  inclining  to  black 

162 

High  brown  speckled  with  black 

167 

Bli^ish  brown  with  black  specks 

171 

Colour  of  burnt  cofiee 
Black 

176 

We  have  given  this  table,  not  on  account  of  any 
information  which  it  contains,  but  to  put  our  readers 
on  their  guard  against  the  fake  conclusions  of  this 
writer.  We  have  taken  malt  dried  at  the  tempera- 
ture of  175^,  put  it  into  a  garden  pot  BUed  whb  sofl, 
and  have  seen  it  vegetate  apparently  as  well  as  raw 
grain  placed  in  the  same  situation.  Now,  this  is 
only  one  degree  lower  than  that  in  which  Mr  Com- 
brane says  malt  is  converted  into  charcoalt  and  it  is 
four  degrees  higher  than  that  in  which  his  malt  as- 
sumed the  colour  of  burnt  coffee.  Certainly  malt 
reduced  to  the  qplour  of  bumt  cofiee  by  heat,  would 
be  deprived  of  die  power  of  vegetating.  Mr  Com- 
brune*s  experiments  were  made  by  putting  malt  into 
an  earthen  pan,  which  he  placed  over  a  charcoal  fire 
in  a  stove,  while  he  kept  stirring  die  malt  the  whole 
dme  of  the  experiment.  The  bulb  of  the  thermo- 
meter was  placed  half-way  between  the  upper  sur- 
face of  the  malt  and  the  bottom  of  the  Vessel 
Now,  the  reader  will  perceive  at  once,  that  the 
earthen  pan  would  be  much  hotter  than  that  part 
of  the  malt  where  the  thermometer  was  placed* 
By  the  constant  stirribag  of  the  malt|  the  whole  of 
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BrawiiN^  it  was  gradually  exposed  to  the  burning  action 
'  of  the  surface  of  the  pan.  Had  the  experiment 
been  made  without  stirring  the  malt  at  all,  and 
had  the  thermometer  been  placed  near  the  surface, 
in  that  case,  the  changes  in  the  colour  of  the  malt  at 
the  surface  would  have  indicated  the  temperature  to 
which  it  was  exposed.  But  in  the  way  that  Mr 
Combrune  conducted  his  experiments,  the  tempera- 
tures which  he  obtained  were  entirely  fallacipus. 
We  have  not  the  least  doubt,  that  the  temperature 
of  the  earthen  pan,  towards  the  end  of  his  experi- 
tnent,  was  above  400^* 

Mr  Combrune's  law,  however,  that  the  heat  of  the 
water  in  mashing  ought  to  be  regulated  by  the  colour 
of  the  malt ;  namely,  that  the  paler  the  malt  is,  the  ^ 
lower  ought  the  temperature  of  tlie  mashing  water  to 
be,  is  founded  on  accurate  observations.  The  fact 
is,  that  beilinff  water  would  answer  better  than  any 
other  for  madiing,  because  it  would  dissolve  most 
speedily  the  soluble  part  of  the  malt.  The  only 
reason  for  not  using  it  is,  that  the  tendency  of  the 
malt  to  set  increases  with  the  temperature  of  the 
water.  Now,  the  higher  the  colour  of  the  malt| 
the  less  is  iu  tendency  to  set;  of  course,  we  may 
use  water  of  a  higher  temperature  to  mash  with  it. 
For  the  same  reason,  when  raw  grain  is  used,  the 
temperature  of  the  mashing  water  must  be  still  lower 
than  when  malt  is  employed ;  because  raw  grain  has 
a  very  great  tendency  to  set. 

The  old  malt-kilns  had  a  bottom  of  hair-cloth  in- 
stead of  4ie  iron  plates  fuU  of  holes,  which  constitute 
a  more  recent  improvement.  We  have  seen  the 
thermometer  in  such  a  kiln,  when  the  bulb  touched 
the  hair>cleth|  rise  as  high  as  186^.  in  general,  the 
temperature  of  the  malt-kiln  is  very  carelessly  re- 
gulated. We  have  seen  maltlbr  the  very  same  pur- 
pose dried  at  a  temperature  a-hich  never  rose  higher 
than  Id6^ ;  while  a  portion  of  the  very  same  malt, 
put  into  another  kiki,  was  healed  as  high  as  I8d^. 
But  such  a  careless  asode  of  drying  malt  is  repre^ 
hensibley  and  must  be  more  or  less  injurious  to  the 
brewer.  In  general,  the  BMfe  rapidly  malt  is  dried 
the  more  does  its  buJk  increase.  This  method,  ac- 
cordingly, is  practised  by  those  who  malt  for  sale, 
as  is  the  case  with  most  of  the  English  maltsters ; 
because  raak  is  always  sold  by  measure,  and  not  br 
weight.  The  brewers  would  iind  it  more  for  their 
interest  to  buy  malt  by  weight  than  by  measure. 
In  that  case,  the  maltsters  woohl  dry  their  malt  at  as 
low  a  temperative  as  possible.  But  this  would  sig^ 
nily  very  little,  or  rather  woidd  be  advantageous 
to  the  brewer ;  because  dried  malt  soon  recovers  the 
moisture  lost  on  the  kiln  when  kept  for  some  time  in 
sacks.  And,  when  malt  is  dried  at  a  low  tempen^ 
ture,  we  are  sure  that  none  of  it  is  iifjured  by  the 
fire.  It  will,  therefore,  go  farther  in  the  production 
of  beer.  The  time  of  kiln-drying  varies  consider- 
ably, according  to  the  quantity  of  malt  exposed  to 
the  action  of  the  heat.  But  when  that  quantity  is 
not  too  great,  we  may  estimate  the  time  of  kiln- 
drying,  in  general,  at  two  days.  Afler  the  fire  is 
withdrawn,  the  malt  is  allowed  to  remain  on  the  kiln 
till  it  has  becoine  nearly  cold. 

By  the  kiln-drying, ^e  roots  of  the  barley,  or,  as 
the  maltsters  call  them,  the  camingSf  are  dried  op 


and  fall  oC    They  are  separated  from  the  malt  by  Brtwias. 
passing  it  over  the  surface  of  a  kind  of  wure-screcn,  ^•^^v'^*^ 
iriiich  allows  the  comings  to  drop  through,  while  the 
wires  are  (oo  near  each  other  to  permit  the  grains  of 
malt  to  pass. 

If  100  lbs.  of  barley  malted  in  this  manner,  with  Ctuu^ies 
all  the  requiiite  care,  be  weighed  just  afler  being  P^^^ 
kiln-dried  and  cleaned,  they  will  be  found,  on  an  ^  ^^l^o^* 
average,  to  weigh  80  lbs.    But  if  the  raw  grain  be 
kiln-dried  at  tl)e  same  temperature  as  the  malt,  it 
will  lose  12  oer  cent,  of  its  weight.     Hence  IS  per 
cent,  of  the  loss  whibh  barley  sustains  in  malting, 
must  be  ascribed  to  moisture  dissipated  by  the  kiUi- 
dryiag ;  so  that  the  real  loss  of  weight  which  barley 
sustains  wheiy  malted,  amounta  to  8  per  cetU.    This 
loss,  from  a  great  many  triahiniade  in  the  large  way, 
with  all  the  requisite  care,  we  conceive  may  be  ac- 
counted for  in  the  following  manner : 


Carried  off  by  the  steep-water 
Dissipated  while  on  the  floor    - 
Roots  separated  by  cleaning 
Waste  .  •  • 


1.5 
3.0 
8.0 
0.5 

8.0 


These  numbers  were  obtained  from  above  thirty 
difierent  maltbgs,  conducted  in  four  diftient  malt- 
ing-houses,  with  as  much  attention  to  etery  circum- 
stance as  was  compatible  with  practiad  malting. 
The  matter  carried  off  by  the  steep-water,  whidi 
amounts  to  about  ^^  of  the  weieht  of  the  whole 
grain,  we  conceive  to  be  dissolvea  from  the  skin  or 
husks.  It  may,  therefore,  be  left  out  of  view.  The 
waste  is  owing  to  grains  of  malt  crushed  by  the 
workmen  while  turning  the  malt  on  the  floor,  and 
afterwards  dissipated  or  destroyed  during  the  subse- 
quent processes.  We  were  not  able  to  collect  these 
bruised  grains  and  weigh  them  ;  the  number  there- 
fore given  for  them  in  the  preceding  table  is  hypo- 
thetical; but  from  a  great  many  chrcumstances, 
which  it  would  be  too  tedious  to  adduce  here,  we 
believe  that,  in  our  trials,  ^^th  part  of  the  whole 
very  ifearly  represents  the  amount  of  die  crushed 
grains.  Thus  the  real  loss  of  weight  by  malting 
(supposing  nothing  lost  by  steeping,  and  no  grains 
crushed)  is  only  6  per  cent,  and  of  this  loss  4  orr 
cent,  may  be  safely  ascribed  to  the  roots ;  so  that 
not  above  2  per  cent,  at  most  can  be  assigned  to  the 
<!arbon  dissipated  by  the  evolution  of  carbonic  acid 
on  the  floor,  and  on  the  kUn.  Indeed  we  have  rea- 
son to  conclude,  from  a  good  many  trials,  that  the 
greatest  part  of  this  loss  of  ft  per  cent,  is  sustamed  on 
the  kiln.  For,  if  malt  dried  carefully  at  a  low  teih« 
perature  be  afterwards  kiln-dried,  or  exposed  (aa 
was  our  method)  to  the  heat  of  a  steam  bath,  it 
never  afterwards  recovers  its  former  weight  by  ez« 
posure  to  the  air.  And  every  time  this  expemnenc 
is  repeated,  by  artificially  moistening  and  drying  the 
same  mah,  a  new*  loss  of  weight  is  sustained.  The 
same  observation  was  made  by  Sauasure,  who  con- 
ceived that  the  loss  was  to  be  ascribed  ta  the  forOMK 
tion  and  dissipation  of  water  in  Uie  barleycorn.  Bui 
we  have  no  proof  that  any  siieh  formation  takes 
place.  It  is  more  probable  that  the  loss  ia  owing  to 
the  forsialieB  and  escape  of  carbonie  acid  gas. . 
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.  Big  sustains  a  considerably  greater  loss  of  weight 
when  malted  than  barley.  The  average  loss  of 
weight  in  our  trials  with  barley  was  only  8  per  cent,^ 
while  that  of  big  was  15  per  cent*^  or  nearly  double. 
This  we  conceive  is  owing  to  the  destruction  of  a 
much  greater  number  of  the  corns  during  the  pro- 
cess of  malting  big  than  barley.  But,  in  all  our 
experiments  on  big,  that  grain  was  manifestly  over- 
steeped*  To  this,  perhaps,  a  good  deal  of  the  dif- 
ference may  be  ascribed.  Our  maltsters  had  not 
been  in  the  habit  of  malting  big,  and  therefore 
were  not  likely  to  do  it  so  much  justice  as  they  did 
to  the  barley.  Hence  it  would  be  improper  to  ven- 
ture upon  any  general  conclusions  from  the  experi- 
ments which  we  made  upon  the  malting  of  big. 

The  bulk  of  the  malt  is  usually  greater  than  that 
of  the  barley  from  which  it  was  obtained.  But  this 
varies  a  good  deal,  according  to  the  goodness  of  the 
grain,  and  the  mode  of  drying  the  malt.  '  In  our 
trials,  made  all  in  the  same  way,  100  bushels  of  the 
different  kinds  of  grain  gave,  on  an  average,  the  fol- 
lowing results  :— 

English  barley,        -        •         109 
Scotch  barley,       •         -  103 

Scotch  big,         -  -       100.6 

The  greatest  quantity  in  bushels  obtained  from 
100  bushels  of  English  barley  was  111^,  the  least 
106  bushels.  The  greatest  quantity  obtained  from 
100  bushels  of  Scotch  barley  was  109,  ^^^  the  least 
98  bushels.  The  greatest  quantity  obtained  from 
100  bushels  of  big  was  lOS  bushels,  the  least  97 
bushels.  Hence  it  appears  that,  on  malting  English 
barley,  there  is  a  profit  of  9  per  cent.,  while  big 
yields  scarcely  any  thing  more  than  its  bulk  before 
malting.  The  English  maltster  makes  more  bushels 
of  malt  than  he  pays  duty  for ;  but  the  maltster  of 
big,  on  the  contrary,  obtains  fewer. 

We  shall  subjoin  here  two  Tables,  which,  exhi- 
bit in  one  view  the  result  of  a  considerable  num- 
ber of  trials  made  by  the  author  of  this  article,  on 
malting  different  varieties  of  grain.  The  barley  is 
distinguished  by  the  name  of  the  county  where  it 
grew.  To  understand  the  first  table,  the  reader 
must  know  that  Excisemen  estimate  the  quantity 
of  malt  by  subtracting  one-£flh  from  the  oest  or 
highest  gauge  in  the  steep  or  couch,  and  charge 
the  duty  accordingly. 
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TABLE  I. 

llo.k  by 

Grain  Bailry. 

Original 
bnik  of 

heftt 

Prodnce 
in  Mftll. 

Malt 
cliarged 

Differ- 
ence 

Giaiii. 

Stc(^p  or 

X>uly. 

percent. 

EWGLIBH. 

* 

Coitcli. 

istQiMliUet. 

NorfoHc      - 

100 

123.0 

1Q9^ 

98.4 

Norfolk     - 

100 

121.5 

104.5 

97.2 

Kent 

100 

128.0 

111.2 

102.4 

Kent 

100 

119.7 

106.8 

95.8 

Suffolk      - 

100 

128.7 

101.6 

9S.6 

Suffolk      • 
Average 

100 

116.8 

100.8 

93.4 

100 

122.1 

105.6 

97.6 

8 

« 

Balk  by 

Origfaud 

best 

Produce 
UiMAlt. 

Melt 

Diff^. 

Giain  Barley. 

balk  of 

Gauge  in 

dnrged 

ence 

Otaiu. 

fiiteep  or 

Doty. 

peremt 

Emgush. 

Coach. 

Sd  Qualities. 

Norfolk      - 

100 

129^ 

109.2 

IOS.7 

Norfolk     - 

100 

122.0 

IO8.9 

97.6 

Suffolk      - 

100 

1S7.9 

107.6 

109.5 

Kent      - 

100 

183.2 

109.2 

106.5 

Kent 

Average 

100 

125.6 

105.8 

100.4 

100 

129.6 

107.0 

104.4 

2.6 

3d  Qoallties. 

Norfolk     - 

100 

128.2 

106.4 

102.5 

Norfolk      - 

100 

127.1 

104.5 

101.6 

Esaez 

100 

184.5 

106.5 

107.6 

Essex 

100 

1^6.8 

105.8 

101.0 

Essex 

100 

128.0 

102.1 

102.4 

Essex 

Average 

100 

120.5 

97.6 

96.4 

100 

127.4 

108.4 

101.9 

1.9 

General   aver- 

age 

4.08 

- 

Scotch. 

1st  Qualnifs. 

Berwick  and 

Haddington 

100 

119-8 

100.6 

95.8 

Haddington 

100 

121.0 

109.4 

96.8 

Haddington 

100 

121.0 

108.1 

96.8 

Linlithgow 

100 

11 8.7 

106.2 

94.9 

Perth 

100 

127.8 

102.4 

101.8 

Fife 

100 

125.8 

100.1 

100.2 

Angus 

100 

128.8 

108.6 

100.6 

Edinburgh 

100 

128.8 

98.6 

99.0 

Edinburgh 
Average 

100 

116.7 

102.7 

9S.S 

100 

119-6 

102.9 

97.6 

S3 

td  Qualities. 

Berwick  and 

Haddington 

100 

119-4 

100.9 

95.5 

Haddington 

100 

125.8 

108.2 

100.6 

Perth 

100 

114^ 

96.9 

91.8 

Fife 

Average 

100 

119*6 

94.0 

95.6 

100 

1197 

98.7 

9S.7 

8 

3d  Qualities.    ^ 

Berwick 

100 

115.2 

98.2 

92.1 

Haddington 

100 

120.0 

101.6 

96.0 

Linlithgow 

100 

118.6 

92.8 

90.8 

Linlithgpw 

100 

121.0 

98.4 

96.8 

Fife 

100 

117.5 

91.5 

94.0 

■ 

Angus 

Average 

100 

120.8 

101.1 

96.6 

100 

118.0 

96.S 

9^-4 

1.9 

General   aver- 

• 

age 

SA 
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Hrewiog.  ' 

Bulk  by  1 

— v-*^ 

Grain  Oig. 

Orinoil 
biJkof 

best 
Gange  in 

Prodac« 
In  MaIL 

Mill 
chargeil 

Differ, 
cnce 

Graia. 

Sleeper 
Coach. 

■n  VMmMt» 

Duly. 

percent 

Ut  Qoalillcs. 

Dumfries 

100 

112.0 

976 

89.6 

Domfiries 

100 

132.8 

97.9 

106.2 

Lanark 

100 

121.6 

108.3 

96.S 

Perth 

100 

120.9 

102.9 

95.7 

Perth 

100 

120-7 

991 

95.5 

Perth 

100 

112.8 

97.4 

89.2 

Aberdeen 

100 

127.8 

100.7 

101.8 

Aberdeen 

100 

125.6 

99.9 

100.5 

Aberdeen 

100 

114.5 

94.1 

91.6 

Aberdeen 
Average 

100 

124  0 

98.7 

99*2 

100 

121.2 

99.1 

97.0 

2.1 

Grain  Big. 


id  QtaliHen. 
Kirkcudbright 
Ayr 
Angus 
Angus 
Meams 

Average 


OHipnal 
bulk  of 
Giaiu, 


Bolk  by  I 
*****    'Produce 


Gauge  in 
Steep  or 
Couch. 


in  Malt. 


100 
100 
100 
100 
100 


3d  Qualities. 
Kirkcudbright 
Aberdeen 

Average 


100 


100 
100 


119.5 
114.2 
127.4 
121.6 
121.3 


MuU 
charged 
Duty. 


DiflW 

ence 

percent 
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120.8 


101.2 
101.1 

96.8 

94.5 
96.5 


98.1 


95.6 
91.3 
101.9 
97.2 
97.0 


96.6 


1.5 


100 


General   aver- 


110.6 
123.1 


116.8 


94.5 
105.0 


99.7 


88.4 
98.4 


93.4 


6.3 


3.3 


TABLE  II. 


Weiffhl 

per  Bush- 

Busheb 
Measur- 

.Swim* 

• 

Busheb 
really 

Swim- 

Weight  of 
Gcain 

really 

Swell 

Swell 
per 

DajTK 

on 

Clean 
Malt  in 

Weiglil     Appa- 

BUSHELS  qfVALT 

.  VOUNDt^MALT. 

BARLEY 

niings 
iu 

inlBgS  in 

Ihs.  A. 

HourA  In 

cent. 

Malt  per 

of 

Fromiool  Fn>m 
BnsJiel8|l001b». 

From  1  From 

el  in  lbs. 

ed  out. 

Bush-  !Steepe<i. 

voirdU' 

SHcepvd 

Steep. 

in 

cent,  in 

Floor. 

Biishvls. 

Biitfhel. 

Weiglit 

1  lloahel     1  lb. 

lit  Qualiiy. 

els. 

pois. 

in  lbs. 

Steep 

Couch. 

lbs. 

per  cent' 

Gram. 

Grain. 

GiaiiL     Oiain. 

EiNCLISH. 

• 

V 

S(orfolk 

50.375 

150 

1.4 

148.60 

43.18 

7509.82 

116 

16 

23.09 

18 

162.75 

36.58 

20.0 

109.5 

2.17 

40.063  0.793 

I^orfolk 

50.875 

150 

1.75  148.25 

43.00 

7513.50 

93.75 

21.5  |16 

155.00 

38.40 

21.2 

104.5 

2.06 

40.152  0.788 

fCent 

49.750 

90 

1.96!  88.09 

56.45 

4421  X)5 

86 

25 

28. 

12* 

98 

34.88 

23.0 

111.2 

2.22 

38.816  0.773 

fCent 

49.914 

90 

1.75    88.25 

40.50 

4442.63 

52 

15.7 

19.7 

17 

93.87 

35.76 

25 

106.3 

2.11 

38.926  0.755 

Suffolk 

50.508 

1-50 

2.68  147.32 

84.15 

7494.00 

49 

23.3 

13 

149.75 

4a56 

21 

101.6 

2 

41.227 

0.810 

Suffolk 

50.859 

72 

1.28    70.72 

29.44 

3632.40 

* 

44 

16.8 

13 

71.31 

39dl 

23.2 

100.8 

1.96 

39.435 

0.768 

Average 

.50.297 

73.4 

18.9 

22.06 

14.8 

37.55 

22.2 

105.6 

2.09 

39.736 

0.781 

Scotch. 

Berwick^ 

ladding^B 

53WS 

114.75 

1.23  113.52 

23.87 

6068.60 

119 

19.8 

18 

114.18 

39.60 

25.4 

loao 

1.88 

39.840 

0.746 

-JaddingQ 

52.190 

60 

0.5 

59.50 

13.75 

31 1 7.50 

92 

21 

20 

64.50 

38.06 

21 

199.4 

2.07 

41.618 

0.787 

laddingi^ 

52.190 

75 

0.3 

74.70 

11.26  3902  80 
18.34  3352.81 

112 

21 

21 

19 

77 

39.18 

23 

103.1 

1.97 

4a386 

a773 

^inlithg^ 

51J062 

66 

a56 

65.44 

109 

24.5 

18.7 

9 

69.5 

39.09 

19 

106.2 

2.07 

41.520 

0.810 

*erth 

50.226 

66 

0.75 ;  65.25 

21.00 

3293.95 

57 

27.3 

66.86 

38.18 

22.49 

102.4 

2.03 

39.131 

a775 

ife 

51.539 

148 

1.62  146.38 

4aoo 

7578.78 

81 

25.3 

14 

146.54 

38.80 

25.07 

100.1 

1.93 

38.843 

0.749 

ingus 

49.312 

66 

1.68    64.32 

44.37 

3210.25 

80 

25.8 

23.8 

8 

66.6 

36.76 

24 

1036 

2.07 

38.074 

0.763 

IdinburS. 

52.164 

111 

1.50 

109.5 

41.37 

5748.82 

76 

23 

23.8 

14 

108 

41.92 

21 

98.6 

1.88 

41.345 

0.787 

Idinbur^. 

52.164 

90 

1.25 

8^75 

34.47 

4660.29 

32.5 

14.8 

16.7 

16 

91.12 

40.24 

22  ^ 

102.7 

1.95 

41.319 

,0.787 

average 

51.549 

» 

. 

86.5 

21.7 

19.6 

13 

39*09 

22.6 

102.9 

1.98 

4a23 

0.775 

Bigs. 
am  fries 

47.000 

75 

3.28 

71.72 

77.00 

3448.00 

73 

12 

13 

70 

36.81 

23  5 

97.6 

2.03 

35.930 

0.765 

um  fries 

47.726 

80    • 

2.03 

77.97 

59.96 

3758.16 

80 

25.8 

32.8 

8 

76.31 

37.70 

23.5 

97.9 

2.03 

36.899 

0.765 

mark 

48.562 

150 

2.67 

147.*8 

79:65 

7204.72 

80 

11 

21.6 

18 

152.25 

36.44 

23 

103.3 

2.11 

37.637 

0.770 

3rth 

48.585 

loa 

2.00 

98 

61.84 

4796.66 

104 

17 

20.9 

IS 

10a94 

27.5 

102.9 

2.10 

35.374 

0.724 

srth 

48.562 

98 

3.25 

94-75 

97.45 

4661.68 

73. 

18 

20.7 

is 

93.86 

37.57 

24.5 

99.1 

2.01 

37«237 

0.757 

irth 

48.562 

90 

3XK) 

87.00 

SlJ9d 

4289.56 

45 

9.4 

12.8 

15 

84.75 

36.53 

28 

97.4 

1.97 

35^86 

0.722' 

berdcen 

48.226 

•90 

2.09 

87.91 

55.81 

4284.^ 

74 

23 

27.3 

8 

88.50 

38.37 

21 

100.7 

2.06 

SSJdi3 

0.793 

berdeen 

48.562 

150 

2.68 

147.32 

88.19 

7196.19 

89 

25.6 

10 

146.25 

36.03 

26.8 

99.3 

2.13 

35.770 

0.732 

ber<1een 

48.312 

90 

2.25 

87.75 

57..50 

4291.62 

58 

14.5 

10 

82.60 

39.00 

25 

94.1 

1.93 

36.712 

0.751 

berdcen 

49.172 

90 

2.26 

87.74 

60  75 

4364.72 

57 

24 

86.58 

39.44 

21.7 

98.7 

1.98 

38.906 

0.783 

verage 

48.327 

73 

17.3 

21.2    10.8 

37:23 

24.4 

99.1 

2.03 

36.868 

0.756 

470 
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i          1 

1 

Sfdm- 

l^eiglit  of 

Swell 

Weight  1  App».  1 

BOSHSLt  Iff  If  AI.T. 

POVnDS^Mkll. 

Weiiihl    KiMii»u  1 

Bushels 

ming  in 

lbs.  A- 

Grain 

cent. 

Swell 

Days 
on 

Oem 

of  Clesn 

rent  loss 
of 

BARLEY. 

pcrBusli 

MeuAur* 

ming  io 

really 

really 

Hoars  io 

P^ 

Iklaltin 

Malt /Mr 

FromlOO!   From 

From      From 

e]  in  lb.s 

«d  ont. 

Buab- 

Steeped. 

voirdii- 

Steeped 
ialU 

Steep. 

in 

€ent.m 

Floor, 

Bushels. 

Bushel. 

Weight 

Bushels 

iooibs. 

1  Boshel 

lib. 

2d  QmlUy, 

els. 

pois. 

Steep. 

CuQch. 

lbs. 

perceni. 

Graia. 

Gnmi. 

^^m 

Oram. 

English. 

% 

Norfolk 

50.57 

150 

2.56 

147.44 

58.00  7527.50 

115 

24 

29.6 

15 

161.00 

38.437 

18 

109.19 

2.119 

41.972 

0.8^ 

Norfolk 

51.00 

150 

3.50 

146.50 

70.87  17579.20 

88 

22.0 

1? 

152.13 

37.562 

24.6 

103.86 

2.007 

39.013 

0.784 

Suffolk 

48.845 

80 

3.12 

76.87 

85.00  3822.49 

87 

37.9 

37.9 

9 

82.77 

36.5 

21 

107.67 

2.165 

39.229 

O.790! 

Kent 

50.062 

80 

2.25      77.75 

62.87  3942.13 

84 

27.8 

33.2 

9 

84.87 

39.125 

16 

109.13 

2.165 

42.612 

cim 

Kent 
Average 
Scotch. 

49.94(5 

150 

4.43 

145.57 

112.37  7385.24 

89 

25S 

12 

153.00 

36.875  23.46 

• 

105.31 

2.072 

38.823 

0.765 

50.084 

92 

29.9 

29.6 

13 

37.699 

20.61 

107.03 

2.104 

40.343 

0.79t 

■ 

^ 

Berwick& 

' 

Hadding" 

50.5S 

126 

1J50 

124.50  44.00 

SS9SJ00 

97 

19.4 

le 

125.69 

38.501 

29.46 

100.95 

1.990 

SSJB65 

a765 

Hadding° 

52.26 

150 

1.25 

148.75  32.81 

7807.03 

118 

22 

25.8 

19 

153.50 

37.298 

27 

103.19 

1.960 

38.490 

avssi 

Perth 

48.19 

66 

1.90 

64.10  48.37 

3132.51 

64 

_ 

14.2 

10 

62.12 

39.531 

21.6 

96.91 

1.989 

98310 

0.7^ 

Fife 
Average 

• 

Big. 

48.51 

100 

1.45 

98.55 

36.12 

4834.25 

«* 

19.6 

11 

92^8 

40.039  23.24 

94.04 

1.917 

98.669 

a76: 

1 

49.87 

81.6 

22 

19.7 

14 

38.842  23.82 

98.77 

1.962 

98.589 

0.76S 

Kirkcud. 

46.87 

150 

4.56 

145.44 

112.16 

6109.10 

89 

15 

19.5 

15 

147.25 

36.400  26.5 

101.24 

2.128 

36.859 

aT+4 

Ayr 

47.94 

150 

2.84 

147.16 

77.00 

7113.62 

66i 

14.2 

16 

148.75 

37.832  20.89 

101.08 

2.091 

98.590 

0.7Si 

Angus 

47.03 

108 

3.12 

104.87 

85.87 

4993.50 

83 

21    . 

27.4 

8 

101.53 

37.547  24.70 

96.81 

2.093 

96.349 

a7fs 

AngUB 

47.39 

150 

4.34 

145.66 

119.72 

6989.46 

57 

21.6 

13 

197.73 

96.570  24.8 

94.55 

1.971 

96.069 

a75i 

Meams 
Average 

47.91 

126 

1.82 

124.18 

51.87 

5985.27 

57 

21.3 

13 

119.87 

37.55 

24.8 

96.52 

2.004 

96.298 

a75i 

47.42 

' 

# 

7a45 

18 

2018 

13 

97.579 

24.99 

98.06 

2.M5 

96.770 

a7« 

SdQwriily. 

4 

1 

EVGLIBB. 

Norfolk  * 

51.987 

150 

1.75 

146.25 

46.0 

7744.64 

91 

22 

28.2 

12 

157.75 

36.68 

29 

106.41 

2.0S7 

99.093 

a74: 

Norfolk 

51.625 

150 

2.47 

147.53 

60.5 

7663.70 

84 

27.1 

14 

153.14 

37.61 

24.8 

104.50 

1.998 

S8.774 

a:s 

Essex 

47.633    90 

3.59 

86.44 

107.2 

4179.72 

98 

30 

84.5 

13 

92.06 

35.12 

29 

106.55 

2.202 

37.423 

aT*^: 

Essex 

48.414  100 

3.87 

96.12 

119.6 

4721.77 

82 

22.4 

26.3 

10 

101.50 

96.86 

21 

105.89 

2.149 

98.923 

a:^ 

Essex 

48.000  100 

3.50 

96.50 

84.0 

4716.00 

•73 

28.0 

10 

98.56 

S5J66 

25.5 

102.13 

2.090 

36.417 

aTi>] 

Essex 
Average 
Scotch. 

46w410 

100 

6.25 

93*75 

4 

i59JQ 

4482.37 

45 

20.5 

11 

91.26 

98.67 

21 

97.66 

2i)96 

37.772 

a*:*' 

49.004 

78 

24.8 

27.4 

11 

96.76 

23 

109.84 

2.085 

38.057    a7^ 

^ 

Berwick 

48.854 

150 

2.22 

147.78 

64.0 

7263.63 

74» 

15.2 

14 

145.14 

97.91 

25.4 

98.21 

1.998 

36J656 

o.:*« 

Haddfng" 

48.969 

150 

2.90 

147.101  78.0 

7267.30 

97 

20 

19.7 

15 

149.48 

96.82 

24.9 

101.58 

2X>56 

37.389 

o-r 

LinHthg**^ 

46.940 

66 

2.78 

63.22  77.2 

3021.14 

47 

13.6 

10 

58.34 

40.16 

22.5 

92.28 

1.961 

974157 

ar. 

LinUthg^ 

46375 

66 

2.00 

64.001  57.5 

9003.25 

49 

2a7 

9 

59176 

9^09 

29.5 

9S.41 

1.990 

964»80 

a7^ 

Fife 

49.744 

66 

0.75 

65.25 

205 

9262.82 

56 

17.5 

11 

59i72 

40^81 

25.9 

91.52 

1.631 

97.353 

aTV 

Angus 
Average 
Bigi. 

46.965 

66 

2.50 

63.50 

61.7 

3037.82 

53 

20.8 

w 

10 

64.22 

36.41 

23.0 

101.1^ 

2.114 

36^17 

o.t:« 

47.974 

62 

17.9 

11 

38^3 

24.0 

96.35 

1.986 

36.877 

a7fi 

I^irkcud. 

44.722 

150 

6.09 

143.91 

295.6   16473.00 

65 

10.6 

14 

196.00 

35.09 

26.4 

94.5 

2.101 

9S.108 

^12 

Aberdeen 

44.086 

40 

2.25 

87.75 

66.0 

169.74 

77 

22 

23.1 

8 

$a62 

99.50 

22^ 

105.0 

2^384 

95.164 

a7i 

Average 

TMf.TfViP 

'  1 

' 

71 

1  16.8 

11 

94.26 

24.2 

99.7 

2.217 

34.136 

a:j 
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Brtwuis*  TliUB  nt  appears  that  the  process  of  malting  is 
^■^■V"^^  nothmg  else  than  caushig  the  barieycoms  to  germi- 
Nature  of  nate»  and  stopping  that  process  before  the  green 
ibe  ProcMB.  leaf  makes  i|s  appearance.  A  quantity  of  roots  are 
formed,  Vhich  are  afterwards  rubbed  off  and  sepa- 
rated, and  the  weight  of  which  amounts  to  about  4 
per  cent,  of  the  grain  malted.  The  kernel  of  the 
grain  undergoes  a  remarkable  diange  by  this  pro- 
cess. It  consists  almost  entirely  of  starch ;  but  it 
was  agglutinated  in  the  grain,  so  as  to  make  a  solid 
and  very  firm  mass ;  whereas,  in  the  malt,  it  is  quite 
loose  and  mealy.  Hence  it  would  appear  that  the 
glutinous  and  mucilaginous  matter  of  the  barley- 
corn is  chiefly  employed  in  forming  the  roots ;  and 
that  this  is  the  purpose  for  which  it  was  laid  up  in 
the  grain.  How  far  the  starch  is  altered  does  not 
appear.  It  is  probable  that  it  has  undergone  some 
cnange.  Malt  has  a  slightly  sweet  taste,  much  more 
agreeable  than  the  Caste  of  the  raw  grain,  without 
any  of  that  strong  and  cloying  sweetness  which  dis- 
tinguishes wort.  But  the  most  distinguishing  cha- 
racter of  the  starch  of  malt  is  the  ease  with  which  it 
dissolves  in  hot  water ;  though  cold  water  does  not 
act  upon  it  sensibly.  Whether  this  property  be  pe- 
culiar to  the  starch  of  barley  or  oe  induced  by 
the  malting,  we  cannot  say.  We  conceive  it  pro- 
bable that  barley  starch  is  more  easily  soluble  in 
water  than  wheaf  starch,  from  the  ease  with  which 
raw  grain  is  constantly  employed  by  distillers  to  form 
their  worts.  In  its  other  cnemical  characters,  the 
starch  of  barley  malt  agrees  with  that  of  wheat 
starch. 
Sdloblepart  We  would  err  very  much,  however,  were  we  to 
>f  Malt,  gappose  that  the  whole  kernel  or  stardiy  part  of  the 
malt  is  dissolved  by  the  hot  water  used  in  brewing. 
At  least  one  half  of  the  malt  still  remains  af^er  the 
brewing  is  over,  constituting  the  grains,  which  are 


and  the  soluble  part  of  the  malt  extracted  by  hot  Brewing, 
water,  the  residues  weighed :  ^  "" 


English  barley 
Scotch  barley 
Scotch  big 


54.8  lbs. 

56.9 

56S 


Hence  we  see  that,  in  all  these  cases,  the  bulk  of  the 
malt  was  very  nearly  the  same  as  the  previous  bulk 
of  the  barley  before  it  was  malted. 

In  another  set  of  experiments,  100  lbs.  of  malt 
left  the  following  residues : 


English  barley 
Scotch  barley 
Scotch  big 


54.0  lbs. 

56.1 

56.6 


100  lbs.  of  the  raw  grain  being  converted  into  nuilt,- 
and  the  soluble  part  of  the  malt  being  extracted  by 
hot  water,  the  residues  weighed : 


English  barley 
Scotch  barley    - 
Scotch  big 


54.65  lbs. 

56.09 

56.59 


Here  also  the  bulk  of  the  malt  differed  but 
from  Uiat  of  the  raw  grain.  The  first  of  these  sets 
of  experiments  was  made  with  grain  of  the  best 
quality,  the  second  with  gram  of  the  middling  quali- 
ty, and  the  third  with  grain  of  the  third  quality. 

It  is  probable  that  an  additioBal  portion  of  the 
kernel  would  be  dissolved  if  the  malt  were  ground 
finer  than  it  is  customary  to  do.  The  reason  for 
grinding  it  only  coarsely  is  to  render  it  less  apt  to 
set.  But  this*  object  might  be  accomplished  equalhr 
well  by  bruising  the  malt  between  rolleis,  whidb 
would  reduce  the  starchy  part  to  powder,  withotit 


known  to  constitute  a  most  nourishing  article  6f    destroying  the  husk.    This  method,  indeedi  is  prac* 


food  for  cattle,  and  therefore  to  contain  mudi  more 
than  the  husks  or  skin  of  the  malt  com.  One  hun- 
dred lbs.  of  malt,  firom  different  kinds  of  grain,  after 
being  exhausted  as  much  as  usual  of  Sie  soluble 
part  of  the  kernel  by  hot  water,  were  found  to  weigh 
as  follows  &— 


English  barley 
Scotch  barley 
Scotch  big 


50.63  lbs. 

50.78 

5S,69 


100  lbs.  of  raw  grain  beiuff  converted  into  malt,  and 
the  soluble  part  of  the  malt  extracted  by  hot  water, 
the  residue  weighed : 


English  barley 
Scotch  barley 
Scotch  big 


51.556  lbs. 

50.831 

53.500 


In  another  set  of  experiments,  100  lbs.  of  malt 
left  the  following  residues : 


English  barley 
Scotch  barley, 
Scotch  big, 


54.9  lbs. 

56.9 

5SS 


100  lbs.  of  the  raw  grain  being  converted  hito  malt, 


tised  by  many  brewersi  but  it  ought  to  be  followed 
by  all. 

CHAP.  IV. 

OF  BRBWIKO. 

Brewing  conrists  of  B:^  successive  processes, 
which  are  distinguished  by  the  following  nameS:  1. 
Masking^  2.  BoUh^  3.  CoeUng,  4.  Fermmi* 
ingj  5.  Cleansing*  We  shall  afterwwds  nve  a  4e* 
scription  and  view  of  the  utensils  employed  in  a 
large  London  porter  brewery,  where  they  have  been 
carried  to  the  greatest  perfection.  But  we  conorive 
it  better  to  give  a  description  of  the  processes  them- 
selves, in  the  first  place,  irithout  referring  them  to 
any  specific  form  of  vessds;  obs^irving  only,  that  the 
size  of  all  the  utensils  must  be  proportional  to  the 
quantity  of  beer  whidb  It  is  proposed  te  make  at 
once. 

1.  The  specific  gravity  of  malt  varies  a  good  deal,  foecifie 
according  to  the  way  in  which  it  is  dried  upon  the^^^<>f 
kiln.    But  its  mean  specific  gravity  may  be  stated  ^^^ 
at  1.201.     In  general  the  specific  gravity  of  big 
malt  is  rather  inferior  to  that  of  matt  from  barley.' 
Let  us  suppose,  for  the  sake  of  stating  the  compa- 
ratiye  quantities,  that  it  is  our  otigect  to  employ  in  « 
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Brewing,  single  brewing  50  buslieli  of  malt.  The  first  thing 
^"^"V^  to  be  done  is  to  grind  the  malt  in  a  mill,  and  the 
best  kind .  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers. 
MMhiog*  We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  containing  at  least  the  50  busheb  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  362  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  ofi^  when  suf- 
ficiently heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  of 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  the  brew-house.  It 
'  has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  cfipable  of  mashing  50  bushels  of  malt, 
must  be,  at  least,  one*third  larger  than  the  bulk  of 
the  malt,. or  it  must' be  capable  at  least  of  containing 
75  bushels. 

A  quantity  of  water  equals  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190*  or  180°  according  to  the  fhney  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  general,  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  afler.  It  is  then  mixed 
with  the  water  and  all  the  clots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
cause the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
diis  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Though  the  specific  gravity  of  a  malt  com  be 
greater  than  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  easy  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quantity 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  the  bottom,  these  indicate  the  proportion  of  un- 
malted  grain  which  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  must  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
is  a^ut  a  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot-wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt, 
stood  at  the  height  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels;  that  of  the  malt  be- 
fore grinding  47^  bushels.  We  see  from  this,  that 
*t|be  reid  space  occupied  in  the  mash-tun  by  the  47| 


bushek  of  malt,  was  only  seven  inches;  while  the   Bri 
51  bushels  of  water  occupied  the  space  of  22  inches. 
Therefore  about  two-thirds  of  the  bulk  of  the  un- 
grounded malt  consisted  of  interstices  filled  with 
air. 

The  temperature  of  the  water  is  considerablj 
lowered  when  it  is  mixed  with  the  malt,  but  we 
have  been  unable  to  determine  how  much,  from  the 
impossibility  of  thrusting  a  thermometer  down  to  the 
centre  of  the  mash-tun,  the  only  place  that  would 
give  a  correct  result.  But  we  may  state  a  few  out 
of  the  many  observations  which  we  have  made  on 
the  subject :  51  bushels  of  water  of  the  temperature 
192^  were  mixed  with  ^7\  bushels  of  maJt ;  after 
mixture,  the  temperature  at  the  surface  of  the  mash 
was  1^^  Two  hours  and  a  half  after,  when  the 
wort  began  to  run  ofi^,  its  temperature  was  156^,  and 
at  that  Ume  the  surface  of  the  mash  was  at  the  tem- 
perature of  136^,  If  we  suppose  in  this  case,  4liat 
the  whole  mash  lost  four  degrees  as  well  as  the  sur- 
face, and  take  the  mean  between  the  bottom  and 
top,  we  shall  have  the  mean  heat  of  the  whole  after 
the  mashiuff,  150®.  So  that  the  water  has  loet  32* 
of  heat,  while  the  malt  (its  temperature  before  mix- 
ture was  48°)  gained  102°. 

The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was  -  3965Ji5  lbs. 

That  of  the  malt  was  -  1788.80  lbs. 

Thb  would  make  the  specific  heat  of  the  mak 
0.69,  which  is  probably  considerably  above  the  truth. 
For,  according  to  the  experiments  of  Dr  Crawford, 
the  specific  iHNit  of  barley  is  only  0.421.  So  that 
our  supposition,  that  the  mean  temperature  after 
mashing  was  only  150°,  is  not  quite  accurate.  Were 
we  to  suppose  the  specific  heat  of  malt  to  be  0.42, 
which  cannot  be  very  far  from  the  truth,  in  that  case 
the  mi&an  temperature,  after  mashing,  would  be  169^, 
if  the  water  was  192°  and  the  malt  48°,  and  the 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  busheb  of 
malt  were  mashed,  the  heat  of  the  water  was  180^, 
that  of  the  malt  66^9  the  temperature,  on  adding  the 
malt  to  the  water  and  mixing  it  well,  was  at  the  sor- 
Tace  141°.  Four  hours  after,  when  the  wort  began 
to  be  drawn  off,  its  temperature  was  150°,  and  that 
of  the  surface  of  the  mixture  of  malt  and  water  in 

the  mash-tun,  was  188°. 

Ills, 
llie  bulk  of  water  was  66^  bushels,  its 

weight  -  -  -  5147 

The  weight  of  the  malt  was  -  *  2283.6 

Any  person  may  easily,  from  these  data,  calcu- 
late what  the  heat  of  the  mixture  after  mashing 
ought  to  be,  supposing  the  specific  heat  of  the  malt 
to  be  0.42.  *  The  common  formula  for  the  calcuU- 

tion,  is  S  =  -5-^^ i-f  in  which   S  denotes  the 

specific  heat  of  the  malt,  W  the  Weight  of  water 
used,  vo  its  temperature,  B  the  weight  of  malt  used, 
b  its  temperature,  and  m  (which  in  the  present  case 
is  the  quantity  sought)  the  temperature  after  mis- 
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Brewtmr.  ^  tiire.    We  do  not  think  it  worth  while  to  give  any 

~   '  more  examples  of  these  changes  of  'temperature, 

though  we  are  in  possessioa  of  abundance  of  them ; 

because  we  do  not  conceive  that  they  can  lead  to 

any  useful  results. 

After  the  mash  has  continued  for  about  three 
hours  (or  longer  or  shorter  according  to  circum- 
stances), a  stop-cocky  placed  below  the  false  bottom 
in  the  mash-tun,  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  of  underback*  At  the  same 
time  the  cover  is  tak^i  off  the  mash-tun,  and  quan- 
tities of  water  of  the  teo^rature  of  1 80®  are  occasion- 
ally sprinkled  over  it  from  the  boiler,' which  had 
been  again  filled  with  water  to  be  heated,  as  soon  a» 
the  water  for  mashing  was  drawn  off.  No  specific 
directions  can  be  given  respecting  tlie  quantity  of 
hot-water  added  Id  this  manner  by  sprinkling,  be- 
cause that  must  depend  upon  the  views  of  the- brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength, 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharoroeter,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60^)  sinks  to  1.04  or  1.05,  or  when  it  contains 
only  36^  or  46^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurious  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
email  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  23^  lbs.  per  barrel, 
or  even  till  it  indicated  only  17^  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  6o®  was  reduced  to  1.027 
or  1.020*  Indeed  the  strength  of  small -beer  is  often 
mudi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  is  the  residue  of  strong  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  will  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  smalUbeer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  the  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposea  of  the  mo- 
ment it  is  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequently  very  agreeable  to  the  pa- 
late. 

Neither  can  Any  general  rule  be  laid  down  for  the 
specific  gravity  or  strength  oi  the  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quantity  of  mashing  water  employed,  when  com- 
pcu^  with  the  quantity  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra^ 
vity  1.084, 1.0805,  1.0815,  1.0835,  I.O9I,  1.094;  or 
containing  respectively  7Hj  74^,  75^,  78,  85,  and 
87|  ibB,.per  barrel. 
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The  wort,  as^  it  first  flows  flhom  the  mash-tun,  fa  a  Brewmg:. 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar  ^^^^V^^ 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloud^,  as  sometimes  happens,  it  is  a  proof  that  the 
water  used  for  mashing  was  of  too  high  a  tempera- 
ture. We  hove  seen  the  wort  run  cloudy  from  the 
mash-tun,  when  the  temperature  of  the  water  had 
been  as  high  as  200°  or  191°,  bat  never  when  it  was 
no  higher  than  180°.  This  affords  an  additional 
reason  with  die  brewers  for  keeping  the  temperature 
of  the  ^raashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.  The  boiling  would  doubt- 
less render  even  turbid  wort  transparent,  *  and  would 
not  probably  increase  the  sediment  much.  At  the 
same  time,  it  must  be  acknowledged,  that  some  ob- 
scurity hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during-  - 
the  whole  process  of  boiling,  cooling,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  orjitted^ 
as  the  brewers  termed  it,  by  means  of  isinglass.  The 
substance  which  rendered  the  ale  in  this  case  turbid, 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance  ;  for  it  was  completely  pre- 
cipitated by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolv^d  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  ^ 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
the  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smell  befx>mes  sour,  and  somewhat 
similar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro* 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evaporated  Constitoeaii 
to  dryness,  it  leaves  behind  it  a  yellow-coloured  re-^'f  ^o^*** 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1.552.  This  does  not  differ 
much  from  the  specific  gravity  of  common  refined 
sugar,  if  we  take  a  mean*  of  the  experiments  of 
Fahrenheit  and  Hassenft^tz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  Hassenfratls 
found  it  1^4045,  the  mean  of  which  is  1.5055.  There 
can  be  no  doubt  that  this  residue  contains  n  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
boiling  it  in  a  very  dilute  acid.  But  it  is  mixed  like- 
wise with  a  considerable  portion  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  the  infusion  of  nbtgalls,  and  this  precipitate  is 
redissolved  by  a  moderate  increase  of  temperature, 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  combi- 
nation of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combination  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  formation  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes*    It  crystallizes  in  needles  grouped  together 
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Brewing,  single  brewing  50  buslieb  of  malt.  The  first  thing 
^^^V^^  to  be  done  is  to  grind  the  malt  in  a  mill,  and  the 
best  kind  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers. 
MMhtoffi  We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  contaimng  at  least  the  50  bushels  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  382  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  off,  when  suf- 
ficiently heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  oC 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  the  brew-house.  It 
'  has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  cfipable  of  mashing  50  bushels  of  malt, 
must  be,  at  least,  one-third  larger  than  the  bulk  of 
the  malt,,  or  it  must' be  capable  atlei^t  of  containing 
75  bushels, 

A  quantity  of  water  equal,  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190®  or  180^  according  to  the  &ncy  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  genera),  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  after.  It  is  then  mixed 
idth  the  water  and  all  the  clots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
cause the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
diis  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Thou^  the  specific  gravity  of  a  malt  com  be 
greater  than  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  easy  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quantity 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  the  bottom,  these  indicate  the  proportion  of  un- 
malted  grain  which  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  must  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
IS  about  a  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot- wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt, 
fltood  at  the  height  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels ;  that  of  the  malt  be- 
fore grinding  47^  budiels.  We  see  from  this,  that 
'the  real  space  occupied  in  the  mash-tun  by  the  47| 


bushels  of  malt,  was  only  seven  inches;  while  the  I 
51  bushels  of  water  occupied  the  space  of  22  ioches.^ 
Therefore  about  two-thirds  of  the  bulk  of  the  m- 
grounded  malt  consisted  of  interstices  filled  vitli 
air. 

The  temperature  of  the  water  is  conslderabij 
lowered  when  it  is  mixed  with  the  malt,  but  we 
have  been  unable  to  determine  how  much,  from  tk 
impossibility  of  thrusting  a  thermometer  down  to  the 
centre  of  the  mash- tun,  the  only  place  that  «ould 
give  a  correct  result.  But  we  may  state  a  fev  out 
of  the  many  observations  which  we  have  made  os 
the  subject :  51  bushels  of  water  of  the  temperature 
19^^  were  mixed  with  47^  bushels  of  malt;  after 
mixture,  the  temperature  at  the  surface  of  the  m^ 
was  140^.  Two  hours  and  a  half  after,  when  the 
wort  began  to  run  ofi;  its  temperature  was  156'\  a&d 
at  that  time  the  surface  of  the  mash  was  at  the  teiS' 
perature  of  IS6^.  If  wc  suppose  in  this  case,th:! 
the  whole  mash  lost  four  degrees  as  well  as  the  sur- 
face, and  take  the  mean  between  the  bottom  id^ 
top,  we  shall  have  the  mean  heat  of  the  whole  after 
the  mashing,  150^  So  that  the  water  has  lost;^^' 
of  heat,  while  the  malt  (its  temperature  before  mii- 
ture  was  48°)  gained  102^ 


The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was 
That  of  the  malt  was 


3965.25  U 

1 788.60  Ibi 


Thb  would  make  the  specific  heat  of  the  jd 
0.69,  which  is  probably  considerably  above  the  tnitii 
For,  according  to  the  experiments  of  Dr  CravtW, 
the  specific  heat  of  barley  is  only  0.421.  So  tb 
our  supposition,  that  the  mean  temperature  ^ 
mashing  was  only  150°,  is  not  quite  accurate.  ^^^ 
we  to  suppose  the  specific  heat  of  malt  to  be  0.4^ 
which  cannot  be  very  far  from  the  truth,  in  thatoit 
the  mean  temperature,  after  mashing,  woultl  be  l6?'t 
if  the  water  was  19S°  and  the  malt  48S  and  tbi 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  boshed  « 
malt  were  mashed,  the  heat  of  the  water  was  ISOi 
that  of  the  malt  56^ ^  the  temperature,  on  adding  tbe 
malt  to  the  water  and  mixing  it  well,  was  at  these- 
face  141^  Four  hours  af^er,  when  the  wort  bepaa 
to  be  drawn  off,  its  temperature  was  150Sand  ilai 
of  the  surface  of  the  mixture  of  malt  and  wateris 
the  mash-tun,  was  1S8°. 

l*he  bulk  of  water  was  66^^  bushels,  its 

weight  -  -  - 

The  weight  of  the  malt  was 

Any  person  may  easily,  from  these  data,  caicu- 
late  what  the  heat  of  the  mixture  aflcr  mM 
ought  to  be,  supposing  the  specific  heat  of  the  m 
to  be  0.42. '  The  common  formula  for  the  calcuU- 

^ion,  is  S  =  ^^^^'^  in  which  S  denotes  tbe 

specific  heat  of  the  malt,  W  the  Weight  of  «te: 
used,  w  its  temperature,  B  the  weight  of  malt  m, 
b  its  temperature,  and  m  (which  in  the  pr^tcw 
is  the  quantity  sought)  the  temperature  after  mfl- 
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rewinr.  tilre.  We  do  not  think  it  worth  while  to  give  any 
more  examples  of  these  changes  of  temperature^ 
though  we  are  in  possession  of  abundance  of  them ; 
because  we  do  not  conceive  that  they  can  lead  to 
any  useful  results. 

After  the  mash  has  continued  for  about  three 
hours  (or  longer  or  shorter  according  to  circum- 
stances), a  6top*cock,  placed  below  the  false  bottom 
in  the  mash-tuui  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  ef  underback.  At  the  same 
time  the  cover  is  taken  off  the  mash-tun,  and  quan- 
tities of  water  of  the  temperature  of  180®  are  occasion- 
ally sprinkled  over  it  from  the  boiler/  which  had 
been  again  filled  with  water  to  be  heated,  as  soon  as 
the  water  for  mashing  was  drawn  off.  No  specific 
directions  can  be  given  respecting  die  quantity  of 
hot-water  added  in  this  manner  by  sprinkling,  be- 
cause that  must  depend  upon  the  views  of  the  brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength, 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharometer,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60^)  sinks  to  1.04  or  1.05,  or  when  it  contains 
only  36^  or  46  j^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurions  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
small  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  23^  lbs.  per  barrel, 
or  even  till  it  indicated  only  .17|  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  60®  was  reduced  to  1.027 
or  l.OSO.  Indeed  the  strength  of  small-beer  is  often 
mudi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  is  the  residue  of  strong  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  will  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  small-beer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  the  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposed  of  the  mo- 
ment it  is  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequently  very  agreeable  to  the  pa- 
late. 

Neither  can  Mxxy  general  rule  be  laid  down  for  the 
specific  gravity  or  strength  of  the  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quantity  of  mashing  water  employed,  when  com- 
pared with  the  quantity  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra- 
vity 1.084, 1.0805,  1.0815,  1.0835,  I.O91, 1.094;  or 
containing  respectively  784,  74^,  75i,  78,  85,  and 
87i  lbs.  jMT  barreL 
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The  wort,  as  it  first  flows  A-om  the  mash-tun,  fa  a  Brewing:, 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar  ^^^*V^^ 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloud^,  as  sometimes  happens,  it  is  a  proof  that  the 
water  tised  for  mashing  was  of  too  high  a  tempera- 
ture. W-e  have  seen  the  wort  run  cloudy  from  the 
mash-tun,  when  Uie  temperature  of  the  water  had 
been  as  high  as  200®  or  191^  but  never  when  it  was 
no  higher  than  180®.  This  affords  an  additional 
reason  with  the  brewers  for  keeping  the  temperature 
of  the  ^raashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.  The  boiling  would  doubt- 
less render  even  turbid  wort  transparent,  and  would 
not  probably  increase  the  sediment  much.  At  the 
same  time,  it  must  be  acknowledged,  that  some  ob- 
scurity hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during-  > 
the  whole  process  of  boiling,  cooling,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  fxtjincd^ 
88  the  brewers  termed  it,  by  means  of  isinglass.  The 
substance  which  rendered  the  ale  in  this  case  turbid^ 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance ;  for  it  was  completely  pre- 
cipitated by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolvM  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  . 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
Uie  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smell  becomes  sour,  and  somewhat 
similar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro*- 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evaporated  ContitoenU 
to  dryness,  it  leaves  behind  it  a  yellow*coloured  re-  ^^  ^oft- 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1.552.  This  does  not  differ 
much  from  the  specific  gravi^  of  common  refined 
sugar,  if  we  take  a  mean,  of  the  experiments  of 
Fahrenheit  and  Hassenfiratz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  HassenfratSe 
found  it  U4045,  the  mean  of  which  Is  1 .5055.  There 
can  be  no  doubt  that  this  residue  contains  n  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
bailing  it  in  a  very  dilute  acid.  But  it  is  mixed  like- 
wise with  n  considerable  portion  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  the  infusion  of  ntitgalls,  and  tiiis  precipitate  is 
redissolved  by  a  moderate  increase  of  temperature^ 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  combi- 
nation of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combination  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  formation  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes*    It  crystallizes  in  needles  grouped  together 
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single  brewing  50  buskeb  of  malt.  The  first  thing 
to  be  done  is  to  grind  the  malt  in  a  mill,  and  the 
best  kind  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers. 

We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  containing  at  least  the  50  bushels  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  3S2  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  ofl^  when  suf- 
ficiently heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  of 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  the  brew-house.  It 
has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  capable  of  mashing  50  bushels  of  malt, 
must  be,  at  least,  one-third  larger  than  the  bulk  of 
the  malt,.or  it  must' be  capable  at  lei^t  of  containing 
75  bushels. 

A  quantity  of  water  equals  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190®  or  180°  according  to  the  fancy  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  general,  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  after.  It  is  then  mixed 
with  the  water  and  all  the  clots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
cause the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
this  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Thou^  the  specific  gravity  of  a  malt  com  be 
greater  Uian  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  eaey  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quanti^ 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  the  bottom,  these  indicate  the  proportion  of  un- 
malted  grain  whiqh  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  must  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
is  about  a  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot-wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt, 
fltood  at  the  height  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels;  that  of  the  malt  be- 
fore grinding  47^  bushds.  We  see  from  this,  that 
the  real  space  occupied  in  the  mash-tun  by  the  47^ 


busheb  of  malt,  was  only  seven  inches ;  while  the  BR«i 
51  bushels  of  water  occupied  the  space  of  22  inches.  ^^,^ 
Therefore  about  two-thirds  of  the  bulk  of  the  un- 
grounded malt  consisted  of  interstices  filled  with 
air. 

l*he  temperature  of  the  water  u  conslderabl)- 
lowered  when  it  is  mixed  with  the  malt,  but  ve 
have  been  unable  to  determine  how  much,  from  the 
impossibility  of  thrusting  a  thermometer  down  to  the 
centre  of  the  mash-tun,  the  only  place  that  would 
give  a  correct  result.  But  we  may  state  a  few  out 
of  the  many  observations  which  we  have  made  on 
the  subject :  51  bushels  of  water  of  the  temperature 
192^  were  mixed  with  47^  bushels  of  malt;  after 
mixture,  the  temperature  at  the  surface  of  the  mash 
was  140^.  Two  hours  and  a  half  after,  when  the 
wort  began  to  run  ofi;  its  temperature  was  156°,  and 
at  that  time  the  surface  of  the  mash  was  at  the  tem- 
perature of  136^.  If  we  suppose  in  this  case,tliat 
the  whole  mash  lost  four  degrees  as  well  as  the  sur* 
face,  and  take  the  mean  between  the  bottom  and 
top,  we  shall  have  the  mean  heat  of  the  whole  ai\er 
the  mashing,  150^  So  that  the  water  has  lost  ^2* 
of  heat,  while  the  malt  (its  temperature  before  mix- 
ture  was  48°)  gained  102^ 

The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was  -  $965.25  lbs. 

That  of  the  malt  was  -  1788.80  lbs. 

This  would  make  the  specific  heat  of  the  malt 
0.69,  which  is  probably  considerably  above  the  truth. 
For,  according  to  the  experinaents  of  Dr  Crawford, 
the  specific  heat  of  barley  is  only  0.421.  So  that 
our  sui^osition,  that  the  mean  temperature  after 
mashing  was  only  150°,  is  not  quite  accurate.  Were 
we  to  suppose  the  specific  heat  of  malt  to  be  0.42i 
which  cannot  be  very  far  from  the  truth,  in  that  case 
the  mean  temperature,  after  ma/shing,  would  be  169°, 
if  the  water  was  192^  and  the  malt  48S  and  the 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  bushels  01 
malt  were  mashed,  the  heat  of  the  water  was  180^ 
that  of  the  malt  56^^  the  temperature,  on  adding  the 
malt  to  the  water  and  mixing  it  well,  was  at  the  sur- 
face 141  ^  Four  hours  after,  when  the  wort  began 
to  be  drawn  off,  its  temperature  was  150^  and  that 
of  the  surface  of  the  mixture  of  malt  and  water  10 
the  mash-tun,  was  188^ 

lbs. 

l*he  bulk  of  water  was  66}^  bushels,  its 

weight  -  -      .         -  ^1*' 

The  weight  of  the  malt  was 


^  2283.6 


Any  person  may  easily,  from  these  data,  calcu- 
late what  the  heat  of  the  mixture  after  mashing 
ought  to  be,  supposing  the  specific  heat  of  the  malt 
to  be  0.42. '   The  common  formula  for  the  calcuU- 

tion,  is  S  =  ^^^3^»  '»  which  S  denotes  the 

specific  heat  of  the  malt,  W  the  weight  of  water 
used,  p)  its  temperature,  B  the  weight  of  malt  used, 
b  its  temperature,  and  m  (which  in  the  present  case 
is  the  quantity  sought)  the  temperature  after  mix- 
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Brewimr.  tilre.    We  do  not  thbk  it  worth  while  to  give  any 
~  '  more  examples  of  these  changes  of  temperature^ 
though  we  are  in  possessioa  of  abundance  of  them ; 
because  we  do  not  conceive  that  they  can  lead  to 
any  useful  results. 

After  the  mash  has  continued  for  about  three 
hours  (or  longer  or  shorter  according  to  circum- 
stances), a  Btop-cock,  placed  below  the  false  bottom 
in  the  mash-tun,  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  of  underbade.  At  the  same 
time  the  cover  is  taken  off  the  mash-tun,  and  quan- 
tities of  water  of  the  temperature  of  1 80®  are  occasion- 
ally sprinkled  over  it  from  the  boiler,' which  had 
been  again  filled  with  water  to  be  heated,  as  soon  a» 
the  water  for  mashing  was  drawn  off.  No  specific 
directions  can  be  given  respecting  the  quantity  of 
hot-water  added  in  this  manner  by  sprinkling,  be- 
cause that  must  depend  upon  the  views  of  the  brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength^ 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharoroeter,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60^)  sinks  to  1,04  or  1.05,  or  when  it  contains 
only  36^  or  46^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurious  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
small  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  2S^  lbs.  per  barrel, 
or  even  till  it  indicated  only  17|  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  60®  was  reduced  to  1.027 
or  1.0S0.  Indeed  the  strength  of  small-beer  is  often 
mudi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  is  the  residue  of  stroug  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  wUl  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  small-beer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  the  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposed  of  the  mo- 
ment it  is  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequently  very  agreeable  to  the  pa- 
late. 

Neither  can  eaxy  general  ri^le  be  laid  down  for  the 
specific  gravity  or  strength  oif  tlie  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quantity  of  mashing  water  employed,  when  com- 
pared with  the  quantity  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra^ 
yity  1.084, 1.0805,  1.0815,  1.0835,  I.O91, 1.094;  or 
containing  respectively  7a^,  74^1  75j,  78,  85,  and 
87|  lbs..pcr  barreL 

VOL.  II.  PART  II. 


The  wort,  as  it  first  flows  from  tbe  mash-tun,  fa  a  Brewmg:. 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar  ^^^^V^*^ 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloud^,  as  sometimes  happens,  it  is  a  proof  that  the 
water  tised  for  mashing  was  of  too  high  a  tempera- 
ture. We  have  seen  the  wort  run  cloudy  from  the 
mash-tun,  when  tlie  temperature  of  the  water  had 
been  as  high  as  200^  or  191^  but  never  when  it  was 
no  higher  than  180^  This  affords  an  additional 
reason  with  the  brewers  for  keeping  die  temperature 
of  the  -raashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.  The  boiling  would  doubt- 
less render  even  turbid  wort  transparent,  and  would 
not  probably  increase  the  sediment  much.  At  the 
same  time,  it  must  be  acknowledged,  that  some  ob- 
scurity hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during-  - 
the  whole  process  of  boiling,  cooling,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  <ycjmed^ 
as  the  brewers  termed  it,  by  means  of  isinglass.  The 
substance  which  rendered  the  ale  in  this  case  turbid^ 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance ;  for  it  was  completely  pre- 
cipitated by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolv^d  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  , 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
Uie  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smell  becomes  sour,  and  somewhat 
similar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro* 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evapdrated  ContitaenU 
to  dryness,  it  leaves  behind  it  a  yellow-coloured  re-  of  ^of^* 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1.552.  This  does  not  differ 
much  from  the  specific  gravity  of  common  refined 
sugar,  if  we  take  a  mean>  of  the  experiments  of 
Fahrenheit  and  Hassenfiratz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  Hassenfratz 
found  it  1,4045,  Uie  mean  of  which  is  1.5055.  There 
can  be  no  doubt  that  this  residue  contains  a  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
boiling  it  in  a  very  dilute  acid.  But  it  is  mixed  like- 
wise with  n  considerable  portion  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  Uie  infusion  of  nUtgalls,  and  this  precipitate  is 
redissolved  by  a  moderate  increase  of  temperature^ 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  combi- 
nation of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combination  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  ibrmation  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes*    It  crystallizes  in  needles  grouped  together 
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single  brewing  50  buBkeb  of  malt.  The  first  thing 
to  be  done  is  to  grind  the  malt  in  a  mill»  and  the 
best  kind .  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers. 

We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  containing  at  least  the  50  bushels  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  3S2  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  o%  when  suf- 
ficiently heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  of 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  the  brew-house.  It 
has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  capable  of  mashing  50  bushels  of  malt, 
must  be,  at  least,  one-third  larger  than  the  bulk  of 
the  malt,,  or  it  must' be  capable  atlei^t  of  containing 
75  bushels, 

A  quantity  of  water  equalj  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190^  or  180^  according  to  the  fhney  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  general,  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  after.  It  is  then  mixed 
with  the  water  and  all  the  dots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
cause the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
this  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Thou^  the  specific  gravity  of  a  malt  com  be 
greater  than  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  easy  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quanti^ 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  the  bottom,  these  indicate  the  proportion  of  un- 
malted  grain  whi<^  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  must  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
IS  about  a  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot-wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt, 
fltood  at  the  heiffht  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels;  that  of  the  malt  be- 
fore grinding  47^  bushds.  We  see  from  this,  that 
the  real  space  occupied  in  the  masb-tun  by  the  47| 


busheb  of  malt,  was  only  seven  inches ;  while  the  Bn 
51  bushels  of  water  occupied  the  space  of  22  inches.  ^^ 
Therefore  about  two-thirds  of  the  bulk  of  the  un- 
grounded malt  consisted  of  interstices  filled  with 
air. 

llie  temperature  of  the  water  u  considerablj 
lowered  when  it  is  mixed  with  the  malt,  but  we 
have  been  unable  to  determine  how  much,  from  the 
impossibility  of  thrusting  a  thermometer  down  to  the 
centre  of  the  mash-tun,  the  only  place  that  nould 
give  a  correct  result.  But  we  may  state  a  few  out 
of  the  many  observations  which  we  have  made  od 
the  subject :  51  bushels  of  water  of  the  temperature 
192^  were  mixed  with  47^  bushels  of  malt;  after 
mixture,  the  temperature  at  the  surface  of  the  mash 
was  140^.  Two  hours  and  a  half  afler,  when  the 
wort  began  to  run  ofi;  its  temperature  was  156",  and 
at  that  time  the  surface  of  the  mash  was  at  the  tem- 
perature of  136^.  If  wc  suppose  in  this  case,  that 
the  whole  mash  lost  four  degrees  as  well  as  the  sur- 
face, and  take  the  mean  between  the  bottom  and 
top,  we  shall  have  the  mean  heat  of  the  whole  after 
the  mashing,  150®.  So  that  the  water  has  lost  $r 
of  heat,  while  the  malt  (its  temperature  before  mbc- 
ture  was  48°)  gained  102^ 

The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was  -  3965.25  lbs. 

That  of  the  malt  was  -  1 ISSM  lbs. 

Thb  would  make  the  specific  heat  of  the  malt 
0.69,  which  is  probably  considerably  above  the  truth. 
For,  according  to  the  experiments  of  Dr  Crawford, 
the  specific  heat  of  barley  is  only  0.421.  So  that 
our  supposition,  that  the  mean  temperature  after 
mashing  was  only  150°,  is  not  quite  accurate,  )^'ere 
we  to  suppose  the  specific  heat  of  malt  to  be  0.42, 
which  cannot  be  very  far  from  the  truth,  in  that  case 
the  m0an  temperature,  after  mashing,  would  be  169^1 
if  the  water  was  192°  and  the  malt  48^  and  the 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  bushels  of 
malt  were  mashed,  the  heat  of  the  water  was  ]80^ 
that  of  the  malt  56°,  the  temperature,  on  adding  the 
malt  to  the  water  and  mixing  it  well,  was  at  the  sur- 
Tace  141?.  Four  hours  af^er,  when  the  wort  began 
to  be  drawn  off,  its  temperature  was  UQS  and  that 
of  the  surface  of  the  mixture  of  malt  and  water  ifl 

the  mash-tun,  was  188^ 

lbs. 

The  bulk  of  water  was  66^  bushels,  its 

weight  -  -      .         - 

The  weight  of  the  malt  was 


5147 
2283.6 


Any  person  may  easily,  from  these  data,  calcu- 
late what  the  heat  of  the  mixture  after  inashiog 
ought  to  be,  supposmg  the  specific  heat  of  the  malt 
to  be  0.42. '  The  common  formula  for  the  calcula- 
tion, is  S  =  Y^*^~r»  in  which  S  denotes  the 

specific  heat  of  the  malt,  W  the  weight  of  water 
used,  w  its  temperature,  B  the  weight  of  malt  used, 
b  its  temperature,  and  m  (which  in  the  present  case 
is  the  quantity  sought)  the  temperature  after  miv 
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Breiriiy*  tilrew    We  do  not  think  it  worth  while  to  give  any 
'  more  examples  of  these  changes  of  temperature, 
though  we  are  in  possessioa  of  abundance  of  diem ; 
because  we  do  not  conceive  that  they  can  lead  to 
any  useful  results. 

After  the  mash  has  continued  for  about  three 
hours  (or  longer  or  shorter  according  to  circum- 
stances), a  Btop-cock,  placed  below  the  false  bottom 
in  the  mash-tun,  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  of  underback.  At  the  same 
time  the  cover  is  taken  off  the  mash-tun,  and  quan« 
lilies  of  water  of  the  temperature  of  1 80®  are  occasion- 
ally sprinkled  over  it  from  the  boiler,' which  had 
been  again  filled  with  water  to  be  heated,  as  soon  as 
the  water  for  mashing  was  drawn  off.  No  specific 
directions  can  be  given  respecting  the  quantity  of 
hot-water  added  in  this  manner  by  sprinkling,  be- 
cause that  must  depend  upon  the  views  of  the-  brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength, 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharometer,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60^)  sinks  to  1.04  or  1.05,  or  when  it  contains 
only  86^  or  46^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurious  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
email  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  23|  lbs.  per  barrel, 
or  even  till  it  indicated  only  .17|  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  60^  was  reduced  to  1.027 
or  l.OSO.  Indeed  the  strength  of  small-beer  is  often 
madi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  la  the  residue  of  strong  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  will  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  small-beer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  die  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposed  of  the  mo- 
ment it  IB  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequendy  very  agreeable  to  the  pa- 
late. 

Neither  can  Mxxy  general  rule  be  laid  down  for  the 
specific  gravity  or  strength  oif  the  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quantity  of  mashing  water  employed,  when  com- 
pared with  the  quandty  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra- 
vity 1.084, 1.0805,  1.0815,  1.0835,  1.091>  1.094;  or 
containing  respectively  78^,  74^  75  J,  78,  85;  and 
87|  Ibs-pcr  barrel. 

VOL.  »I.  PART  II. 


The  wort,  as  it  first  flows  from  tbe  mash-tun,  is  a  Brewmg; 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar  ^^^^V^*^ 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloud^,  as  sometimes  happens,  it  is  a  proof  that  the 
water  tised  for  mashing  was  of  too  high  a  tempera- 
ture. We  have  seen  the  wort  run  cloudy  from  the 
masli-tun,  when  the  temperature  of  the  water  had 
been  as  high  as  200^  or  191°,  but  never  when  it  was 
no  higher  than  180®.  This  affords  an  additional 
reason  with  the  brewers  for  keeping  the  temperature 
of  the  >raashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.  The  boiling  would  doubt- 
less render  even  turbid  wort  transparent,  and  would 
not  probably  increase  the  sediment  much.  At  the 
same  time,  it  must  be  acknowledged,  that  some  ob- 
scurity hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during-  * 
the  whole  process  of  boiling,  cooline,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  orjined^ 
88  the  brewers  termed  it,  by  means  of  isinglass,  llie 
substance  which  rendered  the  ale  in  this  case  turbid, 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance ;  for  it  was  completely  pre-' 
cipitated  by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolv^d  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  . 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
die  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smell  becomes  sour,  and  somewhat 
similar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro*- 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evppdrated  ConstitaenU 
to  dryness,  it  leaves  behind  it  a  yellow-coloured  re-  of  Wort, 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1.552.  This  does  not  differ 
much  from  the  specific  gravi^  of  common  refined 
sugar,  if  we  take  a  mean^  of  the  experiments  of 
Fahrenheit  and  Hassenfratz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  Hassenfratz 
found  it  U4045,  the  mean  of  which  is  1.5055.  There 
can  be  no  doubt  that  this  residue  contains  a  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
boiling  it  in  a  very  dilute  acid.  But  it  is  mixed  like- 
wise with  n  considerable  pordon  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  the  infusion  of  nUtgalls,  and  this  precipitate  is 
redlssolved  by  a  moderate  increase  of  temperature, 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  qombi- 
nadon  of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combinadon  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  formadon  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes.    It  crystallizes  in  needles  grouped  legethet 
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Brewing,  single  brewiDg  50  busheb  of  malt.  The  first  thing 
to  be  done  is  to  grind  the  malt  in  a  mil),  and  the 
best  kind  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers* 

We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  containmg  at  least  the  50  bushels  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  382  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62  j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  o%  when  suf- 
ficiently heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  of 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  tlie  brew-house.  It 
has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  capable  of  mashing  50  bushels  of  malt, 
must  be,  at  least*  one-third  larger  than  the  bulk  of 
the  malt,  or  it  must*  be  capable  at  lei^t  of  containing 
75  bushels. 

A  quantity  of  water  equal,  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190^  or  180°  according  to  the  fancy  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  genera),  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  afler.  It  is  then  mixed 
with  the  water  and  all  the  clots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
oiuse  the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
this  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Though  the  specific  gravity  of  a  malt  corn  be 
greater  than  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  easy  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quantity 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  Uie  bottom,  these  indicate  the  proportion  of  un* 
malted  grain  whi<^  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  must  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
is  about  a  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot-wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt, 
fltood  at  the  height  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels;  that  of  the  malt  be- 
fore grinding  47^  bushds.  We  see  from  this,  that 
'tfte  real  space  occupied  in  the  mash-tun  by  the  47| 


bushels  of  malt,  was  only  seven  indies;  while  the  In^t 
51  bushels  of  water  occupied  the  space  of  22  inches.  ^.^ 
Therefore  about  two-thirds  of  the  bulk  of  the  un- 
grounded malt  consisted  of  interstices  filled  with 
air. 

The  temperature  of  the  water  u  considerably 
lowered  when  it  is  mixed  with  the  malt,  but  we 
have  been  unable  to  determine  how  much,  from  the 
impossibility  of  thrusting  a  thermometer  down  to  the 
centre  of  the  mash-tun,  the  only  place  that  would 
give  a  correct  result.  But  we  may  state  a  few  out 
of  the  many  observations  which  we  have  made  od 
the  subject :  51  bushels  of  water  of  the  temperature 
192^  were  mixed  with  47^  bushels  of  malt;  after 
mixture,  the  temperature  at  the  surface  of  the  mash 
was  140^.  Two  hours  and  a  half  after,  when  the 
wort  began  to  run  ofi^,  its  temperature  was  156^  and 
at  that  time  the  surface  of  the  mash  was  at  the  tem- 
perature of  1^6^.  If  wc  suppose  in  this  case,  that 
the  whole  mash  lost  four  degrees  as  well  as  the  sur- 
face, and  take  the  mean  between  the  bottom  and 
top,  we  shall  have  the  mean  heat  of  the  whole  after 
the  mashing,  150^  So  that  the  water  has  lost  ^2* 
of  heat,  while  the  malt  (its  temperature  before  mix* 
ture  was  48°)  gained  102^ 

The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was  -  3965.25  lbs. 

That  of  the  malt  was  -  1 788.80  lbs. 

This  would  make  the  specific  heat  of  the  malt 
0.69,  which  is  probably  considerably  above  the  truth. 
For,  according  to  the  experiments  of  Dr  Crawford, 
the  specific  heat  of  barley  is  only  0.421.  So  that 
our  supposition,  that  the  mean  temperature  after 
mashing  was  only  150°,  is  not  quite  accurate.  Were 
we  to  suppose  the  specific  he^at  of  malt  to  be  0.42i 
which  cannot  be  very  far  from  the  truth,  in  that  case 
the  mean  temperature,  after  mashing,  would  be  169^1 
if  the  water  was  192°  and  the  malt  48S  and  the 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  btishels  of 
malt  were  mashed,  the  heat  of  the  water  was  180^ 
that  of  the  malt  66^ f  the  temperature,  on  adding  the 
malt  to  the  water  and  mixing  it  well,  was  at  the  sur- 
face 141<^.  Four  hours  after,  when  the  wort  began 
to  be  drawn  off,  its  temperature  was  150°,  snd  that 
of  the  surface  of  the  mixture  of  malt  and  water  10 

the  mash-tun,  was  188^ 

lbs. 

l*he  bulk  of  water  was  66}  busliels,  its 

weight  .  -  - 

The  weight  of  the  malt  was 


5U7 
2283.6 


Any  person  may  easily,  from  these  data,  calcu- 
late what  the  heat  of  the  mixture  after  roashiog 
ought  to  be,  supposing  the  specific  heat  of  the  malt 
to  be  0.42. '  The  common  formula  for  the  calcuU- 

tion,  is  S  =  ^^^~7>  '«»  ^^^^^   ®  ^^^^^  ^^^ 

specific  heat  of  the  malt,  W  the  weight  of  water 
used,  w  its  temperature,  B  the  weight  of  malt  used, 
b  its  temperature,  and  m  (which  in  the  present  case 
is  the  quantity  sought)  the  temperature  after  rour 
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Brewi^*  ^  tilrew    We  do  not  thbk  It  worth  while  to  give  any 

~   'more  examples  of  these  changes  of  temperature, 

though  we  are  in  possessioa  of  abundance  of  diem ; 

because  we  do  not  conceive  that  they  can  lead  to 

any  useful  results. 

After  tlie  mash  has  continued  for  about  three 
hours  (or  longer  or  shorter  according  to  circum- 
stances), a  6top*cock,  placed  below  the  false  bottom 
in  the  mash-tuui  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  of  underback.  At  the  same 
time  the  cover  is  taken  off  the  mash-tun,  and  quan- 
tities of  water  of  the  temperature  of  180®  are  occasion- 
ally sprinkled  over  it  from  the  boiler,  which  had 
been  again  filled  with  water  to  be  heated,  as  soon  as 
the  water  for  mashing  was  drawn  off.  No  specific 
directions  can  be  given  respecting  tlie  quantity  of 
hot-water  added  in  this  manner  by  sprinkling,  be- 
cause tliat  must  depend  upon  the  views  of  the  brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength, 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharometer,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60^)  sinks  to  1,04  or  1.05,  or  when  it  contains 
only  86^  or  46^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurious  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
small  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  23^  lbs.  per  barrel, 
or  even  till  it  indicated  only  17|  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  60^  was  reduced  to  1.027 
or  l.OSO.  Indeed  the  strength  of  small-beer  is  often 
mudi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  la  the  residue  of  strong  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  will  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  small-beer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  the  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposed  of  the  mo- 
ment it  IS  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequently  very  agreeable  to  the  pa- 
late. 

Neither  can  jiny  general  rule  be  laid  down  for  the 
specific  gravity  or  strength  of  the  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quaniity  of  mashing  water  employed,  when  com- 
pared with  the  quantity  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra- 
vity 1.084, 1.0805,  1.0815,  1.0835,  I.O9I,  1.094;  or 
containing  respectively  7a|,  74^,  75^,  78,  85,  and 
871  ib8..pcr  barrel. 

VOL.  U.  PART  lu 


The  wort,  as  it  first  flows  from  the  mash-tun,  fa  a  Brewing:, 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar  ^^^^V^^ 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloudy,  as  sometimes  happens,  it  is  a  proof  that  the 
water  tised  for  mashing  was  of  too  high  a  tempera- 
ture. We  have  seen  the  wort  run  cloudy  from  the 
mash-tun,  when  tlie  temperature  of  the  water  had 
been  as  high  as  200®  or  191°,  but  never  when  it  was 
no  higher  than  180®.  This  affords  an  additional 
reason  with  the  brewers  for  keeping  the  temperature 
of  the  mashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.  The  boihng  would  doubt- 
less render  even  turbid  wort  transparent,  and  would 
not  probably  increase  the  sediment  much.  At  the 
same  time,  it  must  be  acknowledged,  that  some  ob- 
scurity hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during-  • 
the  whole  process  of  boiling,  cooline,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  xitjined^ 
as  the  brewers  termed  it,  by  means  of  isinglass.  The* 
substance  which  rendered  the  ale  in  this  case  turbid^ 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance ;  for  it  was  completely  pre- 
cipitated by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolv^d  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  . 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
Uie  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smeU  becomes  sour,  and  somewhat 
similar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro* 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evppdrated  ConstitaenU 
to  dryness,  it  leaves  behind  it  a  yellow-coloured  re-  of  Wort, 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1,552.  This  does  not  differ 
much  from  the  specific  gravi^  of  common  refined 
sugar,  if  we  take  a  mean-  of  the  experiments  of 
Fahrenheit  and  Hassenfhttz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  HassenfratSe 
found  it  1,4045,  tlie  mean  oi  which  is  1 .5055.  There 
can  be  no  doubt  that  this  residue  contains  a  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
boiling  it  in  a  very  dilute  acid.  But  it  is  mixed  like* 
wise  with  «  considerable  portion  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  the  infusion  of  nUtgalls,  and  this  precipitate  is 
redissolved  by  a  moderate  increase  of  temperature, 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  combi- 
nation of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combination  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  formation  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes*    It  crystallizes  in  needles  grouped  together 
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Brewing,  single  brewing  50  bushels  of  malt.  The  first  thing 
to  be  done  is  to  grind  the  malt  in  a  mill,  and  the 
best  kind .  of  mill  for  the  purpose,  is  that  in  which 
the  malt  is  made  to  pass  between  two  iron  rollers. 

We  must  be  provided  with  a  copper  boiler,  ca- 
pable of  containing  at  least  the  50  bushels  of  malt; 
or  its  solid  contents  must,  at  the  smallest,  amount 
to  3S2  ale  gallons,  which  are  rather  more  than 
107,521  cubic  inches  or  62j  cubic  feet.  This  cop- 
per boiler  must  be  placed  over  brick  work  upon  a 
furnace,  and  there  must  be  conveniences  for  filling 
it  with  water  and  for  letting  the  water  off,  when  suf* 
ficiently  heated,  into  the  mash-tun. 

The  mash-tun  is  a  wooden  vessel  composed  of 
staves  properly  fixed  by  means  of  iron  hoops,  and 
usually  placed  in  the  middle  of  the  brew-house.  It 
has  a  false  bottom  full  of  holes  at  some  little  height 
above  the  true  bottom.  Its  capacity  varies  accord- 
ing to  the  extent  of  the  brewery  establishment.  But 
a  masli-tun,  capable  of  mashing  50  bushels  of  malt, 
must  be,  at  least*  one-third  larger  than  the  bulk  of 
the  malt,,  or  it  must' be  capable  at  least  of  containing 
75  bushels. 

A  quantity  of  water  equals  at  least,  in  bulk  to 
that  of  the  malt,  is  to  be  put  into  the  boiler,  and 
heated  up  to  190®  or  180°  according  to  the  fancy  of 
the  brewer  and  the  quality  of  the  malt.  But  the 
best  brewers,  in  general,  employ  the  lowest  tempe- 
rature. This  water  is  then  to  be  let  into  the  mash- 
tun,  and  the  malt,  previously  ground,  is  to  be  let 
down  into  it  immediately  after.  It  is  then  mixed 
fi^ith  the  water  and  all  the  clots  carefully  broken, 
either  by  workmen,  who  use  for  the  purpose  very 
narrow  wooden  shovels,  or,  when  the  capacity  of  the 
mash-tun  is  very  great,  as  in  the  London  breweries, 
by  a  machine  which  is  driven  by  a  steam-engine. 
Great  care  must  be  taken  to  break  all  the  clots,  be- 
cause the  whole  of  the  malt  within  them  would 
otherwise  escape  the  action  of  the  water,  and  be  lost 
to  the  brewer.  When  the  water  and  malt  are  suffi- 
ciently mixed,  the  mash-tun  is  covered  and  left  in 
tfiis  state  about  three  hours.  But  the  time  varies 
according  to  circumstances. 

Though  the  specific  gravity  of  a  malt  com  be 
greater  Uian  that  of  water,  yet  if  it  be  thrown  into 
that  liquid  it  always  swims.  The  reason  is,  that  be- 
tween the  skin  and  the  kernel  there  is  lodged  a 
quantity  of  air,  which  it  is  not  easy  to  drive  away. 
Accordingly,  brewers  are  in  the  habit  of  judging  of 
the  goodness  of  malt  by  throwing  a  certain  quantity 
of  it  into  water,  and,  reckoning  Uie  grains  which  fall 
to  the  bottom,  these  indicate  the  proportion  of  un- 
malted  grain  which  the  malt  contains.  Of  course 
the  more  of  them  that  exist  in  any  given  quantity  of 
malt,  the  worse  roust  the  malt  be  considered.  But 
though  malt,  when  we  consider  only  single  corns, 
IS  alK>ut  SI  sixth  heavier  than  water,  yet  a  bushel 
of  malt  does  not  weigh  so  much  as  one-third  of  a 
bushel  of  water.  For,  on  one  occasion,  the  hot-wa- 
ter in  the  mash-tun,  before  the  addition  of  the  malt* 
fltood  at  the  height  of  22  inches.  On  adding  the 
malt,  it  rose  to  the  height  of  29  inches.  The  bulk 
of  the  water  was  51  bushels;  that  of  the  malt  be- 
fore grinding  47^  budids.  We  see  from  this,  that 
'tfte  real  space  occupied  in  the  mash-tun  by  the  47^ 


bushels  of  malt,  was  only  seven  indies ;  while  the  BrewU. 
51  bushels  of  water  occupied  the  space  of  S2  iacheB.^^^!^ 
Therefore  about  two-thirds  of  the  bulk  of  the  un- 
grounded malt  consisted  of  interstices  filled  with 
air. 

The  temperature  of  the  water  is  considerably 
lowered  when  it  is  mixed  with  the  malt,  but  ve 
have  been  unable  to  determuie  how  much,  from  the 
impassibility  of  thrusting  a  thermometer  down  to  the 
centre  of  die  mash-tun,  the  only  place  that  would 
give  a  correct  result.     But  we  may  state  a  few  out 
of  the  many  observations  which  we  have  made  on 
the  subject :  51  bushels  of  water  of  the  temperature 
19^^  were  mixed  with  47^-  bushels  of  malt;  after 
mixture,  the  temperature  at  the  surface  of  the  mash 
was  140^     Two  hours  and  a  half  af):er,  when  the 
wort  began  to  run  off,  its  temperature  was  156°,  and 
at  that  time  the  surface  of  the  mash  was  at  the  tem- 
perature of  136°.     If  wc  suppose  in  this  case,  tliat 
the  whole  mash  lost  four  degrees  as  well  as  the  sur- 
face, and  take  the  mean  between  the  bottom  and 
top,  we  shall  have  the  mean  heat  of  the  whole  after 
the  mashing,  150^.    So  that  the  water  has  lost  Si* 
of  heat,  while  the  malt  (its  temperature  before  mil" 
ture  was  48°)  gained  102°. 

The  weight  of  the  water,  reckoning 

it  at  51  bushels,  was  •  3965*25  lbs. 

That  of  the  malt  was  -  1788.80  lbs. 

This  would  make  the  specific  heat  of  the  malt 
0.69,  which  is  probably  considerably  above  the  truth. 
For,  according  to  the  experiments  of  Dr  Crawford, 
the  specific  heat  of  barley  is  only  0.421.  So  that 
our  supposition,  that  the  mean  temperature  after 
mashing  was  only  150°,  is  not  quite  accurate.  Were 
we  to  suppose  the  specific  heat  of  malt  to  be  0.42| 
which  cannot  be  very  far  from  the  truth,  in  that  case 
the  mean  temperature,  after  mashing,  would  be  l69S 
if  the  water  was  19S°  and  the  malt  48S  and  the 
weight  of  each  as  above  stated. 

In  another  experiment,  in  which  60  bushels  of 
malt  were  mashed,  the  heat  of  the  water  was  180^ 
that  of  the  malt  56^ ,  the  temperature,  on  adding  the 
malt  to  the  water  and  mixing  it  well,  was  at  the  sur- 
face 141?.  Four  hours  after,  when  the  wort  began 
to  be  drawn  off,  its  temperature  was  150°,  Jind  that 
of  the  surface  of  the  mixture  of  malt  and  water  in 

the  mash-tun,  was  188°. 

lbs. 

llie  bulk  of  water  was  66^  bushels,  its 

weight  -  -      .         -  51^1 

The  weight  of  the  malt  was  -  •  22H3.6 

Any  person  may  easily,  from  these  data,  calcu- 
late what  the  heat  of  the  mixture  after  mashing 
ought  to  be,  supposing  the  specific  heat  of  the  malt 
to  be  0.42. '  The  common  formula  for  the  calcuk- 

tion,  is  S  =  Y  ^  ^~^ ,  in  which   S  denotes  the 

specific  heat  of  the  malt,  W  the  weight  of  water 
used,  10  its  temperature,  B  the  weight  of  malt  used, 
b  its  temperature,  and  m  (which  in  the  present  case 
is  the  quantity  sought)  the  temperature  after  mix- 
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Brewidf.  tilre*    We  do  not  think  it  worth  while  to  give  any 
V^V^^more   examples  of  these  changes  of  temperature, 
though  we  are  in  possession  of  abundance  of  them ; 
because  we  do  not  conceive  that  they  can  lead  to 
any  useful  results. 
Wort  After  the  mash  has  continued  for  about  three 

hours  (or  longer  or  shorter  aocordii^  to  circum- 
stances), a  6top*cock,  placed  below  the  false  bottom 
in  the  mash-tun,  is  opened,  and  the  wort  allowed  to 
run  out  into  a  vessel  prepared  to  receive  it,  and 
known  by  the  name  of  underbackn  At  the  same 
time  the  cover  is  taken  off  the  mash-tun,  and  quan- 
tities of  water  of  the  temperature  of  1 80®  are  occasion- 
ally sprinkled  over  it  from  the  boiler,'  which  had 


The  wort,  a?  it  first  flows  A-om  tbe  mash-tun,  fa  a  Brewms:. 
transparent  liquid  of  a  fine  amber  colour,  a  peculiar 
smell,  and  a  rich,  luscious,  sweet  taste.  If  it  is 
cloudy,  as  sometimes  happens,  it  is  a  proof  that  the 
water  tised  for  mashing  was  of  too  h^  a  tempera- 
ture. We  have  seen  the  wort  run  cloudy  from  the 
mash-tun,  when  tlie  temperature  of  the  water  had 
been  as  high  as  200®  or  191°,  but  never  when  it  was 
no  higher  than  180®.  This  afibrds  an  additional 
reason  with  the  brewers  for  keeping  the  temperature 
of  the  *raashing-water  low.  But  we  have  some  doubts 
about  the  accuracy  of  the  reason.  For,  when  the 
wort  is  afterwards  boiled,  it  always  deposits  a  co- 
pious flocky  sediment.     The  boiling  would  doubt- 


been  again  filled  with  water  to  be  heated,  as  soon  as  less  render  even  turbid  wort  transparent,  and  would 
the  water  for  mashing  was  drawn  off.  No  specific  not  probably  increase  the  sediment  much.  At  the 
directions  can  be  given  respecting  die  quantity  of    same  time,  it  must  be  acknowledged,  that  some  ob 


hot-water  added  in  this  manner  by  sprinkling,  be- 
cause tliat  must  depend  upon  the  views  of  the  brew- 
er. If  he  wishes  to  have  ale  of  very  great  strength, 
he  will  of  course  add  less  water ;  if  the  ale  is  to  be 
weak  he  will  add  more.  The  best  way  is  to  deter- 
mine the  strength  of  the  liquor  as  it  flows  into  the 
underback  by  means  of  a  saccharoraeter,  or  by  tak- 
ing its  specific  gravity.  When  the  specific  gravity 
(at  60®)  sinks  to  1.04  or  1.05,  or  when  it  contains 
only  S6^  or  46^,  lbs.  per  barrel  of  solid  matter  in  so- 
lution, it  would  be  useless  or  injurious  to  draw  any 
more  off  for  making  strong  ale.  But  an  additional 
portion  may  still  be  drawn  off  and  converted  into 
amall  beer.  We  have  seen  the  brewers  in  Edin- 
burgh continue  to  draw  off  small  beer  from  the  mash- 
tun  till  the  liquid  indicated  only  28^  lbs.  per  barrel, 
or  even  till  it  indicated  only  VJ^  lbs.  per  barrel ;  that 
is,  till  its  specific  gravity  at  60®  was  reduced  to  1.027 
or  1.020.  Indeed  the  strength  of  small-beer  is  often 
mndi  weaker  than  this,  when  it  is  obtained  from 
malt  without  drawing  off  any  strong  ale  wort ;  but 
when  it  is  the  residue  of  strong  ale,  it  is  necessary  to 
make  it  stronger,  otherwise  its  quality  will  be  bad. 
About  a  dozen  of  years  ago,  it  was  customary  with 
some  of  the  small-beer  brewers  in  Edinburgh,  to 
make  the  small-beer  of  considerable  strength ;  and 
after  the  Excisemen  had  determined  its  quantity,  and 
the  duty  to  be  paid  on  it,  they  diluted  it  largely  with 
water,  just  when  they  were  sending  it  out  of  the 
house.  This  fraud  was.  easily  put  in  practice,  be- 
cause the  small-beer  is  usually  disposed  of  the  mo- 
ment it  is  mixed  with  the  yeast,  and  before  it  has 
undergone  any  fermentation  whatever.  It  ferments 
sufficiently  in  the  small  casks  in  which  it  is  sent  to 
the  consumers.  In  Edinburgh  it  is  customary  to 
bottle  this  small-beer,  which  makes  it  clear  and  very 
brisk,  and  consequently  very  agreeable  to  the  pa- 
late. 

Neither  can  jiny  general  rule  be  laid  down  for  the 
specific  gravity  or  strength  ci  the  wort,  when  it  be- 
gins to  flow  from  the  mash.  It  will  obviously  de- 
pend upon  the  goodness  of  the  malt,  and  upon  the 
quantity  of  mashing  water  employed,  when  com- 
pared with  the  quantity  of  malt.  We  have  seen  it 
begin  to  flow  from  the  mash-tun  of  the  specific  gra- 
vity 1.084, 1.0805, 1.0815,  1.0835,  I.09I,  1.094;  or 
containing  respectively  T&i^  l^y  7^1)  78»  85^  and 
87|  ybiB..per  barrel. 

VOL.  <i.  paut  lu 


scurity  hangs  upon  this  part  of  the  process  of  brew- 
ing. For  we  have  seen  wort  continue  opaque  during- 
the  whole  process  of  boiling,  cooline,  and  ferment- 
ing, and  requiring  ultimately  to  be  clarified  <xtjmed^ 
as  the  brewers  termed  it,  by  means  of  isinglass.  The 
substance  which  rendered  the  ale  in  this  case  turbid, 
seemed  to  be  a  variety  of  starch,  or  some 'particular 
form  of  that  substance ;  for  it  was  completely  pre- 
cipitated by  infusion  of  nutgalls,  and  the  precipitate 
was  redissolv^d  by  the  application  of  a  moderate 
heat. 

The  flowing  of  the  wort  from  the  mash-tun  takes'  , 

up  six  or  eight  hours.  As  it  advances,  the  colour 
diminishes,  the  smell  becomes  less  agreeable,  and 
the  taste  less  sweet.  At  last  the  colour  becomes  near- 
ly opal,  and  the  smell  becomes  sour,  and  somewhat 
aimilar  to  the  odour  given  out  by  an  infusion  of  meal 
and  water  left  till  it  has  become  sour.  Yet  it  pro* 
duces  no  change  on  vegetable  blue  colours. 

If  the  wort  which  first  comes  over  be  evfipOrated  ContitaenU 
to  dryness,  it  leaves  behind  it  a  yellow-coloured  re-  of  Wort, 
siduum,  which  has  a  sweet  taste,  dissolves  readily  in 
water,  absorbs  water  from  the  atmosphere,  and  be- 
comes clammy,  and  similar  in  appearance  to  treacle. 
Its  specific  gravity  is  1.552.  This  does  not  differ 
much  from  the  specific  gravity  of  common  refined 
sugar,  if  we  take  a  mean-  of  the  experiments  of 
Fahrenheit  and  Hassenfiratz.  Fahrenheit  found  the 
specific  gravity  of  sugar  1.6065,  while  HassenfratSe 
found  it  U4045,  the  mean  of  which  is  1.5055.  There 
can  be  no  doubt  that  this  residue  contains  n  good 
deal  of  sugar,  precisely  the  same  in  its  properties 
with  the  sugar  into  which  starch  is  converted  by 
bailing  it  in  a  very  dilute  acid.  But  it  is  mixed  like- 
wise with  n  considerable  portion  of  starch,  which  has 
become  soluble  in  water,  without  being  converted 
into  sugar.  For  wort  gives  a  copious  precipitate 
with  the  infusion  of  nntgalls,  and  Uiis  precipitate  is 
redissolved  by  a  moderate  increase  of  temperature, 
properties  which  characterize  starch. 

From  the  experiments  of  Saussure  it  would  ap- 
pear, that  starch  sugar  is  nothing  else  than  a  combi- 
nation of  starch  and  sugar.  Hence  it  is  probable, 
that,  during  the  mashing,  a  combination  takes  place 
between  the  starch  of  the  malt  and  the  water,  the 
result  of  which  is  the  formation  of  starch  sugar. 
This  sugar  agrees  in  its  properties  with  the  sugar  of 
grapes*    It  crystallizes  in  needles  grouped  together 

So 
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Brcwinir*  ia  the  form  of  (Nnall  Bpheridet  like 

It  does  not  go  so  fair  in  sweetening  a^  comnion  su- 
gar ;  and,  like  sugar  of  grapes,  it  ferments  without 
the  addition  of  yeast.  We  have  attempted  in  vain 
to  separate  the.  saccharine  part  of  the  residue  of  wort 
from  the  starch.  When  idcohol  is  poured  ovejr  it, 
DO  solution  tidies  place,  l^ut  sych  is  the  aflinity^  of  the 
residue  of  wort  for  water,  that  it  deprives  the  alcohpl 
of  a  portion  of  its  water,  just  a^  carboaate  of  potash 
or  Qiuriate  of  lime  does,  and  a  very  viscid. liquid, 
^ooflisting  of  the  residue  of  mall  dissolved  in  a  very 
small  quantity  of  water,  is  formed  at  the  bottom  of 
the  vessel. 

It  is  exceedingly  diflicult  to  evaporate  wort,  with- 
out partly  decomposio^  the  extractive  residue.  The 
best  way  is  to  put  it  upon  a  very  flat  diah,  and  to  apply 
^  heat  not  greater  than  1^0°.  We  have  charred  it 
completely  in  a -glass  vessel,  filled  with  alcohol,  with- 
out applying  heat  sufficient  to  make  the  alcohol 
l>oil.  Indeed,  we  never  succeeded  in  obtaining  the 
residue  of  wort,  without  its  colour  being  a  good 
deal  darker  than  that  of  the  wort  from-  which  it  was 
obtained. 

The  wort  which  runs  off  last  contains  very  little 
saccharine  matter ;  but  some  starch  and  mucilagi* 
nous  matter  may  still  be  detected  in  it.  The  flavour 
and  beauty  of  the  ale  is  increased,  if  we  take  only 
the  wort  that  runs  first  off,  and  throw  away  the  last 
drawn  worts,  or  employ  Uiem  only  in  the  manofac- 
iure  of  small  beer. 

2.  The  next  process  in  brewing  is  the  boiling  of 
the  wort.  The  wort  is  pumped  up  firom  the  under* 
back  into  the  copper  boiler,  where  it  is  boiled  for 
several  hours,  till  it  has  acquired  the  degree  of 
strength  which  is  wanted  by  the  brewer* 

It  may  be  proper  to.  give  some  examples  of  quan* 
titles  to  enable  the  reader  to  form  a  better  idea  of 
tl^  effj^ct  of  the  boilings 

From  60  bushels  of  malt  there  were  obtained 
8S.465  barrels  of  wort,  of  the  strength  of  64.37  lbs. 
per  barrel,  or  of  the  specific  gravity  1.0683.  It  was 
boiled  down  to  19.736  barrels  of  tlie  strength  of 
82.7  lbs.  per  barrel,  or  of  the  specific  gravity  1.089. 

From  60  buriiels  of  big  malt  there  were  obtain- 
ed £3.8198  barrels  of  the  specific  gravity  1.0648, 
or  of  58.75  lbs.  per  barrel  of  saccharine  matter. 
It  was  boiled  down  to  19-736  barrels  of  the  specific 
gravi^  1.078,  or  of  79j^  Ibs^per  barrel  of  saccharine 
matter. 

From  79  busheU  of  malt  15.1388  barreb  of  the 
specific  gravity  1.071 1  or  of  60.6  Vbi^per  barrel,  it 
was  boOed  down  to  13^  barrels  of  the  specific  gravity 
1.1055,  or  of  98f  lbs.  per  barrel  of  saccharine  mat- 
ter. 

From  50  bushels  of  malt  13.444  barrels  of  wort 
were  obtained  of  the  specific  gravity  1.068,  or  of 
63.125  lbs.  of  saccharine  matter  ;ier  barrel.  It  was 
boiled  down  to  1  l.OSS  barrels  of  the  specific  gravity 
iaoi5,  or  of  94^  lbs.  per  barrel. 

Various  contrivances  have  been  Allien  upon  to 
economize  the  boiling  process ;  but  these  will  come 
under  our  consideration  with  more  propriety  when 
we  give  an  account  of  the  utensils  in  a  London 
brewery. 

The  flocky  precqiitate  which  fiarma  ^ing  the 


boiUng  of  the  wort,  as  fiur  as  we  have  been  able  to  Bn^, 
determine  its  properties,  approaches  nearly  to  the 
natui^  of  gluten,  or  vegetable  albumen ;  for  these 
two  substances  d^er  very  Uttie.from  each  other* 

While  the  wort  is  in  the  boiler,  the  requisite  quan^  Hopi. 
tity  of  hops  are  added  to  flavour  the  ale,  and  render 
it  capable  of  being  kept  for  a  considerable  length  of 
time  wilbout  souring.  Hops,  as  is  well  known,  are 
the  seed-pods^  of  .the  Humulus  lupultu^  or  kop-plant, 
which  is  cultivated  in  considerable  quantities  m  the 
south  of  England,  especially  in  Rent  and  Hamp- 
shire. The  seed-pods  of  this  creeping  plant  are 
collected  when  ripe,  and  dried  upon  a  kiln.  They 
are  then  packed  up  in  bags,  and  sold  to  the  brewers. 
Hops  are  well  known  to  have  a  peculiar  bitter  taste, 
and  a  weak  aromatic  odour,  and  to  possesa  sedative 
qualities  to  a  considerable  extent.  A  pillow,  filled 
with  hops,  has  oflen  been  found  to  induce  sleep, 
when  every  thing  else  has  failed.  If  they  be  digest- 
ed for  some  days  in  alcohol,  that  liquid  acquires  a 
slight  greenish  colour,  a  peculiar  taste,  and  an  odour 
in  which  that  of  the  hop  can  be  distinctly  perceived. 
If  the  alcohol,  previously  freed  from  the  undissdved 
matter,  be  distilled  in  a  retort,  there  remains  behind 
a  solid  green-coloured  oil.  It  is  to  this  oil  that  hops 
owe  their  peculiar  smell.  Its  taste  is  peculiar,  sharp, 
and  scarcely  bitter,  but  putting  one  in  mind  of  the 
peculiar  flavour  of  good  ale.  This  oil  is  the  part  of 
the  hops  which  gives  ale  its  distinguishing  flavour. 
It  is  apt  to  be  dissipated  by  long  boiling.  Hence, 
when  hops  are  too  long  boiled  in  wort,  the  aromatic 
odour  and  peculiar  flavour  are  nearly  dissipated,  and 
a  hitter  taste  substituted  in  its.  pmce.  It  is  the 
CKunion  of  brewers,  that  the  intoxicating  qualities  of 
lue  are  to  be  partly  ascribed  to  the  oil  of  the  hop. 
Indeed,  it  has  been  pretty  common  to  ascribe  intoxi- 
cating qualities  to  bitter  tasted  substances  in  generaL 
Thus,  a  woman  of  the  name  of  Johnston,  who  kept  a 
public  house  a  little  to  the  south  side  of  the  Meadows, 
near  Edinburgh,  about  the  beginning  of  the  last  cen* 
tury,  was  fiimous  for  brewing  a  pleasant  and  very  in- 
toxicating ale ;  and  the  last  quality  was  universally  as . 
cribed  to  the  broom  tops,  which  she  employed  as  a 
bitter  instead  of  hops.  This  woman's  name  is  remem- 
bered, because  her  ale  and  her  house  are  celebrated 
in  the  poems  of  Allan  Ramsay.  But  this  opinion, 
though  very  general,  does  not  appear  to  be  founded 
upon  any  precise  experiments  or  observations.  We 
are  not  acquainted  with  any  volatile  oil  which  pro- 
duces intoxication ;  -though  some  of  them,  as  oil  ff 
turpentine,  act  with  great  energy  upon  die  stomach. 
No  infusion  of  any  bitter  whatever,  not  even  of  hops, 
is  known  to  produce  intoxication ;  nor  is  any  effect 
in  the  least  similar  to  intoxication  produced  when 
considerable  quantities  (2  oz.  for  example,  per  day) 
of  Peruvian  bark  are  swallowed  in  substance. 

Besides  the  volatile  oil,  hops  contain  likewise  a 
quantity  of  bitter  principle,  which  may  be  easily  ex- 
tracted from  them  by  water.  As  far  as  we  were 
aUe  to  determine  the  pointy  this  bitter  matter  posi- 
sessea  the  characters  of  the  bitter  principle  in  per- 
fection. No  reagent  that  we  tried  is  ciqp^ble  of 
thvoTOg  it  down  except  acetate  of  lead,  a  somewhat 
amfajguQiis  precipitant,  because  it  throws  down  the 
greater  number  of  vegetable  substances,  and  because 
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Bttmkag.  the  load  in  this  uit  U  partiaUy  thrown  da«m  by  car- 
'^^y^*^  bonic  add*  if  it  happens  to  be  present  in  the  sola* 
tion.  Nitrate  of  silver  is  likewise  a  precipitant; 
throwing  down  the  bitter  principle  of  heps  in  light 
yc^ow  locks.  But  this  precipitant  is  also  some- 
'  fHiat  ambiguoiis,  for  the  same  reason  that  renders 
acetate  of  lead  so.  The  bitter  prindnle  of  hops  is 
likewise  very  soluble,  both  in  water  and  alcohol. 

Hops  eommunicate  both  their  flavour  and  their 
bitter  taste  to  wort.  The  quantity  employed  varies 
very  much,  according  to  the  taste  of  the  persons 
who  are  to  drink  the  ale.  The  stronger  the  ale  is, 
the  greater  the  quantity  of  hope  is  which  it  can 
bear  without  injury.  In  general,  English  brewers 
employ  a  much  greater  auantity  of  hops  than  the 
Scotch  brewers.  To  ducidate  the  subject,  we  shall 
give  a  few  examples  of  the  quantity  of  hops  used  in 
making  Edmbur^  ale ;  which  is  known  to  be  mild, 
and,  m  general,  is  much  relished  by  most  of  diose 
who  are  in  the  habit  of  drinking  ale. 

Sixty  bushels  of  malt  yielded  11{  barrels  of  strong 
ale  wort  (measured  at  the  end  of  the  boiling),  and 
40  lbs.  of  hops  had  been  mixed  with  it  in  the  boiler. 
Forty-seven  and  a  quarter  bushels  of  malt  furnish- 
ed 10.85  barrels  of  wort,  measured  after  being  boil- 
ed  and  cooled,  and  56  lbs*  of  hops  had  been  mixed 
with  it  in  the  boiler. 

Sixty  bushels  of  malt  furnished  fifteen  barrels  of 
wort,  measured  after  boiling  and  cooling,  and  45  lbs. 
of  hops  had  been  mixed  with  it  in  the  boiler. 

Sixty  bushels  of  malt,  from  big,  fVirnished  14.7 
barrels  of  wort,  afler  being  boiled  and  cooled.  It 
was  mixed  with  40  lbs.  of  hops  in  the  boiler. 

In  another  brewing  in  which  72  bushels  of  malt, 
from  hie,  furnished  10j>  barrels  o£  wort,  66  lbs.  of 
hops  had  been  added  in  the  boiler. 

In  general,  when  the  ale  has  considerable  strength, 
the  Edinburgh  brewers  are  in  the  habit  of  adding 
one  pound  of  nops  for  every  bushel  of  malt  employed. 
Sometimes,  indeed,  when  they  wish  their  ale  to  be 
very  superior  in  flavour  and  quality,  they  employ  a 

greater  quanti^  of  hops  than  even  this.  Thus,  we 
ave  seen  100  lbs.  of  hops  boiled  in  the  strong  ale 
wort  extracted  from  72  bushek  of  malt.  When  the 
ale  is  but  weak,  and  consequently  cheap,  the  usual 
allowance  is  one  pound  of  hops  to  a  bushel  and  a 
half  of  the  malt. 
Cooling  tbe  s.  Afler  the  wort  has  been  boiled  down  to  the  re- 
Wort  quisite  strength,  which,  in  Edinburgh,  is  commonly 
between  the  specific  gravities  1.09  c^d  1.10,  it  is  let 
out  into  the  coolers^  The  coolers  are  floors  of  wood, 
surrounded  with  a  wooden  ledge,  and  water  tight, 
placed  in  the  most  airy  and  exposed  situation  in  the 
brewery.  They  are  of  such  a  size  as  to  hold  the 
whole  of  the  wort  at  a  depth  not  exceeding  three  or 
four  inches ;  so  that 
an  enormous  extent. 

the  wort,  as  rapidly  as  possible,  to  the  temperature 
of  the  atmosphere ;  because,  if  it  were  allowed  to  re- 
main long  hot  it  would  run  the  risk  of  becoming 
sour,  which  would  spoil  the  whole  process.  A 
great  deal  of  the  superiority  of  some  breweries  over 
others,  depends  upon  the  construction  of  the  coolersy 
or,  rather^  upon  their  being  as  well  adapted  as  pos- 
sible for  reducing  the  temperature  of  the  wort  speed- 


ily to  that  of  the  atmosphere.  A  ftree  current  of  ah* 
ought  to  pass  over  them,  and  great  cai«  should  be 
taken  to  keep  them  perfectly  clean. 

The  wort  is  either  pumped  out  of  the  boiler  mto 
the  coolers,  or  it  is  let  into  them  by  simply  opening  a 
stop-cock,  according  to  the  construction  of  the  brew- 
house.    It  soon  spreads  itself  over  all  the  surface  of 
the  coolers,  and  a  veiy  great  evaporation  is  the  con- 
sequence.     This  evaporation  ought  always  to  be 
taken  into  consideration  by  the  brewer ;  because  it 
both  materially  adds  to  the  strength  of  the  ale  and 
dinunishes  its  quantity.    The  amount  of  it  depends 
upon  the  temperature  of  the  air  compared  with  that 
of  the  atmosphere,  and  upon  the  skill  with  which  tbe 
coolers  have  been  constructed.     We  shall  give  a 
few  examples  of  the  quantity  of  evaporation  which 
took  place  during  the  cooling  of  worts,  in  coolers  by 
no  means  remarkable  for  the  goodness  of  their  con- 
struction. ' 


Qnsntityofj                  Qoanlitj 

Coolers  ID      """"^     Ale  Bar-  in  boon. 
AleBiiTrb.                       reb. 

160« 

560 

16.1858 

14.8611 

1.2777 

Hi 

1760 

51 

18.6666 

17.2222 

1. 44441     11^ 

2080 

60 

11.5555 

8.7  5 

2.8055 

9i 

8080 

52 

16.6388 

12.0882 

4.5556 

14 

2080 

50 

14.0555 

10.2222 

S.BB39 

9 

8080 

55 

14.7777 

10.5 

4.2777 

16 

210° 

52 

18.6944 

9-1888 

4.5556 

8 

208 

51. 

1S.8SSS 

g-soss 

4.0278 

8 

206 

52 

12.6888 

8.2777 

4.861 1 

6 

200 

52 

14.0555 

• 

9.4444 

4.61 1 1 

6^ 

200 

54 

18.6d44 

9.1888 

4^556 

6' 

200 

SS 

11.0888 

8.5000 

2.5888 

•7 

204 

66 

14.0555 

10.6111 

8.4444 

8 

Mean     1 

1 

14.1067 

8.5640| 

In  the  first  two  examples  in  the  above  Table,  the 
,  in  large  breweries,  they  are  of    auantity  of  wort  was  estimated  Just  when  it  was  let 
b.    The  object  is  to  cool  down     down  into  the  coolers ;  in  all  the  others  it  was  esti- 
mated in  the  boiler  before  it  was  pumped  out.    It 
appears  from  the  preceding  table,  that  raUier  more 
than  one-fourth  of  the  whole  wort  is  dissipated  by 
evaporation  during  the  cooling.    And,  if  we  had  es<^ 
cepted   from   the  general    consideration  the   two 
first  examples,  the  proportion  evaporated  would  have 
been  still  greater. 
When  the  wort  is  let  out  of  the  boiler  into  the 


476 


BREWING. 


UiwUii.  toAety  thd'  liapt  8tiH  remain,  and,  as  flidy  are  soaked 
^'^^s/"^  with  wort,  a  considerable  loss  would  be  sustained  if 
they  were  thrown  away.  Thus  we  found,  in  one  in* 
stance^  that  45  lbs.  of  hops  retained  half  a  barrel 
of  wort  after  they  were  drained  so  completely  that 
no  more  wort  would  drop  out.  In  another  case,  35 
lbs.  of  hops,  retained  in  the  same  way,  0.366.6  of  a 
barrel,  which  is  rather  more  than  one-third  of  a 
barrel.  To  recover  this  wort  it.  is  proper  to  subject 
the  hops  to  pressure.  We  do  not  know  whether  this 
is  attended  taby  the  great  brewers,  though  it  pro* 
bably  is.  By  several  of  the  Edinburgh  brewers  it  is 
too  much  neglected. 

In  cold  weatlier,  where  the  brewery  is  small, 
and  the  apartment  in  which  the  fermenting  ves* 
sels  are  placed,  cold,  it  is  proper  not  to  reduce 
the  temperature  of  the  wort  so  low  as  that  of  the 
atmosphere.  Frora  want  of  attention  to  this  cir- 
cumstance, we  have  seen  teort  refuse  to  ferment  for 
some  time,  and  the  brewer  under  the  necessity  of 
heating  it  artificially  before  fermentation  could  be 
brought  on.  In  such  cases,  the  wort  is  very  apt  to 
be  lost  altogether  by  contracting  acidity.  The  tem- 
perature, in  such  cases,  ought  not  to  be  reduced 
lower  than  56^.  But  when  the  apartment  in  which 
fermentation  is  carried  on  is  warm,  51°  or  52°  is  a 
very  good  temperature.  When  the  brewer  is  ob« 
liged  to  make  ale  in  warm  summer  weather,  it  is 
material  to  reduce  the  temperature  as-  low  as  pos- 
sible. In  such  cases,  great  advantage  would  attend 
cooling  the  wort  in  coolers  without  any  roof  or 
covering  whatever,  but  quite  open  to  the  sky ;  be- 
cause, in  clear  nights,  the  wort  might  be  cooled  in 
this  way,  eight  or  ten  degrees  lower  than  the  tem- 

?erature  of  the  atmosphere.  The  reason  is  obvious, 
t  is  owing  to  the  rays  of  heat,  which,  in  such  a 
case,  radiate  from  the  wort,  and  are  not  returned 
again  by  the  clear  sky.  Wort,  being  a  good  radia- 
tor of  heat,  would  be  particularly  benefited  by  this 
method  of  cooling.  We  have  no  doubt  that  it  might 
be  put  in  practice  with  advantage  in  hot  climates ; 
and  that,  by  means  of  it,  good  ale  or  porter  might 
be  manufactured  in  the  East  and  West  Indies.  Such 
a  manufacture,  if  successful,  would  be  particularly 
relished  in  India,  and  would,  we  doubt  not,  prove 
a  lucrative  article  of  manufacture  ta  an  enterprising 
man. 

As  there  is  a  duty  levied  on  ale  and  beer  accord- 
ing to  their  quantity.  Excisemen  are  ia  the  habit  of 
gauging  the  wort  while  in  the  boiler  and  when  on 
the  coolers.  Not  that  the  duty  is  levied  accord- 
ing to  the  quantities  there  found ;  but  to  serve  as  a 
check  upon  the  more  accurate  guages  taken  in  the 
fermenting  tuns.  For  a  certain  aUowance  being 
made  for  evaporation,  while  the  wort  is  in  the  cooler, 
which  tlie  excisemen,  from  long  observation,  are  en- 
abled to  do  with  some  accuracy,  they  have  it  in.  their 
power,  from  these  checks,  to  determine  whether  any 
of  the  wort  from  the  coolers  has  been  secreted  or 
carried  off  with  a  view  to  evade  the  excise  laws. 
Ff>rmenta>  4.  When  the  wort  is  sufficiently  cooled  down  by 
tion.  exposure  on  the  coolers,  it  is  let  down  into  the  fer- 

menting-tuns,  or,  as  the  brewers  call  them,  the  gyle- 
tuns,  in  order  to  be  fermented ;  by  which  process, 
it  is  conv^ted  from  the  luscious  sweet-tasted  liquor 


called  toortf  to  the  brisk  intoxicating  liquor  which  Brevnifp 
constitutes  ale*  The  gyle-tuns  are  cylindrical  wood-  ^^^^/^ 
en  vessels,  varying  in  size,  according  to  the  extent  of 
the  brewery.  In  the  London  breweries,  and  in  the 
distilleries,  they  are  of  prodigious  size ;  but  in  private 
houses  they  often  do  not  exceed  the  size  of  a  wine 
hogshead,  or  even  of  a  beer  barrel.  The  fermenta- 
tion is  perhaps  conducted  with  the  greatest  economy 
in  large  vessels;  but  good  ale  may  be  made  in  com- 
paratively small  quantities.  How  far  this  is  the  case 
with  porter,  it  is  more  difficult  to  say.  Good  porter 
has  scurcely  ever  been  made,  except  by  those  who 
manufacture  it  upon  a  large  scale. 

The  fermenting  tuns  are  not  to  be  filled  by  the  wort; 
because  a  considerable  increase  in  bulk  takes  place 
during  the  fermentation,  in  consequence  of  which 
the  liquor  would  run  over,  unless  allowance  were 
made  for  it. 

The  fermentation  of  ale  or  beer  is  never  carried  to 
any  great  length.  The  object  of  the  brewer  is,  to 
retain  die  flavour  and  good  qualities  of  the  ale  or.beer, 
not  to  develope  the  greatest  quantity  of  spirits, 
which  can  hardly  be  done  without  allowing  the  wort 
to  run  into  acidity.  The  violence  of  the  fermenta- 
tion depends  upon  the  quantity  of  yeast  added. 
Brewers,  accordingly,  mix  yeast  with  their  worts 
only  in  very  sparing  quantities ;  while  the  distiller 
adds  it  in  great  doses,  and  repeatedly. 

Yeast  is  a  frothy  substance  of  a  brownish.greyKaiarecf 
colour,  and  bitter  taste,  which  is  formed  on  the  sur^YeasU 
face  <^  ale  or  wine  while  fermenting.  If  it  be  put 
into  sacks  the  moisture  gradually  drops  out,  and  the 
yeast  remains  behind  in  a  solid  form.  It  has  very 
much  of  the  flavour  and  taste  of  cheese  when  in  this 
state ;  but  its  colour  is  still  darker.  This  dried  yeast 
promotes  or  excites  ^rmentation ;  but  it  does  not 
answer  quite  so  well  as  fresh  yeast.  At  one  period, 
some  of  the  Scotch  distillers  employed  considerable 
quantities  of  it ;  but  -all  of  them  with  whom  we  con- 
versed on  the  subject,  affirmed,  that  it  was  much  less 
profitable  than  even  the  bad  porter  yeast  which  they 
were  in  the  habit  of  bringing  down  from  London. 
From  the  resemblance  which  dried  yeast  has  to 
cheese,  one  would  be  disposed  to  infer  that  it  is  a 
species  or  variety  of  gluten.  But  if  we  attempt  to 
induce  fermentation  in  wort  by  adding  the  gluten  of 
wheat,  we  will  be  unsuccessful. 

When  yeast  is  kept  for  some  time  in  cylindrical 
glass  vessels,  a  white  substance,  not  unlike  curd, 
separates  and  swims  on  the  surface.  If  this  sub- 
stance be  removed  tlie  yeast  loses  the  property  of 
exciting  fermentation.  This  white  substance  pos- 
sesses many  of  the  properties  of  gluten,  though  it 
differs  from  it  in  others.  Its  colour  is  much  whiter, 
it  has  not  the  same  elasticity,  and  its  particles  do  not 
adhere  witii  the  same  force.  In  short,  it  agrees  much 
more  nearly,  in  its  properties,  with  the  curd  of  milk 
than  with  the  gluten  of  wheat.  We  are  disposed 
to  consider  this  substance  as  the  true  fermenting 
principle  in  yeast;  though  we  were  never  able  to 
pjocure  a  sufficient  quantity 'of  it  to  put  its  ferment- 
ing powers  to  the  test  of  experiment.  We  have 
sometimes  seen  a  similar  substance  separate  in  the 
fermenting  tuns  in  distilleries,  when  the  fermentation 
was  iiearly  at  an  end;  or,  rather,  when  such  »  quantity 
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Brewing,  of  spirit  had  been  generated  as  put  an  end  to  the 
ftrmenting  process  altogether.  But  we  could  never 
learn  that  the  distillers  bad  ibrmed  any  opinion  re- 
specting this  curdy  substance.  It  did  not  interfere 
with  the  Bttccesa  of  their  operations,  and^  on  that  ac- 
county  they  bestowed  little  attention  to  it.  We  at* 
tempted,  once  or  twice,  to  collect  such  a  quantity  of 
it  as  might  enable  us  to  try  its  powers  as  a  ferment, 
bat  we  did  not  succeed. 

The  only  tshemist  who  has  attempted  to  subject 
yeast  to  a  chemical  analysts  is  Westrumb.  But, 
though  this  philosopher  was  distinguished  for  his  ac- 
curacy, the  task  was  too  difficult  for  the  resources  of 
the  scteuce  of  the  time  (1795)  when  he  published 
his  Experiments.  From  1 5.^^50  parts  of  fre^  beer 
yeast  he  obtained  the  following  substances: 


Potash 

IS 

Carbon  ic  acid 

15 

Aeetio  acid         >   - 

10 

Malic  acid 

45 

Lime 

.        69 

Alcohol 

S40 

Extractive 

120 

Mucilage 

240 

Saccharine  matter 

315 

Gluten 

480 

Water 

1S595 

15142 

Loss 

218 

Total         15S60 

As  yeast  may  be  reduced  to  a  dried  state  with- 
out depriving  it  of  the  power  of  acting  as  a  fennent, 
it  IS  clear  that  the  carbonic  acid^  acetic  acid,  alcohol, 
and  water  are  not  essential  to  it.  We  rannot  sup- 
pose that  either  potash,  lime,  or  malic  acid,  is  essen- 
tial. The  saccharine  matter,  we  know,  is  capable  of 
fermenting  of  itself;  but  if  it  were  the  essential  in- 
gredient, it  would  be  quite  unnecessary  to  add  yeast 
to  wort  at  all,  as  we  know  that  the  wort  contains 
abundance  of  saccharine  matter  in  solution.  We 
know  likewise,  from  experiment,  that  neither  ex- 
tractive, mucilage  nor  gluten  possesses  the  property 
of  exciting  fermentation.  Thus  none  of  the  sub- 
stances found  by  Westrumb  in  yeast,  can  be  con- 
sidered as  the  true  fermenting  principle.  Dobereiner 
found  that,  when  yeast  is  steeped  in  alcohol,  it  loses 
the  property  of  acting  as  a  rerment.  This  may  be 
owing  to  the  alcohol  dissolving  and  carrying  off  tlie 
true  fermenting  principle.  But  we  are  rather  dis- 
posed to  ascribe  it  to  the  presence  of  a  portion  of 
alcohol  In  the  yeast.  We  know  that  a  certain  por- 
tion of  alcohol  destroys  fermentation.  Thus  we 
have  found  by  a  great  many  trials,  conducted  on  ra- 
ther a  large  scale,  that  the  stronger  a  wort  is  made, 
the  greater  is  the  quantity  of  unaltered  saccharine 
matter  which  remains  in  it  after  the  fermentation 


has  been  carried  to  the  greatest  possible  length.  Brewing. 
Hence  ^e  present  mode  of  levying  Uie  duties  on  ^ 
spirits  upon  the  wash  is  not  only  very  injurious  to 
the  goodness  of  the  spirits  manufactured ;  but  is  at- 
tended with  a  positive  and  very  heavy  loss  to  the 
community.  Distillers'  wash  may  be  fermented  a 
second  time,  and  would  in  this  way  yield  a  -consider- 
able additional  quantity  of  spirits.  We  have  fre- 
quently seen  it  made  into  good  small-beer.  The  pro- 
per mode  of  levying  the  duty  would  be  on  the  quan- 
tity of  saccharine  matter  in  the  wash.  This  might 
easily  be  determined  by  a  good  saccharometer,  A 
certain  part  of  the  duty  might  likewise  be  levied  up- 
on the  spirits  produced.  I'his  would  act  as  a  sort  of 
check  upon  the  first  estimate,  and  would  consider- 
ably diminish  the  risk  of  fraud.  Indeed,  the  mode 
of  determining  the  duty  by  the  quantity  of  saccha- 
rine matter,  would  not  be  more  liable  to  evasion 
than  the  present  mode.  It  could  be  evaded  in  no 
other  way  than  by  concealing  a  portion  of  the  wash, 
which  would  be  equally  efficacious  according  to  the 
present  mode. 

We  conceive,  therefore,  that  when  yeast  is  mixed 
with  alcohol,  it  may  retain  so  much  of  that  liquor  as 
to  prevent  it  from  acting  as  a  ferment.  When  we 
attempt  to  wash  away  the  alcohol,  we  may  destroy 
the  yeast  by  washing  away  that  portion  of  it  whicn 
really  acts  as  a  ferment,  which  is  probably  small  in 
quantity. 

It  seems  to  us  not  unUkely,  that  the  portion  of 
yeast  which  really  acts  as  a  ferment,  is  a  quantity 
of  saccharine  matter  which  it  contains,  that  has  be- 
gun to  undergo  the  decomposition  produced  by  fer- 
mentation, but  has  not  yet  completed  the  change* 
For  nothing  more  seems  to  be  necessary  than  to  be- 
gin the  fermentative  process  in  wort;  the  process 
then  goes  On  of  itself.  It  would  be  curious  to  know 
whether  a  high  temperature  (96^  or  100°)  might  be 
substituted  in  distilleries  for  the  great  quantities  of 
yeast  at  present  employed.  We  believe  that  the 
reason  why  such  great  quantities  of  yeast  are  neces- 
sary in  distilleries,  is  the  very  great  strengUi  of  the 
wash  employed ;  as  they  are  obliged  by  law  to  pro- 
duce a  quantity  of  proof  spirits  amountmg  nearly  to 
^h  of  the  whole  bulk  of  the  wash.  Nothing  can  be  * 
more  preposterous  than  such  a  method,  nor  more 
contrary  to  the  real  interest  of  the  community, 
which  obviously  nmst  be  to  produce  tlie  greatest 
quantity  of  good  spirits  from  a  given  quantity  of 
grain. 

The  quantity  of  yeast  mixed  with  the  wort  in  the 
fermentmg  tuns  by  brewers,  is  very  small,  amount- 
ing, at  an  average,  to  a  gallon  of  yeast  for  every 
three  barrels  of  wort.  The  following,  table  will  give 
the  reader  an  idea  of  the  quantities  of  yeast  really 
mixed  by  the  Edinburgh  brewers  with  their  strong 
ale  worts  in. different  brewings.  It  is  obvious^  how- 
ever, that  the  quantity  of  yeast  must  be  regulated  in 
some  measiure  by  its  goodness. 
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Quantity  of 

wort  io  W- 

relg. 

Specific 
gravity. 

I(m.  jxr  barrel 

of  nccbariii. 

nuMtr, 

Quautitv  ofl 

yeast  added 

ia  gallons. 

10.611 

1.106 

99 

3.5 

10.85 

1.104 

97i 

4  ' 

14.944 

1.096 

89i 

2.5 

14.8055 

1.093 

86f 

8.75 

14.6388 

1.09s 

86i 

2.83 

14.72S 

1.082 

7H 

2.83 

lO.SOl 

1.091 

86i 

1 

S[.75 

1.091 

S6\ 

1 

11.478 

1.098 

9li 

1 

9.25 

1.096 

89^7 

1 

The  four  hut  brewings,  in  which  the  quantity  of 
yeast  added  was  smaller  than  in  the  six  first,  took 
place  during  the  month  of  May,  when  the  heat  is 
apt  to  make  the  fermentation  rmi  to  excess.  The 
variation  in  the  quantity,  so  conspicuous  in  the  first 
six  brewings,  is  partly  to  be  ascribed  to  di&rences 
in  the  goodness  of  the  yeast;  but  chiefly  to  the. 
carelessness  and  want  of  method  which  dbtmguished 
the  brewer  in  question  beyond  any  one  we  ever  met. 
But  we  have  taken  his  quantities,  to  show  that  dif- 
ferences in  the  quantity  of  yeast  are  not  material ; 
for  all  the  preceding  brewings,  except  the  first,  fur* 
nidied  very  good  ale.  The  wort  10  the  first  brew« 
ing  had  been  cooled  too  much ;  the  consequence 
was,  that  it  fermented  veiy  badly,^  and  finally  ran 
into  acidity. 

Soon  aiter  the  yeast  has  been  mixed  with  the 
wort,  an  ititestine  motion  begins  to  appear  ui  the  li- 
quid ;  air  bubbles  separate  from  it,  and  a  fi^th  col- 
lects slowly  upon  the  surface.  This  froth  is  of  a  yel- 
lowish grey  colour.  At  first  it  has  the  appearance 
of  cream ;  but,  in  a  fisw  dajs,  it  collects  m  consi- 
derable quantities,  especially  if  die  weather  be  warm. 
At  the  same  time,  the  temperature  of  the  wort  in- 
creases, and  a  very  considerable  quantity  of  carbonic 
acid  gas  is  given  out  by  it.  The  increase  of  tempe- 
rature whi<£  takes  place  during  the  fermenting  of 
ale  may  be  stated,  at  an  average,  to  amount  to  12^ 
or  l5^  Sometimes  it  amounts  to  20^,  and  some- 
times does  not  exceed  5^.  But,  in  such  cases,  there 
is  generally  some  fault  in  the  skill  of  the  brewer. 
But  the  following  Table,  exhibiting  the  highest  temii' 
peratures  of  different  ales  during  their  fermentation, 
will  satisfy  the  reader  of  these  changes  of  tempera- 
ture better  than  any  general  explanation : 


Quantity 

of  Wort 

fermented 

in  two 

Ttam, 

InHar- 

relii 


10.83 


14.944 
in  I  tun. 


Date  at 
wliidiit 

let  into 
the  fer- 
menting 


March  10. 


March  17. 


14.8055  iMarch24. 


jMi 


14.6388 
in  1  tun. 


14.722 


17.43 
in  1  tun. 


ratnra 

attiiat 

time. 


50» 


55 


Tempe- 

tttnre 

wbmiat 

tlwiugk- 

^t  Point 
of  Per. 


tion. 


63' 


Date  at 

which  Uiii 

Tenpeta- 

tqietoek 

plaee. 


Stfciigth 
efWort 
wknalet 
mu»ib. 
nieiith)g 


•ddtdii 


TuM,btaittott. 
lbs  fer 

Kami 


March  17. 


61 


March21 


46 


March  29. 


March31. 


April  4. 


8.72 
in  1  tun. 


April  6. 


57 


56 


5\ 


50 


63 


70 


71 


April  2. 


April  2. 


April  3. 


64 


65 


April  10. 


April  13. 


We  shall  now  give  some  examples  of  the  change  of 
temperature  by  fermentation,  when  the  brewings  were 
conducted  m  summer,  and  of  course  assisted  by  the 
heatof  the  weather. 


Qoantity 

of  Wort 

fenttSBtedj 


Date  of 
letting  it 
into  tiie 


"^-'•^sr^ 


9.75 


1 1.4782 


9.25 


May  24. 


May  28. 


10.2777  June  4. 


16.5 


June  7* 


10.694 


May  31. 


10.2222  June  11. 


June  1 8. 


1S.5      tJune  21. 


rem- 
peia* 
tore 
at 
timt 
time. 


Tem- 
pera- 
ture 
wlienat 
high, 
est 


510 
49 


71 


46 


46 


72 


67 


44 


71 


55 


53 


82 


80 


53  I  67i  June  25. 


Date  of 
dUlo, 


Strength 

of  Wort  u 

Um-IMt. 

Barrel 


May  30. 


June  2. 


June  6. 


June  13. 


95.93 


91.56 


Yeail 

used 

in 

Qal. 

lonii 


8937 


June  15. 


Jime  15. 


June  24. 


105.82 


102.187 


110.0 


96.4 


61.25 


We  shall  likewise  give  the  result  of  two  brewings, 
with  taw  grain,  made  also  during  summer. 


Qauttityl  Dateof 

of  vHWt  I 


Permeat- 
ed io  Bar. 
relc 


10.5555 


14.3055 


etting  do. 
into  the 
Ferment 
ing  Tun. 


June  26 


July  6. 


Tem. 

peta- 

Itnreat 

that 

time. 


Tern, 
pera- 
tare 

when  at 
kiiglieat. 


48® 


58 


62» 


68< 


Date  of 
ditto. 


Strength 

of  Wort 

in  lbs. 

per  Bai^ 

reL 


July  1. 


56.25 


July  8.      72.5 


Yemtl 

med 

in 

Qal- 
lom. 
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We  flee»  horn  ihe  Mceding  tablet,  that,  the 
length  of  time  which  ebpteB  before  the  fermenta* 
lion  reaches  its  acme  (supposing  this  to  be  measured 
by  the  temperature)  vanes  verj  considerably.    The 
shortest  interval  in  the  table  is  three  days,  and  the 
longest  nine  days ;  the  average  of  the  whole  is  Very 
nearly  six  days,  which  is  exactly  the  mean  between 
the  longest  and  the  diortest  times.    If  the  reader 
will  glance  his  eye  over  the  tables,  he  will  pecceive 
that,  in  general,  the  higher  the  temperature  of  the 
wort  is  men  let  down  into  the  fermenting  tuns,  the 
more  rapidly  does  the  fermentation  come  on.    As 
the  worts  were  cooled  by  exposure  to  the  greatest 
cold  of  the  night,  and  as  the  coolers  were  screened 
from  the  effects  of  the  radiation  of  heat,  the  tempe- 
ratures given  in  the  third  column  of  the  precedmg 
tables  may  be  considered  as  measuring  very  nearly 
the  greatest  degree  of  cold  which  took  place  in 
Edinburgh  at  the  dates  contained  in  the  second 
column.    Hence  it  follows,  as  might  have  been  ex- 
pected, that  the  warmer  the  weather,  the  more  rapid 
IS  the  fermentation.    Hence  the  advantage  of  letting 
down  the  worts  rather  warm  in  cold  weather,  and 
cooling  them  down  as  much  as  possible  in  warm 
weather.    For  this  purpose,  we  cannot  too  much  re- 
commend coolers  which  can  occasionally  be  un- 
covered altogether,  and  exposed  to  the  unclouded 
sky.    A  rooff  perhaps,  might  be  contrived,  com- 
posed of  very  light  materials,  which  might  be  easily 
slid  off,  or  which  might  turn  upon  a  pnrot.  .  For  a 
roof  would  be  occasionally  necessary  to  screen  the 
worts  from  rain.    In  warm  weather,  brewine  should 
be  confined  to  clear  and  unclouded  dajrs,  when  the 
coolinff  process  omdd  be  carried  fiurthest  of  all.  We 
have  little  doubt  that  wort  might  easily  be  cooled 
down  to  the  freezing  point,  tf  requisite,  in  our 
warmest  summer  weather. 

Little  can  be  said  about  the  length  of  time  during 
w^ch  the  fermentation  of  ale  lasts ;  because  it  va- 
ries very  much  according  to  the  heat  of  the  weather, 
and  the  degree  to  which  the  wort  has  been  cooled 
down.  The  following  Table  will  give  some  idea  of 
the  length  of  time  which  elapsed  during  the  fermen- 
tations contained  in  the  preceding  tables ; 


Tribd  Tabls. 
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Bfcwinf. 


FiBST  Tablx 

« 

ist 

8  Days. 

2d 

ID 

3d      - 

10 

4th 

8 

5th      • 

9 

6th 

9 

7th      - 

10 

Skcond  Tabli 

E. 

1st       •        - 

6Dayfi 

fid 

8 

8d       • 

9 

4th 

15 

Sth      •        ' 

10 

6th 

7 

7th      •       • 

7 

8th 

7 

1st 
2d 


9  Days. 

5 


]'  The  theory  of  fermentation  has  occupied  die  at- Theory  of 
tention  of  chemists  ever  since  the  manufiictiire  of  ^||^<>n*o^* 
ale  began  to  be  attended  to  by  men  of  science;  but^^ 
it  is  only  of  late  that  much  light  has  been  thrown 
upon  the  subject.    Lavoisier  was  the  first  person  who 
attempted  to  give  any  thing  like  a  theory  of  this  in- 
tricate process.    He  attempted  to  determine  the 
composition  of  common  sugar,  a  substance  which     ' 
mav  be  fermented  just  as  well  as  the  soluble  part  of 
malt,  and  vhieh  yields  similar  products.    He  endea- 
voured, likewise,  to  determine  the  constituents  of 
alcohol,  the  substance  formed  by  fermentation.  With 
these  data,  and  with  a  knowledge  of  the  composition 
of  water  and  carbonic  acid,  he  formed  a  plausible 
theory,  which  was  valuable  as  a  first  approximationi  , 

though  there  can  be  little  doubt  that  it  was  erroneous 
in  every  particular.  Since  that  time,  several  expe- 
riments on  the  subject  have  been  made  by  Tbenard. 
Guy-Lussac  and  Tbenard,  and  Berzelius,  have  de- 
termined the  constituents  of  sugar  with  much  care ; 
and  Theodore  de  Saussure  has  made  very  eUbonXm, 
and,  we  believe  accurate,  experiments  on  the  corapo^ 
sition  of  alcohol.  These  &cts  will  enidile  us  to  foma 
a  conception  of  what  takes  place  during  feiinenta<» 
tion.  We  shall  first  state  the  general  theory,  as  ve» 
suiting  from  experiments  on  oemmoii  sugar,  and 
then  give  some  experiments,  which  we  ourselvea 
have  made  on  the  sarrharine  matter  of  malt. 

If  a  weak  solution  of  sugar  in  water  be  kept  in  n 
warm  place,  it  will  ferment  of  it^lf,  and  be  convert- 
ed into  a  spiritous  liquor.  This  we  have  tried  more 
than  once,  and  alilrays  successfully,  provided  the 
weather  was  warm.  A  solution  of  sugar  of  grapes 
in  water  ferments  still  more  speedilv.  This  is  said, 
likewise,  to  be  the  case' with  sugar  of  starch ;  and,  of 
course,  with  the  saccharine  matter  of  malt.  In  our 
general  view  of  fermentation,  then,  we  may  leave 
out  of  view  the  small  quantity  of  yeast ;  because  it  '''  > 
is  not  absolutely  necessary,  but  seems  merely  to 
render  the  effect  more  rapid,  and  consequently  pre- 
vent the  change  of  the  liquid  into  acidity,  which  al- 
most always  takes  place  when  the  fermentation  is 
slow. 

When  the  fermentation  is  complete,  the  sugar  dis- 
appears altogether,  and  two  new  substances  are 
found  in  its  place.  These  are,  carbonic  acid  and 
alcohol.  All  that  happens,  then,  is  the  resolution  of 
sugar  into  the  two  new  substances,  carbonic  acid 
and  alcohol.  It  is  requisite  to  know  how  much  of 
each  of  these  substances  is  formed  from  a  given 
weight  of' sugar. 

According  to  Lavoisier's  experiments,  100  parts 
of  stigar  yielded,  when  fermented, 


Alcohol, 
Carbonic  acid, 


57*70 
35.84 


He  does  not  give  us  the  specific  gravity  of  his  alco- 
hol, but  it  could  scarcely  be  less  than  0.825 ;  for 
when  his  experiments  were  made,  alcohol  of  greater 
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Brewing.  Strength  was  scarcely  known.  •  Now,  such  alcohol 
contains  at  least  1 1  per  cent,  of  water ;  for  that  quan- 
tity has  been  actually  extracted  from  it*  From  Saus- 
sure's  experiments,  it  is  probable  that  the  real  quan- 
tity of  water  contained  in  alcohol  of  the  specific  gra- 
vity 0.825,  is  .18.387  per  cent,  or  almost  a  fifth.  On 
this  supposition  sugar,  i^cording  to  LaYoisier's  ex- 
perimentSi  yields 


Alcohol, 
Carbonic  acid, 


ir  per  cent. 


Alcohol, 
Carbonic  acid, 


4r.l 
35.34 

82.4« 

57.1 
42.9 


lOOiO 


Thenard  mixed  6o  parU  of  yeast  with  300  of  su- 
gar, and  fermented  the  mixture  at  the  temperature 
of  59^.  He  informs  us,  that,  in  four  or  five  days,  all 
the  saccharine  matter  had  disappeared.  The  quantity 
of  carbonic  acid  evolved  amounted  by  weight  to  94.6 
parts.  It  was  perfectly  pure,  being  completdy  absorb- 
ed by  water.  The  fermented  liquid  being  distilled, 
yielded  171.5  parts  of  alcohol^  of  the  specific  gravity 
0.822.  When  the  residue  of  ^e  distillation  was  eva- 
porated, 12  parts  of  a  nauseous  acid  substance  re-, 
mained,  vand  40  parts  of  the  yeast  still  continued. un- 
altered in  appearance,  though  Thenard  assures  us 
that  it  had  lost  the  whole  of  its  azote.  Thus  »the 
products  of  the  fermentations  were 


Alcohol  of  0.822, 
Carbonic  acid, 
Nauseous  residue, 
Sesidual  yea^, 


X.OSS, 


Total, 


171.5 
94.6 
12.0 
40.0 

318.1 
.414) 

.  360.0 


But  as  the  oausoous  residue  and  residue  yea&t, 
nearly  make  up  the  jquantity  of  yeast  employed,  let 
us  consider  only  the  products  of  decomposed  sugar, 
supposing  the  loss  to  be  proportionally  divided  be- 
tween the.  carbonic  acid  and  alcohol.  .Now,  alcohol 
of  the  specific .  gravity  0.822,  contains  one-tenth  of 
its  weight  of  water,  which  can  be  separated  from  it ; 
and  if  we  suppose.  With .  Saussure,  that  absolute  al- 
cohol contains  8.3  per  cent,  of  water,  then  the  pro- 
ducts of  sugar  decomposed  by  fermentation,  accord- 
ing to  Saussure's  experiments,  are  as  follows : 


.  Alcohol, 
^Carbpnic  acid, 


47.70 
35.34 


83.04 

er,  in  100  parts. 

Alc6ho], 

57.44 

(Carbonic  acid, 

42.56 

100.00 


This  result  approaches  so  nearly  that  of  Lavoisier, 
that  there  is  reason  to  suspect  that  the  coincidence 
is  more  than  accidental. 

According  to  the  experiments  of  Thenard  and 
Quy-Lfussac,  sugar  is  composed  of 

Carbon,  ...  42.47 

Oxygen  and  hjdrogen  in  the  same  pro- 
portion as  in  water,  -  -  57.5^ 


100.00 


According  to  one  analysis  of  Berzelius,  it  is  corn* 
posed  of 

Hydrogen,        .  -        6.802 
Carbon,  -  44.115 

Oxygen,         -  49*083 


and  according  to  another,  oT 

Hydrogen, 

Carbon, 

Oxygen, 


.100.000 

6.691 
42.704 
5a405 

100.000 


Alcdhol,  according  to  the  analysis  of  Saussnre,  is 
composed  of 


Hydrogen, 

Carbon, 

Oxygen, 


13*70  or  3  atoms. 
51.98  or  2 
34.32  or  1 


NlOO.00 


And  carbonic  acid  is  rooiposed  of 


Carbon, 
Oxygen, 


27«3  or  1  atoou 
,  72,7  or  2 


Hence  it  is  obvious  that  sugar  can  be  resolved  in- 
to alcohol  and  carbonic  acid  only,  on  the  supposi- 
.iion  that  it.  contains  3  atoms  of  oxygen, 

3  atoms  of  carbon, 
3  atoms  of  hydrogen, 

proportions  which  do4iot  accord  witli  any  of  fhe 
analyses  stated  above.  Supposing  its  composition  to 
be  so,  the  weight  of  each  of  the  constituents  per 
cent,  is  as  follows: 


Hydrogen, 

Carbon, 

Oxygen, 


6.66 

40.03 

.53.31 

100.00 


On  this.supposition,  an  integrant  particle  of  su- 
gar contaitis  nine  atoms,  namely,  three  of  oxygen^ 
three  of  carbon,  and  three  of  hydrogen ;  which  are 
capable  of  arranging  themselves  differently,  so  as  to 
form  an  integrant  particle  of  alcohol  (containing  six 
atoms),  and  an  integrant  particle  of  carbonic  acid 
(containing  three  atoms).         ^ 

An  integrant  particle  of  sugar  n  composed 


BREWING. 


Drewiag. 


^Atmt.  SAUmu.  SAi0m$. 


A  particle  of  idcohol  of  ^         1 
A  piBTtide  of  carbonic  acid  of  2 


2 
1 


3 
0 


The  weigkt  of  a  pfurtide  of  alcohol,         -        S.877 
The  weight  of  a  partiole  of  carbonic  acid,        8«751 

According  to  these  niimben»  100  parti  of  sugar 
ouirbt  by  fermentation  to  be  decomposed  into 


Alcohol* 
Carbonic  acid| 


S0.76 
49*24 

mmmmmmmmmm 

lOOwOO 


or  it  ouLght  to  form  very  newrly  equal  weights  of 
each  of  these  constituents,    . 

This  explanation  of  fermentation,  thoQ^  in  some 
poinU  f^ypothetiod,  must  be  admitted  to  i^roach 
pretty  near  the  ezperimenta  made  upon  the  subject 
These  experiments  are  attended  witti  bo  much  diffi- 
cuity,  that  rigid  accuracy  cannot  be  expected*  In 
all  likelihood,  we  can  never  arrive  at  the  truth  by 
any  other  method  than  tiuit  which  we  have  followed* 
upon  this  occasion.  Nor  will  this  metfiod  be  any 
longer  doubtful,  as  soon  as  it  is  ascertained  witlf  pre- 
cision, that  sugar  can  be  resolved  into  alcohol  and 
carbonic  acid,  and  as  soon  as  we  know  the  propor- 
tions of  the  two  substances  evolved.  We*  conceive 
that  both  Lavoisier  and  Tbenard  have  stated  the 
quantity  of  carbonic  acid  too  low,  from  not  being 
aware  that  the  whole  of  tlie  sugar  is  never  decom- 
posed 1>y  ftnneDtation*  This  we  conclude  from 
some  experiments  of  our  own,  made  on  a  large  scale, 
of  which  we'shaB  now  proceed  to  give  an  account. 

Nine  diffdrent  brewings  of  pure  malt  were  made. 
The  worts  were  weak,  and  they  were  fermented  as 
strongly  as  possible  by  means  or  large  quantities  of 
yeast,  added  at  intervals,  as  ia  practised  by  the  dtstU- 
Ws.  The  following  table  exhibits  the  ^ecific  "gra- 
vity of  these  worts  before  and  after  the  fermentation 
was  over: 

Spedfle  grmrityiof 


Specific-  gravity 

ditto  tUcrfot 

^  tlie  wort. 

tatioik 

1.040      .    • 

• 

1.0014 

1.056 

. 

1.0016 

l;050 

1.000 

1.04,9St 

Looiie 

1,0465 

• 
1 

14)045 

1.045 

•  .        < 

1.0047 

1.0465 

14)007 

.  1.051 

—          .* 

1.0007 

1J0524 

1.0004 

From  this  table  we  see,^  that  only  one  of  the  worts 
was  reduced  by  fermentation  so  low  as  the  specific 
gravity  of  pure  watei^  As  a  good  deal  of  alcohol 
was  evolved  in  each  by  the  fermentation,  it  is  obvi- 
ous that  they  must  have  all  contained  a  certain  por- 
tion of  saccharine  matter  undecomposed,  notwitl|- 
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standing  the  violence  of  the  fennentatjep,  which  ele-  Brcwiiy. 
vated  the  temperature  of  the  worts  more  than  50  de- ' 
grees.  •  On  evaporating  a  portion  of  the  worte  of 
e^h  of  these  brewings,  we  obtained  a  quantity  of 
undecotppesed  saccharine  matter,  which  amounted^ 
i|t  an  average,  to  one-fifth  of  the  quantity  origi- 
nally present^  At  first  they,  contained,  at  an  ave* 
rage,  45  lbs. /Mr  barrel  of  saccharine  matter.  The 
ipetU  ^ashf  after  distillation,  contained  still  Qjbs. 
per  barrel*  This  liquor  was  capable,  of  being  fer- 
mented a  second  timei  and  yieldmg  more  spirits.. 

Now,  as  these  worts  were  very  weaki  and  as  they 
were  fermented  in  very  advantageoua  circumstances^ 
and  in  much  greater  quantities  than  either  Lavoiser 
4>r  Thenard  could  have  einployed  in  their  experi-. 
ments,  we  do  not  conceive  that  more  than  four-fifths 
of  the  sugar  which  they  employed  in  their  experi- 
ments could  have  been  decomposed.  Now,  if  to 
tiie  carbonic  acid  fictually  develf^^  b  their  Uiab 
we  add  a  fifth  part,  the  nuQiber  will  approach  very 
nearly,  to  tlie  *one  virbicb  we  hove  deduced  from  the 
supposition  that  sugar  is  decomposed  by  fennenta* 
tion  into  an  integrant  particle  of  alcohol,  and  an  in* 
t^grant  particle  of  carbonic  acid. 

On  comparing  the  quantity  of  alcohol  of  0.825 
obtained  in  our  experiments  from  the  quantity  of 
.  sacrharinft  matlCT  actually  decomposed  by  fecmenta^ 
tion,  the  result  was,  that  100  parts  of  saccharine, 
matteryjelded  almo  A  exactly  50  parts  of  such  alco- 
hol. .  Inis  would  amount  to  about  40.9  parts  of  real 
alcohoL    There  couki  be  no  doobt  that  a  portion  of 
the  alcohol  was  lost  during  ibe  distillation,  wliidi  war 
conducted  in  the  n«>td  way  ibUowed  some  years  ago 
by  the  distiUem  in  Scotland.    If  we  suppose  one  fifth 
lost,  which  is  probably  not  much  beyond  the  truth, 
the  real  produce  of  alcohol  from  the  saccharine  mat- 
ter of  malt'woidd  be  almost  exacthf  one  half  of  its 
weight,  whic^  it  ou^t  to  be,  according  to  the  pre- 
ceding supposition,  that  it  is  decomposed  into  alc<tel 
and  carbonic  acid. 

When  the  fermentation  is  langui4g  it  is  customary 
to  beat  in  the  yeast  which  has  oollected  on  the  top ; 
that  is  to  say,  the  whole  U  stirred  till  the  wort  and' 
yeast  are  thoroughly  mixed.  -     - 

5.  Thelaitatep  cSfthe  process  of  brewing  is  called  Ctaaaiing* 
deannng.  /When  the  violence  of  the  fermentation 
is  over,  the  head  of  veast,  which  eovera  the  top  of. 
the  fermentmg  tun,  diminishes  in  h^ght  by  the  gra- 
dual escape  of  the  carbonic  acid  gas,  which  heaved . 
it  into  bimbles.    If  die  wort  were  idlowed  to  remain 
in  the  gyle-tUn  after  this  has  happened,  the  yeast ; 
would  again  mix  with  it ;  an^  the  consequence  would 
be,  a  disagreeable  bitter  tasteJkirown  amon^  brewers 
by  the  name  of  yeosl  biUer*   The  fermentation  would 
likewise  contintie,  thon^  in  a  famfniid  manner,  and ' 
the  ale  would  soon  run  into  acidity.    These  acci- 
dents are  prevented  by  drawing  oflP  the  ale  into  small 
casks,     lliis  is  called  eltannne.     The  casks  are 
filled  quite  fejl,  and  left  wkh  theur  bungs  open.    The  ** 
drawing  off  of  the  ale  from  ^tlie  gyle-tun  lowers  its 
temperature,  and,  of  course^  checks  the  fermenta- 
tion.   On  this  account,  the 'cleansing  is  sometimes  ^ 
practised  in  summer,  when  tlie  elevation  of  tempera- 
ture in  the  wort  b  at  its  height. 
We  have  repeatedly  observed  a  curious  drcnm*  • 

3p 
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staaee,  diiriAg  die  elesBsiiig,  nH  very  eaiHy  ac- 
oonnted  for.  If  y<m  lake  the  tempemure  of  f he  ^ 
at  tfie  upper  surface  of  the  gy)e-tun»  and  then  ob« 
aerre  the  temperature  of  the  ale  when  it  flows  from 
the  8tq>-eodc  at  the  betloin  df  ihetmr,  w«:  shall  ge-^ 
nerally  find  it  ene  or  two  degrees  bolter  in  this  lattelr 
place  than  at  the  fef mer.  We  ought  Mitttti|]]}r  to 
expect  the  highest  teutperaturd  at  lii^  t«^p  of  the 
gjle»'ti».  ♦       i 

The  ale  still  conttnueB  to  fennest  after  it  is  put 
into- the  small  eashs;  but,  as  dieae  caslai  ai« 'alwa/s 
kepi  full;  the^aift/.as  it  comes  to  the  surface,  flows 
oat  b€  the  Wvg,  and  (hus  separates  altogether  iVom 
tfie  beer.  It  is  this  separation  that  has  induced 
brewers  to  distinguish  it  4>y  l9ie  nanse  e€ckmtiingt 
In  these  cilflies,  then,  the -yeast  divides  itself  into  two 

Krtions.  The  greatest  part^  rises  lip  with  the  ear- 
nic  acid  -evolved,'  and  flows  out  at  the  bung-hole ; 
while  another  pevtion  subsides  to  the  bottom,  'and 
eoasdtules  ivihat  k-  catled'the  dregs  of  the  beer.  It 
ia  essentiid  to  'the  dennsing,  that  the  casks  sbouM 
be  fil#ays  f\ill ;  otherwise  the'yeasi  will  not  run  o^ 
a^d  the  l>eer  win  not  become  tfansparent.  This  ob« 
ject  is  accomplished  in  Small  breweries  by  a  man 
constantly  going  round,  and  fiiiiiig  up  the  casks  as 
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Aey  work  dtmn.  But  in  ^  the  London  breweries  Brewuir. 
there  is  an  ingenious  i{iechanical  contrivance,  which  ^'^-v-i 
answers  the  purpose  perfectly,  . 

When  the  fermentation  has  subsided^  the  beer 
will  in  general  be  found  trabsparent.  It  is  bunged 
up  in  the  casks,  land  preserved  for  sale ;  or  in  Lon- 
don,  where  the  cjuahtity  is  too  gi«at  for  this,  the 
beer  is  removed  into  iai^  stone  vats,  capable  of 
hol#3g  several  thousand  banteis,  from  which  it  is 
gradually  distributed  ta  the  consumers. 

Jn  London^  where  the  beer  is  usually  sent  to  the 
public-4iottaes  as  soon  aa  the  fermentation  is  over, 
and  before  it  has  had  tune  to  become  fine,  it  is 
usual  to  send  along  with  it  a  quantity  of  Jinings,  as 
it  is  called ;  that  is,  a  solution  of  ismglass  in  weak 
sour  beer,  made  from  a  fourth  mash  of  the  same 
malt.  The  publican  puts  a  certam  quantity  of  this 
into  every  cask.  It  forms  a  kind  of  web  at  the  sur- 
ftce  of  the  liquid ;  and,  gradually  smldng  to  the  bot- 
tom, carries  with  it  all  the  flecculent  matter,  and 
kaves  the  beer  transparent. 

^  We  shall  terminate  this  chapter  with  a  Table,  ex-xUAirf 
hibttmff  the  resulto  obtamed  by  brewing  with  malt  Brvb? 
mode  from  a  considerable  number  of  different  va- 
rieties of  barley  and  big.. 


GRAIN. 


Weight 

per 
BosM. 

Ihi. 


iNorfbll:    •    « 
Norfolk      • 
Nbrfblk   -    - 

iforf^ik.     4 

Norfolk  -    - 
Suffolk    -    . 

Kent  '  -    - 
Kent     -^     -^ 


50.375 


Bdslieb 

ofMdt 

•asttd 


60 


. 


«a375  47«5... 


50.SYS 
.50.375 


SB 
60 


Weight 

of  mm 

BoskeLl 
Ibe. 


Woitin 
Barrda, 


9eM 


Spedfie  Lbt.  per  Bar 
"Onivity      * 


of 
Worta. 


jio^n 

1  7,305 


»%^\.   U.131 
ai7j6 


6a375  55 
50.508  72. 


Kent 


.\ 


49,750 


49^14 


60 


M 


1  S6.W  T 
|38«4 

S&4 


40i;6 


MM 


M 


-;  r*aaa? 


»iJiTfi 


'  «  4 


Average 


■* 


SCQTCH. 

Haddingtom^ 
Haddington' 

Haddiitftoas 

Berwick 
Haddington  and 

Berwick 


50.208 


35J6 


35^ 


.iki 


M9o|72^ 

54^. 


1.106 

1.039 

J1404 

2.108 

1«029' 

J.084 

1.106 

1.030. 

1.014 


Tel  of  Dry 
Exluct 


99.2 
35.25 

97.25 
101 
25.5 
78.125 
99.06 
26.56 
11.25 


ZfllS7  112.5 
J.044  40.6 
1.0124 


37.02 


[1,104 
1.033 
1^1  a 
1;106 
1.032 
1j019 
U17 
1J(H9 
UIOS 


'^m 


^^m^mimm 


53J094 
53.094 


i  ]i2.603 


a.A05 
1404. 


10.0 

97.25 

29.25 

14.75 

99.2 

28.25 

15.5 

no 

45.25 
6.5  : 


} 
} 

} 
} 
1 
1 
} 


Solid  Ex. 
Total      timet  from  ■ 
Qaantity  df  lIuihelMalt 


DryEjD. 
tract. 


1364.89 
107L36 
1153.23 
1368 

1220.7 

1798.46 

1325.84 


1139.52 


2037.86 


in  Am.  A. 


112.944   1^040 


14.5 

8;0 
S.16 


1 


IJ0I&2 

iai3 

1.027 


11.995   1.106 


1 


98.25 
97.25 
36«25 

106.25 
27-5 
99.2 


} 


1510.78 
1717.74 

1475 
1328 


22.748 
22.588 
2a976 
22.» 

22.19 

24.98 

22.095 

22.79 

24.889 


Solid  £z> 
tract  from  ■ 

Boafaelof 
BawOraiB. 


SofidBx. 

tract  ftom 

1  Ilk  of 

RawOraiD. 


22.894 


i 


25.199 
23.857 

24.580 
24.6 


24.91 
24.70 
22.96 
23*84. 

23.20 
25.39 
dif.58 
24.22 
27.06 


24.54 


27.46 
24.59 

24.73 

24.75 


a448S 
0.4843 
0.4563 
0.473S 

0.4106 
0.5027 
0.4941 
0.486S 
0.5431 


0.4803 


0.5262 
0.4712 

0.4915 
0.  919 
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Bnmntt^ 

Wei^   Biftheli 

WeiKbt 
ofM«lt 

1 

Spcdfle 

Un.pfrhV' 

Talal 

«olid  b*  1 
knet'lVoni  4  Mid  Ex- 

Solid  Ex. 

GRAIN. 

^      •fMift 

fer 

Vf¥ei  in 

OtamHf 

nlw/iDwy 

Quantity  oftniiiheAMAH 

ftnctfromn 

(pact  from 

1 

Biiiliei     Mtd. 

BoskeL 

Batten.' 

of 

£}tfic^  . 

DtyEx. 

inllM.  A- 

Boahel  of 

1  lb. 

l«lQMlity. 

lis. 

lbs. 

WoHm 

tnet. 

voirdapois. 

Raw  Grain 

Kmr  Grain. 

f  10.722 

1J033 

24.6     ) 

f 

■ 

Edinburgh    - 

52.164 

60      , 

41.92 

I  •  2.926 
10.264 

1^11 
1.111 

8.8     I 
104        ) 

1525.93 

25.432 

25X)8 

0.4808 

Edinburgh    - 

52.164 

60 

42.26 

f  9.528 
1.807 

1^44 
1^13 

404    -t 
10.5     J 

1490.8 

24.846 

25.51 

0.4890 

,             1 

« 

(11.324 

1.121 

113.5     S 

Edinburgh    - 

52.164 

79.125 

41 

{16.222 

1J042 

$8.12  > 

1945.58: 

24.588 

25.^ 

0.4841    , 

w 

«    .».  . 

(  2.69 
f  13.033 

1J009 

1J055 

7.25  5 
98.5    ) 

« 

1 

Fife     - 

51.589 

72 

38.8 

<    7.944 

lJ02d 

24.57   f- 

1756.24 

24.39 

24.39 

0.4732 

i  4.138 

1.0075 

5.02  ) 

« 

* 

i  13.252 

1.101 

94.37  1 

Fife     -       - 

51.539 

72 

38.8 

-\    8.5 

1.029 

26.56   y 

1784 

24.78 

24.78 

0.4808 

Average 

w 

(    6.235 

1.0062 

5        J 

% 

5^237 

38.8 

* 

9 

24.696 

.25.17 

0.4876    . 

Bigz. 

Lanark     - 

48.562 

60 

36:44 

15.3 

1.090 

64 

1282,16 

21.369 

22.08 

0.4547 

Lanark     - 

48.562 

72 

36.44 

10.9 
11.667 

1.116 
1.040 

109        ) 
36.25   1 

1625.63 

22.578 

23.33 

0.4804 

'  8.971 

1.111 

104        -1 

^ 

r 

Perth 

47.854 

72 

i   9.055 
(  3.47 

1.057 
1X)16 

53        I 
13       j 

1511.01 

20.966 

21.60 

a4447 

^ 

■ 

f  12.094 

1.121 

113.5     1 

Perth 

^^.^'i 

80 

87.57 

i  13.686 
1 12.672 
r  9.809 

Oft  ^^^  0» 

44.25    l 

8.8     I 

96.4     1 

2011.38 

25.142 

24.90 

0.5128 

Perth 

48.562 

60 

36.53 

i  10.361 
I  2.455 

r  18.00 

1.034 
1.011 
1.115 

30.25  y 

8.8      3 

108.43  -) 

1285.39 

21.423 

20.87 

Os4297 

Aberdeen     - 

48.562 

72 

86.03 

4   9.223 

1.040 

35.25  I 

1678.61 

23.310 

23.14 

0.4765 

I  6.266 
(14.00 

1.0075 
1.112' 

105        ) 

1 

Aberdeen     - 

48.562 

72 

86.08 

i   8.25 

1.0307 

35.92   l 

1650.74 

22.95 

22.76 

a.4686 

f   6.24 

L006 

\     8A6  \ 

Dumfries 
Average 

47.000 

60 

86.81 

14.75 

1.069 

64.37 

• 

1299.84 

21.66 

21.14 

0.4498 

48.278 

36.28 

4 

^              . 

22.424 

• 

22.47 

0.4646 

MQMUy. 

1 

Eholish. 

• 

Norfolk     • 

5a57 

60 

88.487 

18.185 

1.072 

67 

lS8i.8l5 

20483 

82^75 

a4444 

Norfblk      . 

50.57 

70 

88.437 

J  10.874 
110.000 

1.106 
1.041 

.  99.2    > 
37.25  f 

1489.92 

21.284 

23:241 

a4506 

Nor&lk      . 

51 

50 

87.568 

.    13.694 
(  7.722 

1.081 
1.105 

1  75J51 
98.75  T 

1181.99. 

23^ 

24^2 

0.4814 

Nor&lk     . 

51 

52 

87.562 

i  7.88 
(  4.73 

1.0325 
1.0167 

29        V 
13.44  3 

114408 

-22.002 

■22^2 

0.4481 

^ 

f  8.79 

1X)71 

65.93  -) 

» 

- 

.  - 

Norfolk      . 

51 

50 

87.562 

4   4.87 

1.036 

32.6     S- 

1111.03 

22.221 

23/)78 

(M«SS5 

- 

I  8.30 

1.004 

3.44  3 

• 

' 

» 

, 

po.527 

1.104 

97.5    •) 

,  i 

Kent      -     - 

49.945 

76 

36.875 

•{    8.125 

1.043 

40      .  :V 

1624.10 

21.370 

82.604 

0.4506 

1 

i  4.013 

1.012 

9.S7  3 

• 

Average 

50.680 

/ 

' 

21.840  [23.117 

0^4561 
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GRAIN. 


Scotch. 

Haddington 

Haddington 
Haddin^^tonAI 
Benrick     J 

Haddingtpn&V 
Berwick      j 

Fife        . 


ATorage 


Wtight 

Bwhel. 
Ibi. 


Bigs. 
Kirkcudbright 

Kirkcudbright 
Ayr       . 
A)rr 

Angus 

Average 


StfQMMly. 

English. 
Norfolk      - 

Notfolk     - 

Norfolk      - 

Norfolk    ^ 


'  k  • 


felssex 


Average 


Bnaiidt 

ofHslt 

used. 


IPSGtT 
oTl&tl 

Bnliek 


52.265 
62.265 
SOSSl 

50.531 
48.508 


46^75 

46-875 

47.937 
47.9S7 

47.892 


47.403 


51^7 


51.937 


51.625 


^.625  76  - 


47*638 


72 
60 
60 

64 

72 


60 

72 

50 
98 

72 


72 


72 


76 


70 


46.000  72 


50.459 


Scotch. 
Haddington 


kkMUUngMi— 48.669 -74 


Berwick 


Average 


48.^9 


72 


37.298 
37.298 
88.501 

38.501 
40.0SS 


38.327 


36.40 
36.40 

37.83 

37.83 

38.57 


37.40 


Wortia 
Btffelk 


{11.378 
13.000 

15.206 

15 
4.75 

10.55 
8.22 
0.722 

11.429 
lJt5 
7.25 


15.621 
9.934 
9.611 
13.388 
4.138 
(14.5 
(10.694 
(iMll 
\  7.271 
(10i>83 


36.683 


36.683 


37.61 


^M 


35.125 


35.656 


36^1 


10.262 
14.528 
10.484 
11.722 

2M6 
14.33 

7^1 

14.333 

-6.85 

7.1 

11.717 
12.118 

2.085 
11.47^ 

7.805 
10.083 


48.854 


72 


48,9801 


36.816 


36.8] 


37.312 


36.98 


10.123 

8;0S8 

3.441 
10.012 
8.916 
0.995 
14.000 
5.916 
4.75 


Spedfie 
€(ira«iiy 

of 
WortB. 


1.111 

1.032 

1.093 

1X)88 

1.0125 

1.107 

1.030 

1.017 

1.111 

1.054 

1X)07^ 


1.082 
1.109 
1.047 
1.075 
1.011 
1.105 
1.041 
1.10281 

1.006 


1.107 
1.040 
1.104 
1.048 
1.012 
1.1)94 
1U)35 
1.092 

1.0477 

1.0098 

l.lll 

1.028 

1.010 

1.099 

1.036 

1.507 


1.103 
1.047 
1.021 
1.112 

1.071 
1.011 
1.086 
1.039 
IJOOSS 


Um.  for  BaiVi 
ralof  Ofy 

Ealiaet 


104 
28.25 
86.8 
81.88 
10 

10045 
26.87 
14.6 

193.75 

50.62 

625 


} 


76.4 
102 
43.25 
70 
9.37 
98.44 
37.5 
95.9 


Total 

017  b 
tract. 


traclft«Bfl|8oUdEx. 
olUhMlMlMaltknct  from 


1560.06 
1319.84 
1435.15 

1376.55 
1770.96 


odod  Ez^ 


] T 

It  Inct  frcMB  m 


Bctwiig, 


inlbt.A* 
foiidupok. 


100 
36.5 
97.25 
39.25 

9.75 
87.5 
28.75 
86.25 
44 

•7.8 
104 
24.3 

8 
92.5 
32.8 

5.9.. 


96.4  7 
43.25  Y 
17.4     3 

} 
} 


105 
66 

9 
80 
35.3 

6.9 


1^10.62 
1441.37 

1062.66 

2111.22 

1565.06 


1587.24 


1519.95 


1676.85 


1732.36 


1536.88 


1540.3 


!■■ I 


M 


139a45 


1647U)3 


1490.51 


21.667 
21.997 
23.920 

21.510 
24.600 


22.739 


20.177 
20.019 

21.253 

21.543 

21.737 


20.946 


22.045 
21.11 
22.064 
22.794 

21.955 

21.893 


Boilielof 
Raw 


22.359 
22.699 
24.146 

21.831 
23.137 


22.834 


2a42a 
20.268 

21.483 

21.560 

20.552 


20.858 


21.893 


19.311 


23X)14 


2a602 


23.457 
22.463 
23.056 
23.820 

23.236 

21.848 


22.980 


19.617 


28.378 


2a233 


20.976  121.076 


tndlroai 
lib. 
Graio. 


0.4278 
0.4343 
0.4778 

0.4320 
0.4770 


0.4498 


0.4358 
a4324 

a4481 

0.4497 

0.4337 


0.4399 


0.4516 
0.4325 
0.4570 
0.4614 

Oj^799 

0.4551 


0.4562 


0.4006 


0.4774 


0.4141 


0.4307  I 
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Haeraod 
Alt. 


Vorttr. 


GRAIN. 

Weight 

P^ 
BnilMl. 

BiMlwb 
ofMmli 

OMd. 

Veifht 
of  Milt 

jMT 

Boibel. 
Ibi. 

Wort  in 
Bwelf. 

'Qnngtliin 

GnKrity 

of 
Worta. 

LlM.p«r  Bar- 
rel of  Dry 

Exirict. 

Total 

QnaDtityof 

DiyEi- 

tract. 

1  8olid  Ex- 
tract fWmi  a  Solid  Rx- 
BQBlielM.ilt  trad  fioa 
in  Iha.  A*     Bmbel  of 
voirdnpoiSiJRaw  Grain. 

Solid  Ex- 
tract froiB 

lib. 
Raw  Grain. 

Bip. 

(18.063 

1.1067 

99.68  ) 

* 

Kirkcudbright 

44.7i2 

67.75 

S5.0S1 

i   6.25 

1.087 

38.48   } 

1481.78 

21.871 

20.688 

0.462L 

(  8.472 
(18.048 

1.0047 
1.0865 

8.75  ) 
80.6251 

Kiiixudbright 

44.722  68 

85.081 

<  5.125 

V 

1306.86 

19.219 

18.161 

0.4061 

• 

^       Avierage 

(10.088 

1.004 

8.12   S 

44.722' 

85.031 

20.545 

19.414 

0.4841    1 

485 

BfMriB^ 


CHAR  v. 

f 

(If  Ale  and  Beer. 

The  Eoglish  word  ak  ia  obviously  the  same  with 
the  SwediMi  word  o^  which  is  applied  to  the  same 
kind  of  fermented  liquor;  while  the  word  beer  is  sy- 
nonymous with  the  German  word  bier*    These  two 
words  in  Great  Britam  are  ipplied  to  two^  liquors 
obtained  bv  fermentation  from  the  malt  of  barley ; 
but  thej  dnfer  from  each  other  in  severaTparticulars. 
Ale  is  light-coloured,  brisk,  and  sweetish,.ory  at  least, 
free  from  bitter;  while  beer  is  dark-coloured,  bitter, 
and  much  less  brisk.    What  is  called /M>fi^  in  £ng- 
fimd,  is  a  species  of  beer,  and  the  term  porter  at 
present  sigmfies  what  was  formerly  called  strone  beer. 
The  original  difference  between  these  two  liquids 
was  owing  to  the  malt  from  which  they  were  pre- 
pared.   Ale  malt  was  dried  at  a  very  low  heat,  and 
consequently  was  of  a  pale  colour ;  while  beer  or 
porter  malt  waa  dried  at  a  higher  temperature,  and 
had,  of  consequence,  acquired  a  brown  colour.  This 
incipient  charring  had  developed  a  peculiar  and 
agreeable  bitter  taste,  which  was  communicated  to  the 
beer,  along  with  the  dark  colour.    This  bitter  taste 
rendered  l^er  more  agreeable  to  the  palate,  and  less 
injurious  to  the  constitution  than  ale»    It  was  con- 
sequently manu&ctured'  in  greater  quantities,  and 
soon  became  the  common  dhnk  of  the  lower  ranks 

_  4 

in  England.  When  malt  became  high  priced  in  con- 
sequence of  the  heavy  taxes  laid  upon  it,  and  the 
great  increase  in  the  price  of  barley  ^diich  took 
place  during  the  war  of  the  Frendi  Revoludon,  the 
brewers  found  out,  that  a  greater  quantity  of  wort 
of  a  ffiven  strength  could  be  prepared  firom  pale 
malt  than  from  brown  malt.  The  consequence  was, 
that  pale  inalt  was  substituted  fer  brown  malt  in  the 
brewmg  of  porter  and  beer.  We  do  not  mean  that 
the  whole  malt  employed  was  pale ;  but  a  consider- 
able proportion  of  it.  llie  wort,  of  course,  was 
much  paler  than  before,  and  it  wanted  that  agree- 
flifale  bitter  flavour  whidh  characterized  porter,  and 
made  it  so  much  relished  by  most  palates^  The 
porter  brewers  endeavoured  to  remedy  these  defects 
by  several  artificial  additions.  They  prepared  an 
artificial  colourii^ matter,  bv  heatmg  a  solution  of 
coarse  sugar  ia  an  iron  boiler  till  it  became  black, 
and  was  redttced  to  the  consistency  of  treacle.   The 


smoke  issuing  from  it  was  then  set  on  fire,  Hhd  the 
whole  was  iJlowed  to  bum  for  about  ten  minutes^ 
when  the  flame  was  extinguished  by  putting  a  lid  on 
the  vessel.  This  substance  was  mixed  with  a  cer- 
tain quantity  of  water,  before  it  was  cold.  The 
porter  is  coloured  by  adding  about  two  pounds  of 
this  colouring  matter  for  every  barrel  of  wort  while 
in  the  gyle-tun.  Some  brewers  make  their  colouring 
matter  with  infusion  of  malt  instead  of  sugar ;  ana, 
in  I'SOQ,  M.  de  Roche  took  out  a  patent  for  prepar* 
ing  the  colouring  matter  from  the  husks  of  malt,  by 
bumfng  them  like  coflbe,  and  then  infusing  them  in. 
water.  We  believe  that  all  these  colouring  matters 
are  of  the  same  nature.  Of  course,  the  brewer 
ought  to  employ  that  one  of  them  which  is  cheap- 
est. 

• 

To  supply  the  place  of  the  agreeable  bitter  whidi 
was  communicated  to  porter  by  the  use^of- brown 
malt,  various  substitutes  were  tried.  Quassia,  coo* 
cuius  indicns,  and,  we  believe>  even  opium  were 
employed  in  succession ;  but  none  of  them  were 
found  to  answer  the  purpose  sufficiently.  Whether 
the  use  of  these  substances  be  still  persevered  in,  we 
do  not  know,  but  we  rather  believe  that  they  are  not^ 
at  least  by  the  London  porter-brewers. 

It  was  this  change  in  the  use  of  the  malt^  which 
occasioned  the  great  falling  off  in  the  Limdon  porter, 
which  has  been  so  much  complained  of,  and  ascribed 
to  so  many  causes.    We  do  not  believe  that  the 
schemes  of   Mr  Jackson,  of  notorious  memory, 
though  diey  enriched  himsetf,  produced  the  inju- 
rious effects  upon  the  London  breweries  that  have 
been  ascribed  to  them.    This  man,  whose  character 
was  notorious,  kept  an  i^othecary's  shop  on  Tower 
Hill,  and,  speculating  on  the  means  of  amassing 
a  speedy  fortune,  he  fait  upon  the  idea  of  brewing 
beer  from  various  drugs  instead  of  malt  and  hops. 
But  instead  of  commencing  practical  brewer  him- 
self, he  struck  out  the  more  profitable  trade  of  teach- 
ing his  process  to  the  London  brewers.     Mrs  Piozzi 
informs  us,  that,  even  from  one  great  brewer,  he 
contrived  to  realize'  an  ample  ibrtune.     His  me- 
thof|8  must  have  been  practised  upon  a  consider- 
able scale  for  some  time ;  but  we  have  no  doubt 
that  they  have  been  all  abandoned  long  ago.    It  was 
the  French  war,  and  the*  enormous  tax  upon .  malt, 
that  was  the  real  cause  of  the  deterioration  of  the 
quality  of  London  porter.    Nor  will  it  ever  recover 
its  former  good  qualities,  till  the  tax  oa^  malt  is  rt« 
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%»mRg^:^ueed «to  its  former  rate;  or»  unless  the  price  of 
^*^V*^^  porter  be  greatly  enhanced,  which  is  not  IHtely  to 
happen.  We  have  sometimes  thought,  that,  if  quas- 
sia were  reduced  to  powder,  and  burnt  like  coffee^  it 
migh#  probably  be  employed,  with  great  advantage, 
•both  as  a  colouring  matter  of  porter,  and  as  likely 
to  furnish  the  agreeable  bitter,  at  present  considered 
as  peculiar  to  brown  malt. 

The  quantity  of  malt  employed  annually  in  Great 
Britain  m  brewing  ale  and  beer,  may  be  easily  d&- 
ilucedirom  the  annual  statemetits  of  the  amount  of 
the  malt  tax,  printed  by  order  of  the  House  of  Com- 

IBOItS* 

Afidtem.        In  the  year  1815,  the  gross  produceof  the- malt 

ployed  an.  tax  for  England,  was  L.  448^,450,  68*  9d.     Now,  as 

GreHtBri.  **»»^"^J  wfevied  at  the  rate  of  four  shillings  and 

^alo,        "  faorpepce  per  bushel,  it  follows,  that  the  quantity 

of « malt  made  in  England,  and  charged  with  duty, 

sonounted  to  £»4l6,d64.Sl  quarters.    If -we  admit, 

that  the  quantity  of  malt  actually  made,  exceeds,  by 

5  per  cent,  what  is  charged  with  duty,  in  that  case, 

the  whole  malt  actually  made  in  England  during  the 

year  rigid,  was  £,537^^04  quarters. 

In  Scotland  the  actual  receipts  during  the  year 
1^13,  were  L.  134,106,  12s.  0|d.  This,  at  the  rate 
ci*  three  shiUiogs  and  eightpence  and  half  a  farthing 
.  per  budiely  which  is  the  rate  of  the  duty  for  Scot- 
laad,  makes  the  asnount  of  the  quarters  of  malt  made 
in  that  kingdom  during  the  year  1813,  to  be 
-^91>436.32.  We  cahoot  here  make  the  allowance  of 
B  per  cent,  for  the  increase  of  bulk  from  malting ; 
because  we  do  not  know  what  portion  of  this  malt 
was  maie.  from  English  and  what  from  Scotch 
jMHrley.'  But  as  the  duty  in  the  Highlands  of  Scot- 
land is  lower  than  in  the  Lowlands,  and,  as  it  can- 
not be  doubted,  that'a  very  considerable  proportion 
of  the  bitrley  oialted  in  Scotland  is  the  growth  of 
Edffland,  perhapa  we  shall  not  err  very  far  if  we 
reckon  the  wh<rfe  of  ^e  malt  actually  made  in  Scot- 
land in  IB  13,  at  1.00,000  quarters,  which  is  only 
one  twenty-sixth  part  of  the  whole  malt  made  in 
Great  Britain.  Hence  it.foUowa,  that  fbur  times  as 
much  beer  is  consumed  ia  England  as  in  Scotland, 
in  proportion  to  the  population  of  the  two  countries. 
This  is  a  prodigious  advantage  in  fiivour  of  Scotland ; 
for  there  cannot  be  a  doubt,  that  beer  is  inferior  in 
salubrity  to  plain  water  as  a  beverage,  and  that,  if 


the  money  spent  by  the  common  people  itt  Eng-   hnwa^. 
land  on  beer,  were  employed  to  buy  &od,  they  would  V^.*^^ 
be  much  more  healthy,  stdut,  and  happy  than  they 
are  at  present. 

In  tbeyear  1814,  the  gross  receipts  of  the  malt 
.  tax  in  England  amounted  to  L.  4,t72,332,  5s.  S^d. 
This,  at  the  rate  of  four  shillings  and  fourpence  per 
,  bushel,  indicates  2,l53s26M  quarten  of  malt ;  and, 
making  aa  allowance  of  5  per  cent.,  it  follows,  that 
the  whole  naalt  made  in  England  in  1814,  amounted 
to  2,890,932  quarters. 

In  Scotland,  during  the  same  year,  the  gross  re- 
V  ceipts  on  the  malt  duty  amounted  tor^L.  125,787,  7s. 
10^.,  which,  at  the  rate  of  three  slullings  and  eight- 
pence  one-eighth  per  bushel,  indicates  85,521.18 
quarters  of  malt.  We  may  increase  this  on  ac- 
count of  the  increase  of  malt  not  reckoned  in  the 
tax,  and  on  account  of  the  tax  in  the  Highlands 
being  lower  than  in  the  Lowlands,  to  90,000  quar- 
ters of  malt,  which  is  a  tenth  less  than  the  quantity 
malted  in  1813,  while,  in  England,  the  quantity 
malted  had  increased  considerably.  Thus,  it  ap- 
pears, that  the  whole  quantity  of  malt  made  in  Great 
Britain  during  the  year  1814,  was  2,980,932  quartew. 


Malt  tnade  in  1813,*in  quarters,' 
.Ditto  in  1814, 

Slean^ 


2,637,204 
2i980,932 

2,809,068 


But  this  consumption  of  barley,  enormous  as  it  is, 
by  no  means  mves  us  the  whole  of  that  gram  con- 
sumed annually  in  Great  Britain  in  the  manufacture 
of  spiritous  liquors.  For  the  distillera  employ  at 
least  two-thirds  of  ihe  barky  which  they  use  m 
the  state  of  raw  grain.  "Now,  this  quanti^  doee 
not  pay  any  malt  tax,  and;  of  course,  is  not  included 
in  the  preceding  estimate.  It  might  be  possible  to 
form  an  idea  of  this  quantity  from  the  duty  levied 
upon  spirits ;  but  such  an  inquiry  would  be  foreign 
to  the  subject  of  this  article. 

But  perhaps  the  following  Table,  exhibiUng  the 
quantity  of  porter  brewed  by  the  thirteen  principal 
houses  in  London,  during  each  of  the  last  nine  years, 
will  give  the  reader  a  more  accurate  conception  of 
the  extent  to  which  this  trade  is  carried  in  this 
country.  ♦ 


■*■* 


^mm^ 


*  There  are  many  other  porter-brewers  in  London  besides  those  wliose  names  are  contained  m  this  Table. 
The  followinff  were  the  seven  next  in  order  to  those  givea  in  the  Table  for  1812,  with  the  quantity  of  porter 
manufactured  by  each : 

Martineau  and-Co.    -     -  24,143  barrels*  'Tickels       ^        •        .  18,071  barrels. 

Hodgson       ...  24,143  ]3>ickinson     ...  16,292 

Pryors         ...  20,210  JGreen  and  Co.     -        -  14^90 

Starkey        -   ^        -  i8,13£ 

If  we  were  to  give  an  opmion  respectu^*lhe  diflkrent  moSes  followed  in  the^diffsrtnt  hornet,  we  wonUl 
pkca,  Martineau  at  the  head  of  the  trade  in  point  of  accuracy  and  skill. 

The  following  Table  exhibits  the  quantity  of  strong  ale  brewed  by  the  seven  principal  lioiiset  in  Loadol^ 
in  the  year  endmg  the  5th  of  July  1815 : 

Stretton  and  Co.       -  27i094  barrels. 

Wyatt^     .        -        -  .22,146 

Charrington  and  COt      •  20,444 

Goding  and  Co.         •  14,491 


•Hale  and  Co. 
Ball  and  Co. 
Thorpe  and  Co4 


10,134  barrek 
7,985 
5,489 
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Brewing. 


On* 


tty  mtvn 


J«ly  1807. 


Barclay  &  Per- 
kioa 

Meux,  Reid,  & 
Co*  •      • 

Trueman,  Han- 
bury,  &  Co. 

F.  Calvert  &  Co. 

WhitbreadftCo. 

H.  Meux  &  Ca 

Comlie    . 

BrowDy  Parry,  & 
Co,*    .     . 

Goodwynnci 
Skinoery&Co. 

J.  Calvert  f   • 

Elliot  $c  C(v  • 

Taylor   •    •   * 

CJowea,     Mad 

doX|&  Newbury 


Baricki 
166»600 


July  laoa* 


Jolf  1600. 


Burelf. 


17M79    190,169 


0imlt> 


184^196    d05,328 


July  18ta 


July  1811. 


Barrala, 
235,053 


135,972 

S3,004 

104,251 


Totals 


82,273 
125,654 

« 

72,580 
37^003 
47,388 
30,273 

38,544 


117,374 

68,924 

111^18^ 


1,092,451 


70,561 
131,647 

70,232 
38,002 
48^669 
32,800 

39i273 


150,105 

130,846 
90yS6S 

100,275 
40,663 
75,551 

114,001 

39>I55 
45,698 
40,007 

40,231 


1,103,032 1,132,36611,316,345 


211,009    220 


144,990 
133,491 
110,939 


Banwls. 
264,405 


Jnly  IBIS. 


■MMMMhlirfB 


■  ^  '  ■■   '    <■- 


JuJy  1813. 


July  1814. 
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57,251 
44,510 


142,179 
105,887 
122,316 


93,660  103,152 

85,150  81,761 

84,475  72,367 

74,233  85,181 


58,042 
46,222 


^1,594      36,872 


1,338,478 


Dfrrcls. 

270,259 

188,078 

160,164 
108,212 
122,446 
102,493 
100,824 

51,274 

81,022 
28,038 
58,035 
51,220 

34,016 


llarrelfl. 

257,265 

165,153 

140,114 

100,093 

135,892 

82,012 

97,035 

45,500 

71*467 


Jil^  1815. 


29,844 


1,356,0851,215,494 


Bantb. 

262,467 

165,628 

145,141 
100,391 
141,104 
100,776 
95,398 

30,162 

62,019 
30,252 
45,162 
42,126 


Biirrelf. 

337,621 

182,104 

172,162 
119,333 
161,018 
123,100 
105,081 

38,107 

7^,080 
32,256 
56,922 
51,294 


1,220,6161,451,688 


'  *  ■ 

To  farm  a  proper  estimate  of  the  quantity  of  por« 
ter  contained  in  Ibis  Table,  it  is  necessary  to  know 
tbat  the  London  barrel  contains  36  gidlons. 

The  usual  limits  of  the  wort  of  strong  ale  b  thii 
country,  may  be  stated  at  from  60  to  120  pounds  ;ifr 
barrd,  or  from  the  specific  gravity  1.064  to  1.11275 
at  the  temperature  of  60^.  The  highest  priced  ales 
are  not  always  the  strongest;  as  the  price  depends 
in  a  great  measure  on  the  reputation  of  the  brewen 
The  fermentation  of  ale  is  not  earned  fiir ;  the  con* 
sequence  is,  that  a  oensiderdble  portion  of  the  sac- 
charine matter  still  remains  in  the  liquid,  appareotly 
unaltered.  By  means  of  the  infiuion  of  nul*galls, 
too.  traces  of  starch  may , be  still  detected  in  strong 
ale  even  after  it  has  bem  kept  for  some  time  in 
bottles.  The  annexed  TaUe  exhibits  the  original 
strenetii  of  the  wort  before  the  fermentation  began, 
and  likewise  the  diminution  of  specific  gravity  pro- 
duced by  the  fermentation,  or  the  uHenuation^  as  this 
diminution  is  termed  by  brewers  and  distillerB. 

As  a  certltin  quantity  of  alcohol  it  evolved  in  the 
ale  by  the  fermentation,  it  is  obvious  that  the  last 
column  is  not  quite  accurate.  The  real  quantity  of 
saccharine  matter  in  each  of  these  alio  must  be 
greater  than  what  is  Indicated  in  that  colomn,  be* 
cause  the  effect  of  the  saccharine  matter,  in  increas- 
ing the  specific  gravity  of  the  ale,  is  counteracted 
by  the  alcohol,  which  tends  to  diminisk  that  specific 
gravity.  By  casting  the  eye  over  the  preceding'  Ta* 
ble,  it  will  be  seen  that  the  attenuation  does  not  fol- 
low the  ratio  of  the  strength,.  It  was  greatest  of  all 
in  the  third,  and  least  in  the  first  brewing.  Theie 
brewings  being  the  same  with  those  given  in  the 
fourth'  chapter,  in  order  to  illustrate  the  quantity  of 
yeast  used  in  fermenting,  the  reader,  by  comparing 
the  two  Tables  together,  will  be  able  to  form  some     '*" 
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46.25 


38.42 


1.0236 


1.028 


1.0285 


93.75 


1.0978 


1U)956 


1.113 


1.1092 


95.93 


91.56 


8937 


1.040 


16.87 


2QJ0O 


0.478 


0.552 


a787 


24.25 


25.00 


3&25 


0.757 


0.698 


0.615 


a6l3 


1.042 


1.03075 


105.82 


1.1J71 


1.103 


1.066 


102.187 


1.0358 


38.42 


27.00 


0.6 


a705 


1.0352 


1.0302 


32.19 


van* 


31.87 


110.0 


96.4 


61.25 


1.040 


1.0271 


1.0214 


26.75 


36.25 


0.640 


a66i 


0.605 


23.42 


17.8 


0.669 


0.757 


0.709 


*  During  die  last  four  years  in  die  table,  we  have  subs^uted  Cox  and  Campbell, 
t  During  the  last  four  years^  we  have  substituted  Hollingswortb  and  Company.. 
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Brewing,  condusions  respecting  the  effect  of  different  quanti* 
^'^'^^/^^  ties  of  yeast,  and  different  temperatares  upon  the  at- 
tenuation of  strong  ale. 
Streiigthof  Porter  is  much  weaker  than  strong  ale.  The  ave* 
Portw;  fgge  specific  gravity  of  porter-wort,  according  to 
Shannon  (as  deduced  from  his  strength  by  the  mc- 
charometer),  is  1.0645,  which  indicates  60  pounds 
per  barrel  of  saccharine  extract.  Hence  the  reason 
why  it  is  so  much  less  glutinous  and  adhesive  dian 
strong  ale.  The  fermentation  which  porter  under- 
goes is,  we  believe,  much  less  than  that  of  ale.  But 
we  have  no  very  accurate  information  on  the  subject. 
According  to  the  experiments  of  Mr  Brande,  brown 
stout,  which  is  the  strongest  porter  made  in  London, 
contains  6.6  per  cent,  by  measure,  of  alcohol  of  the 
specific  gravity  0.825.  If  he  had  given  us  the  spe- 
cific gravity  of  this  porter  before  di^lation,  it  would 
have  enabled  us  to  determine  in  some  measure  the 
error  in  the  attenuation,  as  indicated  by  the  saccha" 
Twneier, 

Tlie  porter-brewers  in  London  use  three  kinds  of 
malt ;  namely,  pale  malt,  amber  .malt,  and  brown 
malt.  These  three  are  mashed  separately,  and  the 
worts  from  each  are  afterwards  mixed  together  in  the 
same  fermenting  vessels  In  some  breweries,  as  in 
thai  of  BarcUy  and  Perkins  in  the  Borough,  there 
are  thnse  separate  mash-tuns.  In  other  breweries, 
die  custom  it  to  maah  one  kind  of  malt  the  fiist  day, 
another  Jdnd  the  second  day,  and  Jt  third  kind  the 


third  day.    The  flrtt  day's  wort  is  put  into  the  fer-  l&icin^ 
menting  vessel,  and  mixed  with  yeast ;  and  the  other 
two  worts  are  added  to  it  successively  as  they  are 
formed.    Hence  it  is  very  dilBciik  to  determine  with 
accuracy  the  strength  of  the  worts  in  ffie  Londmi 
breweries.     It  could  only  be  done  by  knowii^  the 
quantity  of  wort  from  each  malt*  and  its  specific 
gravity  when  let  into  the  fermenting  TeaseL     We 
have  had  an  opportunity  of  determining  the  strength 
of  the  porter  wort  in  all  the  principd  breweries  in 
London.    The  average  specific  gravity  of  brown- 
stout  wort  is  1.0624.    The  wort  of  the  best  common 
porter  is  of  the  specific  gravity  1.0535;  that  of  the 
worts  or  weakest  is  as  low  as  1.0374.    The  average 
specific  gravity  deduced    from   20   brewings  was 
1.0500.    Such  went  contains  about  46.4  lbs.  per  bar- 
rel of  saccharine  matter.    Judging  from  the  taste  of 
some  of  the  worts,  quassia  seems  to  be  employed  in 
considerable  quantity  bv  some  t>f  llie  brewers,  and 
much  more  sparin^y,  if  at  all,  by  others.    The  fer- 
mentation of  porter  is  carried  tin  with^eonsideiable 
rapidity,  so  that  it  is  over  in  two  or  three  days.    The 
specific  gravity  of  theporter  is  usually  brought  down 
to  1.013  or  1.017*    Tne  specific  gravity  of  the  best 
brown-stou^   after  standing  some  monUis  in  the 
bottle,  is  1.0106.   The  proportion  of  pale  and  brown 
malt  used  in  the  different  houses  varies.   One  of  the 
best  brewers  in  London«ses  neaiiy  2  parts  pale  mak 
to  I  part  brown*  (j.) 


EXPLANATION  OF  THE  PLATES. 


Figs.  1.  and  2.,  Plate  XL*,  explain  the  arrange- 
ment of  the  Utensils  and  Mieichinery  in  a  Porter- 
Brewery  on  the  largest  scale ;  m  which,  however,  it 
must  be  observed,  tnat  the  elevation  %.  1.  is,  in  a 
great  degree,  imaginary,  as  to  the  plane  up<m  which 
it  is  taken ;  but  the  difeent  vessels  are  arrange 
so  aa  to  explain  their  uses  most  readily,  and,  at  the 
same  time,  to  preserve,  as  neariv  as  {KMsible,  the  re- 
lative positions  which  are  usually  assigned  to  each, 
in  works  of  this  nature. 

The  malt  for  the  service  of  the  brewery  is  atored 
in  vast  granaries  or  nalt-lofta,  usually  situated  in 
the  upper  part  of  the  buildings.  Of  these,  we  have 
only  been  able  to  represent  one  at  A,  fig.  1. ;  the 
othere,  which  are  supposed  to  be  on  eadi  side  of  it, 
cannot  be  seen  in  this  view.  Immediately  beneath 
the  ffranary  A,  is  the  mill,  in  the  upper  floor  of 
whi^  are  two  pair  of  rollers,  fox  bruising  or  crush- 
ing the  grains  of  the  malt.  (An  enlarged  rqwa* 
aentataon  of  the  rollers  is  ^nven  at  fin.  3.  and  4.) 
In  the  floor  beneath  the  rmlen  are  the  millrstoiies 
M,  where  the  malt  is  sometimes  ground,  instead  of 
the  simple  bruising  which  it  receives  by  passing  be* 
tween  the  rollers.  ~ 

Th»  mah,  when  prepared,  is  conveyed  by  a 
trough  into  a  chest  d^  firem  which  it  can  be  elevated 
by  the  action  of  a  spiral  screw  e  (see  also.  figs.  5.  and 
6.),  into  the  laip  diest  or  binn  B,  for  ground  malt, 
situated  immediately  over  the  mashing-tun  D*  The 
malt  is  reserved  in  die  binn  till  wanted ;  and  it  is 


theh  let  down  into  the  mashing-tun,  where  the  ex^ 
tract  is  obtained  by  hot  water  supplied  from  the 
comer  G« 

The  water,  for  the  service  of  the  brewery,  is  oh* 
tamed  from  die  well  £,  by  a  lifting  pump  worked  by 
4fae  steam-engine,  and  the  finrcing-p^  f  of  this 
fiump,  convm  the  water  up  to  the  large  reservok 
•or  water4Mick  F,  placed  at  the  top  of  the  eqgine- 
house ;  from  diis  cistern  iron  pqies  are  laid  to  the 
copper  G,  and  also  every  {Mtft  of  the  establishment 
where  odd  water  can  be  wanted  for  deaning  and 
wadung  the  vessds.  The  copiier  G  can  be  filled 
with  cold  water  hf  anAj  tumui^  a  cock{  and  the 
water,  when  boiled  therein,  is  conveyed  by  the  pipe 
f  ,  into  the  nsashing-tun  D ;  it  is  introduced  beneath 
a  fi^se  bottom,  upon  which  the  mdt  lies,  and  ris- 
ing up  through  the  hdes  in  the  false  bottom,  it  ex- 
tracts the  saccharine  matter  from  the  malt;  a  greater 
or  less  time  bdng  allowed  for  the  infiidan,  accord* 
log  to  drcttinstances.  The  instant  the  water  u  drawn 
ofl^from  the  copper,  fresh  water  must  be  tet  into  it, 
m  order  to  be  boiled  ready  for  the  second  "fitV-^g ; 
because  the  copper  must  not  be  left  empty  finr  a  omh 
ment,  otherwise  the  intense  heat  of  the  Are  wodd 
melt  the  bottom.  For  the  convenience  of  thus  letting 
down,  at  once,  as  much  liquor  as  will  fill  the  bottom 
of  the  copper,  a  pan  or  second  boiler  is  placed  over 
the  top  of  the  copper,  as  seen  in  fig.  8.  Plate  XLI., 
and  the  steam  rising  from  the  copper,  communicates 

a  condderable  degree  of  heat  to  the  contents  of  the 
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Pwcripiion  pan,  wkhoQt  aoy  exoence  of  fuel*    This  will  be  more 
ofplates.  ^  minutely  explained  liereafler. 

During  the  process  of  maBliing,  the  malt  is  agitat- 
ed in  the  mash-tun  to  expose  every  part  to  the  ac- 
•tion  of  the  water.  Thiii  is  done  by  a  machine  con- 
tained within  the  mash^tun,  and  put  in  motion  by 
^he  horizontal  shaft  H,  leading  from  the  mill.  The 
mashing-machine  is  shown  m  fig.  1.  Plate  XLI. 
^When  the  mashing  is  finished,  the  wort,  or  extract,  is 
drained  down  from  the  malt,,  into  a  vessel  I,  of  simi- 
lar dimensions  to  the  mash-tun,  and  situated  immedi- 
ately beneath,  from  which  it  is  called  the  under- 
•bacL  Here  the  wort  does  not  remain  longer  than  is 
necessary  to  drain  off  the  whole  of  it  from  the  tun 
above.  It  is  then  pumped  up  by  the  three-barrelled 
l>ump  k,  into  the  pan  at  the  top  of  the  copper,  by  a 
pipe  wh^ch  cannot  be  seen  in  the  Plate. 

The  wort  remains  in  the  copper  pan  until  th^ 
water,  for  the  succeeding  mashes,  is  discharged  from 
the  copper.  But  this  waiting  is  no  loss  of  time, 
because  the  heat  of  the  copper  and  the  steam  arising 
•from  it,  makes  the  wort,  which  had  become  cooler, 
ready  for  boiling.  The  instant  the  copper  is  emptyi 
the  wort  is  let  down  from  the  pan  into  the  copper, 
and  the  second  wort  is  puniped  up  from  the  under- 
back  into  the  copper  pan.  The  proper  proportion 
of  hops  is  thrown  into  the  copper  through  the  near 
hole,  and  then  the  door  is  shut  down,  and  screwed 
fiwt,  to  keep  in  the  steam,  and  cause  it  to  rise  up 
through  pipes  into  the  pan ;  and  by  bubbling  up, 
through  the  wort  in  the  pan,  it  communicates  so 
much  heat,  that  it  is  soon  ready  for  boiling  in  its 
turn  ;  for  it  is  to  be  observed,  that  the  different  worts 
follow  each  other,  through  all  the  different  vessels, 
with  the  greatest  regularity,  so  that  there  is  no  loss 
of  time,  but  every  part  of  the  apparatus  is  constantly 
employed.  When  the  boiling  of  the  wort  has  con- 
tinued a  sufficient  time  to  coagulate  the  grosser 
part  of  the  extract  and  to  evaporate  part  of  the 
water,  the  contents  of  the  copper  are  run  off  through 
4i  large  cock  into  the  jack-back  K  ;  which  is  a  vessel 
of  suiSicient  dimensions  to  contain  it,  and  provided 
with  a  bottom  of  cast-iron  plates,  perforated  with 
small  holes,  through  which  the  wort  drains  and  leaves 
the  hops.  The  hot  wort  is  drawn  off  from  the  jack- 
back  through  the  pipe  A,  by  the  three-barrelled 
pump,  which  throws  it  up  to  the  coolers  L;  this 
pump  being  made  with  different  pipes  and  cocks  of 
communication,  to  serve  all  the  purposes  of  the 
brewery  except  that  of  raising  the  cola  water  from 
the  well.  The  coolers  L,  are  very  shallow  vessels, 
built  over  one  another  in  several  stages;  and  that 
part  of  the  building  in  which  they  are  contained,  is 
built  with  open  lattice-work  on  all  sides,  to  admit 
the  free  current  of  air.  When  the  wort  is  suffi- 
ciently cooled  to  be  put  to  the  first  fermentation,  it 
is  conducted  in  pipes,  from  all  the  different  coolers, 
to  the  laree  fermenting  vessel  or  gyle-tun  M,  which, 
with  another  similar  vessel  behind  it,  is  of  sufficient 
capacity  to  contain  all  the  beer  of  one  day's  brew- 
ings. 

When  the  first  fermentation  is  concluded,  the 
beer  is  drawn  off  fVom  the  great  fermenting  vessels 
M,  into  the  small  fermenting  casks,  or  cleansing  ves- 
sels N,  of  wliich  there  are  a  great  number  In  the 
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brewery.  They  are  placed  four  together,  and  to  each  Desciiiytion 
four  a  common  spout  is  provided  to  ciury  off  the  ^^^'^^[^ 
yeast  and  conduct  it  into  iJie  troughs  u,  placed  be- 
neath. In  these  cleansing  vessels  the  beer  remains  till 
the  fermentation  is  completed,  and  it  is  then  put 
Into  the  store-vats,  which  are  casks  or  tuns  of  an 
immense  size,  where  it  is  kept 'till  wanted,  and  is 
then  drawn  off  into  barrels  and  sent  away  from  the 
brewery.  The  store-vats  are  not  represented  in  the 
Plate,  but  are  of  a  conical  figure  and  of  different 
dimensions,  from  fifteen  to  forty  feet  diameter,  and 
usually  twenty  feet  in  depth.  The  steam-engine 
which  puts  all  the  machinery  in  motion  is  explained 
by  Uie  figure.  On  the  axis  of  the  large  fiy-wheel,  is 
a  bevelled  cog-wheel,  which  turns  another  similar 
wheel  upon  the  end  of  an  horizontal  shaft,  which  ex- 
tends from  the  engine-house  to  the  great  horse- 
wheel,  which  it  turns  by  means  of  a  cog-wheel.  The 
horse-wheel  puts  in  motion  all  the  pinions  for  the 
mill-stones  bOf  and  also  the  horizontal  axis  which 
works  the  three- barrelled  pump  k.  The  rollers  aa 
are  turned  by  a  bevelled  wheel  upon  the  upper  end 
of  the  axis  of  the  horse-wheel,  which  is  continued 
for  that  purpose  ;  and  the  horizontal  shaft  H,  for  the 
mashin^-engine,  is  driven  by  a  pair  of  bevelled  wheels. 
There  is  likewise  a  sack-tackle,  which  is  not  repre- 
sented. It  is  a  machine  for  drawing  up  the  sacks  of 
malt  from  the  court^yard  to  the  highest  part  of  the 
building,  whence  the  sacks  are  wheeled  on  a  truck  to 
the  midt-loft  A,  and  the  contents  of  the  sacks  are 
thrown  in. 

The  horse-wheel  is  intended  to  put  in  horses  occa- 
sionally, if  the  steam-engine  should  fail ;  but  these 
engines  are  now  brought  to  such  perfection  that  it 
is  very  seldom  any  accidents  occur  with  them. 

Fig.  2.  Plate  XL.  is  a  representation  of  the  ferment^ 
ing-house  at  the  brewery  of  Messrs.  Whitbread  and 
Co.  Chiswell  Street,  London,  which  is  by  far  the  niott 
complete  in  its  arrangement  of  any  work  of  the  kind, 
and  was  erected  after  the  plan  of  Mr  Richardson, 
who  conducts  the  brewing  at  those  works.  The 
whole  of  fig.  2.  is  to  be  considered  as  devoted  to  the 
same  object  as  the  large  vessel  M,  and  the  casks  N, 
fi^.  1.  In  fig.  2.  r  is  the  pipe  which  leads  from  the 
different  coolers  to  convey  the  wort  to  the  great  fer- 
menting vessels  or  squares  M,  of  which  there  are 
twot  one  behind  the  ottier ;  /^represents  a  part  of  die 
great  pipe  which  conveys  all  the  water  from  the  well 
£,  fig.  L  up  to  the  water  cistern  F.  This  pipe  ia 
conducted  purposely  up  the  wall  of  the  fermenting- 
house,  fig.  2.,  and  has  a  cock  in  it,  near  r,  to  stop  the 
passage.  Just  beneath  this  passage  a  branch-pipe  p^ 
proceeds  and  enters  a  large  pipe  xr,  which  has  the 
former  pipe  r,  withinside  of  it.  From  the  end  of  the 
pipe  X,  nearest  to  the  squares  M,  another  branch  nu 
proceeds,  and  returns  to  the  original  pipe^  with  a 
cock  to  regulate  it.  The  object  of  this  arrangement 
is  to  make  all,  or  any  part  of,  the  cold  water  flow 
through  the  pipe  »x,  so  as  to  surround  the  wort- 
pipe  r,  which  is  only  made  of  thin  copper,  and  lower 
the  temperature  of  the  wort  passing  through  the  pipe 
r,  until,  by  the  thermometer,  it  is  found  to  have  the 
exact  temperature  which  is  desirable,  before  it  is  put 
to  ferment  in  the  great  square  Mf.  By  means  of 
the  cocks  at  n  and  p,  the  quantity  of  cold  water» 
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f>Meription  which  shall  pft^  in  contact  with  the  surface  of  the 
^^^  pipe  r,  can  be  regulated  at  pleasure,  so  as  to  have  a 
command  of  the  heat  of  the  wort  when  it  enters  into 
the  square. 

When  the  first  fermentation  in  the  squares  M  is 
finished,  the  beer  is  drawn  off  from  them  by  pipes 
marked  v,  and  conducted  t>y  its  branches  to  to  the 
different  rows  of  fermenting  tuns  marked  NN,  which 
fill  all  the  building.  Between  every  two  rows  are 
placed  large  troughs,  to  contain  the  yeast  which 
they  throw  off.  The  Plate  shows  that  the  small 
tuns  are  all  placed  on  a  lower  level  than  the  bottom 
of  the  great  vessels  M,  so  that  the  beer  will  flow  into 
ihem,  and,  by  standing  in  them  all,  will  fill  them  to 
the  same  level.  When  they  are  filled,  the  commu* 
nication-cock  is  shut ;  but,  as  the  working  off  of  the 
yeast  diminishes  the  quantity  of  beer  in  each  ves- 
sel, it  is  necessary  to  fill  them  up  again.  For  this 
purpose,  the  two  large  vats  OO  are  filled  firom  the 
great  vessels  M,  before  any  beer  is  drawn  off  into 
the  small  casks  N,  and  this  quantity  of  beer  is  re* 
served  at  the  higher  level  for  filling  up.  The  two 
vessels  00  are,  in  reality,  placed  between  the  two 
squares  M,  but  we  have  been  obliged  to  place  them 
60  that  tliey  can  be  seen.  Near  each  filling-up 
tun  o  is  a  cistern  t,  with  a  pipe  oC  communication 
from  the  tun  O,  and  this  pipe  is  closed  by  a  float- 
valve.  The  small  cisterns  t  have  always  a  commu- 
location  with  the  pipes,  which  lead  to  the  small  fer- 
menting vessels  N ;  and  therefore  the  surface  of  the 
beer  in  all  the  tuns  and  in  tha.  cisterns  will  always 
be  at  the  same  level ;  and  as  this  level  subsides  by 
the  working  off  of  the  yeast  from  the  tuns,  the  float 
Mnks,  and  opens  the  valve,  so  as  to  admit  a  suffi- 
ciency of  beer  from  the  fillirig  up  tuns  o,  to  restore 
the  surfaces  of  the  beer  in  all  the  tuns,  and  also  in 
the  cistern  t  co  the  original  level.  In  order  to  carry 
off  the  yeast  which  is  produced  by  the  fermentation 
of  the  beer  in  the  tuns  00,  an  iron  dish  or  vessel  is 
made  to  float  upon  the  surface  of  the  beer  which 
they  contain;  and  from. the  centre  of  this  dish  a 
pipe  o  descends,  and  passes  through  the  bottom  of 
the  tun,  being  filled  Uirough  a  collar  of  leather,  so 
as  to  be  tight,  at  the  same  time  that  it  is  at  liberty 
to  slide  down  as  the  surface  of  the  beer  descends  in 
the  tan.  The  yeast  flows  over  the  edge  of  this  dish, 
and  is  conveyed  down  the  pipe  to  a  trough  beneath. 
Beneath  the  fermenting  bouse  are  large  arched 
vaults  P,  built  of  stone,  and  lined  with  stucco.  Into 
these  the  beer  is  let  down  when  sufficiently  ferment- 
ed, and  is  kept  till  wanted.  These  vaults  are  used 
at  Mr  Whitbread's  brewery  instead  of  the  great 
store  vats  of  whieh  we  have  before  spoken,  and  are 
in  some  respects  preferable,  because  Uiey  preserve  a 
great  equality  of  temperature,  being  beneath  the  sur- 
face of  the  earth. 

Figs.  3.  and  4.  Plate  XL.  represent  the  malt-rollers, 
or  machine  for  bruising  the  grains  of  malt.  A  is  the 
hopper,  into  which  the  malt  is  let  down  from  the  malt- 
loft  above ;  and  firom  this  the  nult  is  let  out  gra- 
dually through  a  sluice  or  sliding-shuttle  a,  and  falls 
between  the  rollers  BD.  These  rollers  are  made  of 
i^on,  truly  cylindrical,  and  their  pivots  are  received 
in  pieees  of  brass  let  into  iron  frames,  which  are 
bolted  down  to  the  wooden  frame  of  the  machintf. 


A  screw,  £,  is  lapped  through  the  end  dP  each  of  Deier^ti^ 
these  iron  frames ;  and  by  these  screws  the  brasses  ^'^F'^^ 
can  be  forced  forwards,  and  the  rollers  made  to 
work  closer  to  each  other,  so  as  to  bruise  the  malt 
in  a  greater  degree.    6  is  the  shaft  by  which  one  of 
the  rollers  is  turned ;  and  the  other  receives  its  mo- 
tion by  means  of  a  pair  of  equal  cog-wheels  H,  which, 
are  fixed  upon  the  ends  of  the  pivots,  at  the  opposite 
ends  of  each  of  the  rollers :  dia  &  small  lever,  which 
bears  upon  the  teeth  of  one  of  these  cog-wheels,  and 
is  thereby  lifted  up  every  time  a  cog  passes.    Thill 
lever  is  fixed  on  the  extremity  of  an  axis,  which 
passes  across  the  wood  frame ;  and  in  the  middle  of 
It  has  a  lever  c,  (ig.  S.  bearing  up  a  trough  &,  which 
hangs  under  the  opening  of  the  hopper  A.     Bv  this 
means  the  trough  6  is  constantly  jogged,  and  shakes 
down  the  malt  regularly  from  the  hopper  A,  and  lets- 
it  fall  between  the  rollers :  e  is  a  scraper  of  iron 
plate,  which  is  always  made  to  bear  against  the  sur- 
^face  of  the  roller  by  a  weight,  to  remove  the  grahis 
which  adhere  to  the  roller. 

Fig.  5>  is  the  screw  by  which  the  ground  or  bruised* 
malt  is  raised  up,  or  conveyed  from  one  part  of  the 
brewery  to  another.  K  is  an  inclined  bar  or  trough,  in 
the  centre  of  which  the  axis  of  the  screw  H  b  placed, 
and  the  spiral  iron  plate  or  worm,  which  is  fixed 
projecfing  from  the  axis,  and  which  forms  the  screw, 
18  made  very  nearly  to  fill  the  lower  part  of  the  in- 
side of  the  box.  By  this  means,  when  the  screw  is 
turned  round  by  the  wheels  FF,  or  by  any  other 
means,  it  raises  up  the  malt  from  the  box  d,  and  de- 
livers it  at  the  spout  G. 

The  screw'  is  equally  applicable  for  conveying  the 
malt  horisontally  in  the  trough  k  as  inclined ;  and 
similar  machines  are  employed  in  various  parts  of 
breweries  for  conveying  the  malt  wherever  the  situa- 
tion of  the  works  require. 

Fig.  1.  Plate  XLI.  is  the  mashing-madiinc.  WW 
is  the  tun,  made  of  wood  staves,  hooped  together.  In 
the  centre  of  it  rises  a  perpendicular  shaft  NN,  which 
is  turned  slowly  round  by  means  of  the  bevelled 
wheels  KI  at  the  top.  RR  are  two  arms  projecting 
from  the  axis,  and  supporting  the  short  vertical 
axis  S  at  the  extremities,  so  that,  when  the  central 
axis  is  turned  round,  it  will  carry  the  axle  S  round 
the  tun  in  a  circle.  The  axis  S  is  furnished  with  a 
number  of  anns  T,  which  are  shown  in  fig.  2  ,  and 
have  blades  placed  obliquely  to  the  plane  of  their 
motion.  When  the  axis  is  turned  round,  these  arms 
agitate  the  malt  in  the  tun,  and  give  it  a  constant 
tendency  to  rise  upwards  from  the  bottom. 

The  motion  of  the  axis  S  is  produced  by  a  wheel  Q 
on  the  upper  end  of  it,  which  is  turned  by  a  wheel  P, 
fastened  on  the  lower  end  of  the  tube  O,  which  turns 
freely  round  upon  the  central  axis  N.  On  the  upper 
end  of  the  same  tube  O  is  a  bevelled  wheel  M,  re- 
ceiving motion  from  a  wheel  L,  which  is  fixed  upon 
the  end  of  the  horizontal  axis  F,  which  gives  motion 
to  the  whole  machine.  This  same  axis  has  a  pinion  G 
upon  it,  which  gives  motion  to  the  wheel  H,  fixed 
upon  the  end  of  an  horizontal  axle,  which,  at  the 
opposite  end,  has  a  bevelled  pinion  I,  working  the 
wheel  K,  before  mentioned.  By  this  means  the  ro- 
tation of  the  central  axis  N  will  be  very  slow,  eom- 
pared  with  the  motion  of  the  ^xis  &;  for  the  htter* 
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l>etcrfptioo  wQl  make  17  or  18  revolutions  on  iti  own  axis  in  the 
ofpiaips.  g^gae  space  of  time  that  it  will  be  carried  once  round 
the  tun  by  the  motion  of  the  axis  N.  At  the  be- 
ginning of  the  operation  of  mashing,  the  machine  is 
n^ade  to  move  with  a  slow  motion  ;  but,  ai^er  having 
wotted  all  the  nalt  by  one  revolution,  it  is  made  to 
revolve  quicken  For  this  purpose  the  ascending 
shaft  A,  which  gives  motion  to  the  machine,  has  two 
bevelled  wheels  BC  fixed  upon  a  tube  X,  which  is 
fitted  upon  the  shaft.  T^ese  wheels  actuate  the 
wheels  D  and  E  upon  the  end  of  the  horisontal 
shaft  F ;  but  the  distance  between  the  two  wheels 
B  and  C  is  soch,  that  they  cannot  be  engaged  both 
at  once  with  the  wheels  D  and  B ;  but  the  tube  X» 
to  which  they  are  fixed,  is  capable  of  sliding  up  and 
down  on  the  axis  A  sufficiently  tn  bring  either  wheel 
B  or  C  into  action  with  its  corresponding  wheel  E 
or  D  upon  the  horisontal  shaft :  and  as  the  diame- 
ters of  BE  and  CD  are  of  very  different  propor- 
tions, the  velocity  of  the  motion  of  the  machine  can 
be  vasicd  at  pleasuve,  by  using  one  or  other :  b  and  c 
aaa  two  levers^  which  are  forked  at  the  ends,  and 
embrace  coUars  at  the  ends  of  the  tube  X :  and  the 
levers  being  united  by  a  rod,  the  handle  b  dves  the 
XBtaoa  of  moving  the  tube  X  and  its  wheels  BC  up 
or  down,  to  obtain  the  aotion  of  the  difi^rent  wheels. 
Figs.  9.  and  4.  represent  a  large  close  copper. 
A  A  is  the  copper,  and  B  the  pen  placed  over  it. 
The  copper  has  a  large  tube  £  rising  up  from  the 
dome  of  it,  t<>  convey  the  steam ;  and  from  the 
top  of  this,  four  inclined  pipes  R  descend,  the  ends 
being  immersed  beneath  the  surface  of  the  water  or 
wort  contained  in  the  pan.  By  this  means  the  steam 
which  rises  from  the  copper  issues  from  the  ends  of 
the  pipes  R,  and  rises  in  bubbles  through  the  liquor 
in  the  pan,  so  as  to  heat  it.  In  the  centre  of  the 
copper  is  a  perpendicular  spindle  a,  which,  at  the 
lower  end,  has  arms  dd  fixed  projecting  from  it,  and 
is  turned  round  by  a  cog-wheel  b  at  the  upper  end. 
From  the  arms  dd^  chains  are  hung  in  loops,  which 
drag  round  upon  the  bottom  of  the  copper,  when  the 
axis  is  turned ;  and  this  motion  stirs  up  the  hops,  to 
keep  them  from  burning  to  the  bottom :  fg  is  a 
chain  and  roUer  to  draw  up  the  spindle  a,  when  the 
rowser  is  not  w^anted ;  and  ee  are  iron  braces  pro- 
ceeding from  the  outside  of  the  copper,  to  retain  the 
axis  a  firmly  in  the  centre  of  the  copper.  D  is  the 
waste-pipe  for  carrying  off  the  steam  into  the  chim- 
ney, when  it  is  not  required  to  heat  the  liquor  in  the 
pan.  The  copper  represented  in>  the  drawing  is 
made  in  the  same  manner  as  usual ;  but  the  fire  is 
applied  beneath  it  in  a  manner  very  different  from 
the  common  brewing- coppers.  The  method  was  de- 
vised with  a  view  to  the  burning  or  consuming 
the  smoke :  and  was  employed  in  the  brewery  of 
Messrs  Meux  and  Company,  London,  about  the 
year  1803. 

The  fire  place  is  divided  into  two  by  a  wall  ex-> 
tended  beneath  the  bottom  of  the  boiler,  as  shown 
by  Z  in  the  ).lan,  fig*  4.  where  the  dotted  circle  A 
represents  the  bottom  of  the  copper,  and  the  circle 
X  its  largest, part.  The  section  in  fig.  3.  shows  on- 
ly one  of  thc»e .  fire  places,  of  which  C  is  the  fire- 
frate;  the  raw  coal  is.  not  thrown  in;  through,  the 
i-fs  door  ia  the  manner  .of  jconmon  furoaces»  but  ia 


put  into  a  narrow  inclined  boi  of  east-iron  A,  built  Inscription 
m  the  brick-work,  and  shaped  like  a  hopper ;  the  ojj^^*^ 
coals  contained  in  this  hopper  fill  it  up,  and  stop  the^"^*^^^*^ 
entrance  of  the  air  so  as  to  answer  the  purpose  of  a 
door ;  and  the  coals  at  the  lowest  part  or  mouth  of 
the  hopper,  are  brought  into  a  state  of  ignition  be- 
fore they  are  forced  forwards  into  the  furnace,  which 
is  done  by  introducing  a  rake  or  poker  at  t,  just  be- 
neath the  lower  end  of  the  hopper  A,  and  forcing  the 
coals  forwards  upon  the  grate  bars  C.  Immediately 
over  the  hopper  k,  a  narrow  passage  is  left  to  admit 
a  stream  of  fresh  air  along  the  top  of  the  hopper  to 
pass  over  the  surface  of  the  fuel,  which  is  burning 
at  the  lower  end  of  the  hopper  h.  By  this  mean9 
the  smoke  rising  from  that  portion  of  fuel,  is  carried 
forwards  over  the  burning  coals  upon  the  grate  C, 
and  is  thereby  consumed.  B^ond  the  grate  bars  Cf 
a  breast  wall  S  is  erected,  to  direct  the  flame  up- 
wards, against  the  bottom  of  the  boiler  A,  and  thence 
descending  under  the  bottom,  the  flame  is  received 
into  the  flues,  which  make  each  a  half  turn  round 
the  lower  part  of  the  copper,  as  shown  in  the  plan 
at  1 1,  and  then  enter  the  chimney  or  perpendicular 
flue  W  at  the  same  point ;  the  entrance  being  regu- 
lated by  a  damper  to  make  the  draught  more  or  less 
intense.  There  is  also  a  sliding  door  or  di^mper  E,. 
which  closes  up  ^  the  lower  part  of  the  chimney,  and 
by  means  of  these  two  dampers  the  fire  under  the 
copper  can  be  regulated  to  the  greatest  precision ; 
for  by  opening  the  damper  F  it  admits  the  cold  air 
to-  enter  immediately -•into  the  chimney,  W,  and  thus 
take  off  the  rapidity  of  the  draught ;  and,  at  the  same 
time,  by  closing  the  dampers  from  the  flues  into  the 
chimney,  the  intensity  of  the  draught  through  the  fire 
is  checked,  which  is  very  necessary  to  be  done  when 
the  contents  of  the  copper  are  drawn  off.  Immedi- 
ately over  the  fire-grate  c,  an  arch  of  fire-bricks  or 
stone,  St  is  placed  beneath  the  bottom  of  the  copper, 
to  defend  it  from  the  intense  heat.  The  chimney  is 
supported  on  iron  columns  RR,  Behind  the  fire* 
grate  c,  is  a  cavity,  r,  for  the  reception  of  the 
masses  of  scoriae  which  are  always  formed  in  sa 
large  a  fire.  They  are  pushed  back  off"  the  grate 
into  this  receptacle  with  an  iron  hook^  as  fast  as  they 
accumulate.  The  bottom  of  tliis  receptacle  is  formed 
of  sliding  Jron  doors,  which  can  be  opened -by  draw- 
ing them  out,  and  in  this  way  the  clinken  are  dis- 
charged ;  or  the  whole  of  the  fire  may  be  driven  back 
off  the  grate  into  this  cavity,  and  will  then  fall 
through  into  the  ash-pit  and  be  removed  from  the 
copper,  which  is  very  necessary  to  be  done  when 
the  copper  is  to  be  cooled,  so  that!  men  may  descend 
into  it  to  clean  out  the  sediment  which  is  left  after 
boiling  the  wort.  For  a  more  particular  description: 
of  this  method  of  setting  boilers,  see  PhUasophical- 
Magazine^  Vol.  XVII. 

^g.  6*  r^resents  one  of  the  aliiice-cocks  whicb 
are  used  to  make  the  communications  of  the  pipes 
with  the  pumps  or  other  parts  of  the  breweiy.  BB 
represents  the.  pipe  in  which  the  cock  is  placed.  The 
two  parts  of  this  pipe  are  screwed  to  the  sides  of  a- 
box.  CC«  in  which  a.  slider  A  rises  and 'Ms,  and 
intercepts  at  pleasure  the  passage  of  the  pipe. 
T^e  slkler  is  moved  by  the  rod  a,  which  passes 
through  a  stuffing-box  in  the  top,  the  box  which 
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Description  contains  the  slider,  and  has  the  rack  h  fastened  to  it* 
of  Plates  jije  ^^^1^  is  moved  by  a  pinion  fixed  upon  the  axis  of 
'BrLk*.  ^  handle  «,  and  the  rack  and  pinion  is  eontained  in 
a  frame  d,  which  is  supported  by  two  pillars.  The 
frame  contains  a  small  roller  behind  the  rack,  which 
bears  it  up  towards,  the  pinion,  and  keeps  its  teeth 
up  to  the  teeth  of  the  pinion.  The  slider  A  is  made 
to  fit  accurately  against  tlie  internal  surface  of  the 
box  C,  and  it  is  made  to  bear  against  this  surface 
by  the  pressure  of  a  spring,  so  as  to  make  a  perfect- 
ly close  fitting. 

Fig.>5.  is  a  small  cock  to  be  placed  in  the  side  of 
the  great  store-vats,  for  the  purpose  of  drawing  off 
a  small  quaritity  of  beer,  to  taste  and  try  its  quality. 
A  is  a  part  of  the  stave  os  thickness  of  the  great 
store-vat ;  into  thi^  the  tube  B  of  the  cock  is  fitted, 
and  is  held  tight  in  its  place  by  a  nut  a  d  screwed  on 
withinside.  At  the  other  end  of  the  tube  B,  a  plug 
c  is  fitted,  by  grinding  it  into  a  cone,  and  it  is  kept  in 
by  a  screw.  This  plug  has  a  hole  up  the  centre  of 
it,  and  from  this  a  hole  proceeds  sideways  and  corre* 
spends  with  a  hole  made  through  the  side  of  the  tube 
when  the  cock  is  open ;  but  when  the  plug  c  is  turn- 
ed round,  the  hole  will  not  coincide,  and  then  the 
cock  will  be  shut.  D  is  the  handle  or  key  of  the 
eock,  by  which  its  plug  is  turned  to  open  or  shut  it ; 
this  handle  is  put  up  the  bore  of  the  tube  (the  cover 
£  being  first  unscrewed  and  removed),  and  the  end 
of  it  b  adapted  to  fit  the  end  of  the  plug  of  the  cock* 
The  handle  has  a  tube  or  passage  bored  up  it  to 
convey  the  beer  away  from  the4Cock  when  it  is  open- 


ed, and  from  this  the  passage^  throdgh  the  handle,  Dncrfptkui 
leads  to  draw  the  beer  into  a  glass  or  tumbler.  The  ^^^^^^ 
hole  in  the  side  of  the  plug  is  so  arranged,  that 
when  the  handle  is  turned  into  a  perpendicular  di- 
rection with  the  passage^  downwards,  the  cock  wiii 
be  open.  The  intention  of  this  contrivance  is, 
that  there  shall  be  no  considerable  projection  be« 
yond  the  surface  of  the  tun;  because  it  some- 
times happens  that  a  great  hoop  of  the  tun  breaks, 
an^  falling  down,  its  great  weight  would  strike 
out  any  cock  which  had  a  projection ;  and  if  thb 
happened  in  the  night  much  beer  might  be  lost  be- 
fore it  was  discovered.  The  cock  above  described 
being  almost  wholly  withinside,  and  having  scarcely 
any  projection  beyond  the  outside  surface  of  the  tUD| 
is  secure  from  this  accident. 

Fig.  7>  is  a  small  contrivance  of  a  vent  peg,  to  be 
screwed  into  the  head  of  a  common  cask  when  the 
beer  is  to  be  drawn  off  from  it,  and  it  is  necessary  to 
admit  some  air  to  alhow  the  beer  to  flow.  AA  re- 
presents a  portion  of  the  head  of  the  cask  into  which 
the  tube  B  is  screwed.  The  top  of  this  tube  is  sur- 
rounded by  a  small  cup,  from  which  project  the  two 
small  handles  CC»  by  which  the  peg  is  turned  round 
to  screw  it  into  the  cask.  The  cup  round  the  upper 
part  of  the  tube  is  filled  with  water,  and  into  this  a. 
small  cup  D  is  inverted ;  in  consequence,  the  air  can 
gain  admission  into  the  cask  when  the  pressure 
within  is  so  far  diminished  that  the  air  will  bubble 
up  through  the  water^  and  enter  beneath  the  small 
cup  D.  (a.) 


BRICK,  a  kind  of  artificial  stone  made  of  baked 
clay. 
History.  ].  The  art  of  making  bricks  is  so  simple  that  it 

niuft  have  been  practised  in  the  earliest  ages  of  the 
world ;  probably  before  mankind  had  discovered  the 
method  of  fashioning  stones  to  suit  the  purposes  of 
building.  The  Book  of  Genesis  informs  us,  that 
burnt-bricks  were  employed  in  the  construction  of 
Babel.  <  Now,  as  this  structure  appears  to  have  been 
raised  about  400  years  after  the  period  of  the  flood, 
we  may  say,  without  much  exaggeration,  that  the 
method  of  mdcing  bricks  existed  from  the  very  ori- 
gin of  society.  Bricks  seem  to  have  been  in  com- 
mon use  in  Egypt  while  the  Israelites  were  in  sub- 
.  jectidn  to  that  nation ;  for  the  task  assigned  them 
was  the  making  of  brick ;  and  we  are  informed  in 
Exodus,  that  the  Israelites  built  two  Egyptian  cities. 
Ko  particulars  art  given  "in  scripture  of  the  me- 
thod of  making  bricks;  but  as  straw  was  one  of 
the  ingredients,  and  as  it  veiy  seldom  rains  in 
Epgypt,  it  is  probable  that  their  bricks  were  not 
burnt,  but  merely  baked  by  the  heat  of  the  sun. 
The  same  mode  of  making  bricks  seems  still  to 
be  practised  in  the  East.  For  the  ruins  of  the 
tower  pear  Bagdad,  which  some  have  considered  as 
the  Tower  of  fiabel,  others  as  the  Tower  in  Babylon 
described  by  Herodotus  (lib.  i.  c*  IBl.),  is  formed  of 
unbq/rnt-bricks.  We  have  seen  specimens  from  th^t 
place ;  they  are  large,  but  thin,  and  have  a  brown 


colour.  It  is  not  at  all  likely  that.structores  of  n«» 
burnt-brick  should  be  able  to  resist  the  weather 
since  the  time  of  Nebuchadnezzar ;  it  is  much  more 
probable  that  the  tower  in  question  was  raised  by 
the  Arabs  in  comparatively  modem  times. 

The  art  of  brick-making  was  carried  to  consider- 
able perfection  by  the  Greeks.  Pliny  informs  us, 
that  they  made  use  of  bricks  of  three  different  sizes, 
distinguished  by  the  following  names;  didoron,  or 
six  inches  long;  tetradoron,  or  twelve  inches  long;  and 
pentadoron,  or  fifteen  inches  long  (lib.  xxxv.  c.  14). 
That  the  Romans  excelled  in  the  art  of  making 
bricks  we  have  the  amplest  evidence,  since  brick 
structures  raised  at  Rome  1700  years  ago,  Trajan'f 
pillar  for  example,  still  remain  as  entire  as  when  first 
built.  Brick-making  lias  been  carried  to  great  per- 
fection by  the  Dutch,  who  have  long  been  in  the 
habit  of  forming  their  floors,  and  even  of  paving 
their  streets,  in  some  cases,  with  bricks.  And  it 
is  remarkable  how  long  their  bricks  will  continue  un- 
injured in  such  situations.  Though  brick-making 
has  been  long  carried  on  in  England,  and  especially 
in  the  neighbourhood  of  London,  upon  a  very  great 
scale,  and  though  the  process  upon  the  whole  is  con- 
ducted in  this  country  with  very  considerable  skill, 
yet  it  must  be  acknowledged,  that  English  bricks  are 
by  no  means  so  durable  as  Dutch  bricks.  We  art 
disposed  to  ascribe  this  inferiority  not  bo  much  to 
tbe  nature  of  the  siaterials  employed  in  Uie  manu* 
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Brirk.  facture  of  English  bricks,  as  to  the  mode  most  ire- 
^f^\/'^^  quently  employed  in  London  in  building  houses^ 
Few  of  the  London  houses,  comparatively  speaking, 
are  freeholds*  Most  of  them  are  built  upon  ground 
let  for  a  lease  of  a  certain  number  of  years,  which 
seldom  exceeds  99  years.  Ader  the  expiration  of 
this  period,  the  house  becomes  the  property  of  the 
landlord  who  let  the  ground.  Thus  it  becomes  the 
interest  of  the  builder  to  construct  tkie  house  so,  that' 
it  shall  last  only  as  long  as  the  lease.  Hence  the 
goodness  of  the  bricks  becomes  only  a  secondary  ob- 
ject* Their  cheapness  is  the  principal  point.  The 
object,  therefore,  of  the  brickmakers  is  not  to  fur- 
nish durable  bricks,  but  to  make  them  at  as  cheap  a 
rate  as  possible.  Accordingly,  the  saving.of  manual* 
labour,  and  of  fuel,  have  been  carried  by  the  makers 
of  London  bricks  to  veiy  great  lengtlis.  We  can- 
not but  consider  this  mode  of  proceeding  as  very  ob- 
jectionable, and  as  entailing  a  much  heavier  expence 
upon  London  than  would  have  been  incurred  had 
twice  the  original  price  been  laid  out  upon  the  bricks 
when  they  were  first  used;  and  had  the  houses  been 
constructed  to  last  a  thousand  instead'  of  a  hundred  * 
years.  No  doubt,  certain  advantages  attend  these 
ephemeral  structures.  The  inhabitants  are  enabled, 
once  every  century,  to  suit  their  houses  to  the  pre-^ 
▼ailing  taste  of  the  day.  Thus,  there  are  no  anti- 
Guated  houses  in  London.  But  as  the  increase  of 
the  price  of  all'  the  materials  of  building  has  more 
than  kept  pace  with  the  increase  of  the  wealth  of 
individuals,  it  is  to  be  questioned  whether  the  houses 
are  always  ioiproved  when  they  are  pulled  down  and 
rebuilt. 
Utnra  a»<l  2.  The  best  material  for  making  brick  is  what  in 
:m<J«  of  the  English  language  is  called  loam,  a  terra  usually 
^^'  applied   to   a  natural  mixtui«  of  sand  and  clay. 

Siich  a  mixture  may  be  converted  into  brick  with- 
otrt  any  addition  whatever.  Marl  likewise  answers 
the  purpose  of  common  bricks  very  well, — indeed 
better  than  fnost  other  mixtures.  Mari  is  a  natural 
mixture  of  limestone  and  clay  in  variable  propor- 
tions. Now,  the  more  lime  it  contains,  the  better 
does  it  answer  for  a  manure ;  and  the  less  lime  it 
contains,  the  more  suitable  it  is  to  the  brickmaker. 
It  would  be  in  vain  to  attempt  a  particular  detail 
X  of  the  constituents  of  clays,  because  they  vary  too 
much  from  each  other  to  admit  of  any  correct  gene- 
rali2ation.  We  believe,  however,  that  clays  veiy 
frequently  consist  of  decomposed  felspar,  in  which 
case  we  may  conceive  them  i|s  composed  of  about 
three  parts  of  silica  in  the  state  of  a  very  fine  pow- 
der, and  one  part  of  alumina.  This  is  the  case  with 
porcelain  clay.  ,  Indeed,  the  porcelain  clay  of  Corn- 
wall appears  incontrovertibly  to  be  nothing  else  than 
decayed  felspar,  or  perhaps  felspar  which  never  had 
assumed  any  other  form  than  that  of  clay*  The 
rock  from  which  it  is  taken  is  an  agglutinated  mix- 
ture of  quartz  and  this  clay.  The  quartz  is  sepa- 
rated by  washing.  Such  a  rock  might  probably  be 
converted  into  most  beautiful  brick,  merely  by  cut- 
ting it  out  m  the  proper  shape,  and  subjecting  it  to 
the  requisite  heat ;  or  rather  by  kneading  the  whole 
into  a  paste  with  the  requisite  quantity  of  water, 
moulding  it  into  bricks^  and  drying  and  burning 
ihem# 


Potter's  clay  is  a  compouad  of 

Silica 

Alumina. 

Lime            -            • 

Oxide  of  iroB 

Water 

43.S 

dd.2 

8.6 

1.0 

18.0 

Loss         '    - 

8 

llrick. 


Total 


100.0 


When  the  clay  proceeds  from  the  decomposition- 
of  hornblende,  as  is  likewise  often  the  case,  it  con- 
tains about  Si  parts  of  silica,  1  of  alumina,  1  of 
lime,  and  about  1^  of  oxide  of  iron.  Sometimes 
the  grains  of  sand  which  exist  in  clay  consist  of 
fragments  of  felspar.  In  such  cases  the  clay  may 
be  fused  by  heat. 

^  No  mixture  of. alumina  and  silica,  in  any  propor- 
tions whatever^  can  be  fused  by  the  strongest  heat 
which  can  be  raised  in  our  furnaces.    Hence  such 
mixtures  are  best  adapted  for  making  fire-bricks, 
crucibles,  and  glasshouse  pots.     Stourbridge  clay  is 
suclra  niixtnre,  blackened  by  coaly  matter.    It  an- 
swers these  purposes  better  than  any  other  clay  in 
England.    Neither  can  a  mixture  of  lime  and  alu- 
mina be  fused,  in  whatever  proportions  the  ingredi« 
ents  be  mixed.    But  a  mixture  of  silica,  lime,  and  . 
alumina,  is  veiv  fusible,  and  the  fusion  is  most  rea- 
dily efiected  when  we  employ  two  parts  of  silica  to  ^ 
one  of  lime.    The  preseace  of  oxide  of  iron  also 
renders  clay  fusible,  but  not  unless  its  proportion  be  . 
much  greater  than  ever  is  likely  to  occur  in  any  clay  ^ 
used  for  the  manufacture  of  bricks. 

For  marking  common  bricks,  the  most  durable  mix- 
ture  ought  to  be  common  clay  and  limestone  or  chalk*  . 
Perhaps  the  best  proportions  would  be  three  parts  of. 
clay,  and  one  part  of  limestone  or  chalk  in  powder* 
When  such  a  mixture  is  exposed  to  heat,  it  would 
experience  an  incipient  fusion,  and  would  thereby  be 
rendered  much  harder  and  denser  than  common . 
bricks.    The  consequence  would  be,  that  it  would 
imbibe  much  less  water,  and  would  therefore  be  much 
less  liable  to  crack  and  fall  to  pieces  in  winter  than 
common  bricks.    For  when  water  has  insinuated  it- 
self  into  the  pores  of  a  common  brick,  and  is  con- 
verted into  ice,  it  undergoes  an  expansion  which  dis- 
locates  the  parts  of  the  brick,  and  reduces  it  to 
fragments.     This  is  often  conspicuously  the  case 
with  tyles,  which,  from  their  exposed  situation,  are  .- 
more  liable  to  be  soaked  with  water  than  common  . 
bricks.     Hence  also  covering  the  surface  of  the 
brick  with  a  coating  of  paint  has  a  great  tendency 
to  preserve  them  from  cracking  and  breaking.    This 
practice  is  frequently  followed  in  England. 

It  would  be  foreign  to  the  object  of  this  article 
to  enter  into  any  long  details  respecting  the  chemi-  . 
cal  investigations,  and  the  opinions  entertained  al 
different  periods  respecting  the  nature  of  clay.  At 
first,  it  was  supposed  to  be  a  peculiar,  species  of 
earth,  but  Hellot  demonstrated  that  it  consisted  at 
least  of  two  constituents ;  for  sulphuric  acid  had  the 
property  of  destroying  its  plastic  nature,  and  of  ren- 
dermg  it  scarcely  more  adhesive  than  sand.    The  , 
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Brick,     portion  that  remained  behind  did  not  effervesce  with 
^""^"V^^  acids.     It  was  not,  therefore,  of  a  calcareous  nature. 
Mr  Pott  went  a  step  farther ;  he  showed  in  the  con- 
tinuation of  bis  Lithogeognosia  that  sulphuric  acid 
formed,  with  the  portion  of  clay  which  it  dissolved* 
a  salt  possessing  the  properties  of  alum.     In  the 
year  ijdQ,    Baun)6  published  his    Dissertation  on 
Claysy  which  he  had  drawn  up  in  consequence  of 
a  premium  offered  by  the  Academy  of  Sciences  at 
Bourdeaux,  for  the  best  solution  of  the  following 
question :   What  are  the  principles  and  constituents 
of  clay,  and  die  natural  changes  wHich  it  experiences, 
and  what  are  the  methods  of  rendering  it  fertile? 
The  Academy  did  not  consider  Baume's  solutions  as 
aatisfactory.     He  published  his  Memoir,  in  conse- 
-quence,  as  a  kind  of  defiance.    He  had  been  em- 
ployed along  with  Macquer  m  making  numerous  ei^- 
periments  on  clay,  with  a  view  to  the  improvement 
of  the  porcelain  manufacture  in  France.     Guided  by 
these  experiments,    he  drew  as  a  conclusion  that 
clay  is  a  mixture  of  two  different  substa-nces;  1.  Si- 
lica in  a  state  of  purity ;  2.  Silica  combined  with  an 
underdose  of  sulphuric  acid.     It  was  the  second  of 
these  constituents  that  gave  to  clay  its  fatty  and 
.  plastic  nature.     Margraaf  had  long  before  (in  1756) 
demonstrated   that   the  ingredient    of   clay   which 
Baum6  took  foi:  a  salt,   and  which  he  affirmed  was 
soluble  in  water,  was  a  peculiar  species  of  earth,  dif- 
ferent from  every  other,  which  constitutes  the  basis 
of  alum,   which  dissolves  in  sulphuric  acid,    but 
which  does  net  form  alum  unless  a  portion  of  potasl^ 
be  added  to  the  solution.    Thus,  by  the  labours  of 
Hellbt,  Pott,  Baum6,  and  Margraaf,  the  nature  of 
clay  was  completely  developed.     It  was  ascertained 
to  be  a  mixture  of  alumifia  and  silica,  in  variable 
proportions.    It  was  shown,  also,  that  it  sometimes 
contained  sulphuric  acid,  and  not  unfrequently  pot- 
ash.    Hence  the  reason  why,  in  some  cases,  it  could 
be  converted  into  alum  by  digestion  in  sulphuric 
acid,  without  the  necessity  of  adding  any  potash  to 
the  solution.     Modern  chemists  have  added  consi- 
derably to    these    facts.     They  have  shown   that 
«    chalk,  felspar,  mica,  hornblende,  oxide  of  iron,  coal, 
bitumen,  &c.  are  not  unfrequently  mixed  witli  it ; 
and  that  these  additions  alter  its  qualities  consider- 
ably, and  render  it  fit  or  unfit  for  the  diiftrent  pur- 
poses to  which  clay  is  usually  applied, 
prepantion    '  3.  Clay  intended  to  be  made  into  bricks  oucht  to 
of  tb«  Clay,  be  dug  out  of  the  earth,  and  exposed  to  the  air  and 
mid  ^ofmryfQ^ifj^^  fQJ  a  considerable  time  before  it  is  empioy- 
p|^^     ^  ed.    The  longer  this  exposure  is  continued,  so  much, 
the  better  wUl  it  be  fitted  for  making  bricks,    lliis 
exposure  answers  a  variety  of  purposes.    If  the 
stones,  by  the  decomposition  of  which  the  clay  has 
been  formed,  are  not  entirely  decomposed,  this  ex- 
posure serves  to  complete  the  process,  by  promoting 
the  disentegrating  action  of  the  air  and  rain.     The 
exposure  serves,  likewise,   to  pulverize  the  clay, 
which  is  essentfal  to  the  making  of  good  bricks.  We 
have  little  doubt  that  the  same  amelioration  in  the 
clay  would  be  produced  by  simply  drying  it  in  the, 
open  air,  and  men  grinding  it  to  powder  in  a  mill. 
By  such  a  process,  the  quality  of  the  bricks  would 
be  prodigiously  improved.    Nor  do  we  conceivethat 
vuch  an  addition  would  greatly  enhance  the  expen- 


ces  of  the  brickmaker,  at  least  in  those  districts    Brkfc' 
where  the  mill  could  be  driven  by  water. 

When  the  clay  has  been  reduced  to  powder,  the 
next  step  is  to  make  it  into  a  stiff  pagte  with  wa- 
ter. Too  much  water  should  not  be  employed^  . 
because  it  is  injurious  to  tbe  strength  of  the 
bricks  ;  and  the  utmost  care  should  be  taken  to  mix 
the  whole  of  the  clay  as  equally  as  possible  witli  the 
water.  If  some  parts  of  the  paste  be  moister  than 
others,  it  will  occasion  an  inequality  in  the  texture 
of  the  bricks  formed  of  it,  viill  render  them  apt  to 
crack,  and  will  greatly  injure  both  their,  strength  and 
their  beauty.  Hence  the  great  importance  of  work- 
ing .the  clay  for  a  considerable  length  of  time  betbre 
moulding  it  into  bricks.  It  is  in  this  part  of  the 
process  that  we  believe  British  brickmakers  in  gene- 
ral are  most  defective.  As  far  as  we  have  had  an 
opportunity  of  witnessing  the  process  of  kneading 
the  clay,  as  conducted  either  in  the  neighbourhood 
of  London  or  Edinburgh,  we  have  always  found  % 
great  sparing  of  labour.  Hence  we  believe  the  rea- 
son why  so  many  of  the  English  bricks  appear  fuJl 
of  cracks,  even  when  sold  to  the  builder.  Such 
bricks  ought  never  to  be  purchased,  as  it  is  perfectly 
obvious  that  tliey  cannot  make  a  durable  building. 

The  kneading  of  the  clay  is  performed,  in  soq3<> 
places,  by  men's  feet ;  in  -others,  by  the  feet  of 
horses,  and  in  others  by  machinery.  The  last  method 
is  undoubtedly  the  best ;  and  we  conceive  likewise 
that  it  might  be  made  the  cheapest.  It  would  be 
easy  to,  devise  machinery  for  kneading  the  clay,  upon 
principles  similar  to  those  employed  in  mashing  by 
the  London  ^rter  brewers.  And,  if  such  a  ma- 
chine were  driven  by  water,  we  conceive  that  it 
would  not  be  nearly  so  expensive  as  either  men  or 
horses. 

When  the  clay  is  sufficiently  kneaded,  it  is  mould* 
ed  in  10  the  form  of  a  brick,  bv  being  put  into  a 
very  simple  wooden  mould ;  and  the  upper  part  of 
the  brick  is  made  smooth  and  even  by  cutting  off 
the  superfluous  part  with  a  wooden  knife.  The 
process  is  very  simple,  and  is  conducted  by  the 
workmen  with  great  rapidity.  A  good  brickmaker 
will  mould  about  5000  bricks  in  a  day.  He  disen« 
gages  the  bricks  from  the  mould  by  a  gentle  stroke 
on  the  back  of  the  mould ;  and  the  wet  bricks  are 
at  first  arranged  in  rows  upon  long  boards.  When 
sufficiently^dry  to  be  handled,  they  are  turned,  and 
«t  last  piled  up  in  loose  walls,  which  are  thatched 
with  straw  to  keep  off  the  rain.  In  this  position 
they  are  allowed  to  remain  till  they  have  become  as 
dry  as  they  can  become  in  the  open  air. 

In  many  cases,  the  cla^  used  for  brick-making 
is  destitute  of  the  requisite  quantity  of  sand.  If 
such  clay  were  made  into  bricks,  it  would  shrink  so 
much  in  the  burning,  that  the  bricks  would  lose 
their  shape,  ^nd  would  probably  crack  in  every  di- 
rection. To  prevent  this,  it  is  necessary  to  add  a 
certain  quantity  of  sand.  This  sand  should  not  be 
very  fine.  It  answers  best  when  the  particles  are  of 
such  a  size  as  to  be  readily  distinguished  by  the 
naked,  eye.  Even  when  as  large  as  coriander  seedsy 
it  has  been  found  to  answer  better  than  very  fine 
sand.  The  brickmakers  in  the  neighbourhood  of 
London  bring  their  sand  from  the  bottom  of  th9 
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Brick.     Thames  near  Woolwich,  where  it  is  raised  by  boats 
^-^^^^^  employed  for  that  purpose,  and  brought  up  the  river 

for  the  use  of  the  brickmakers. 
Barainft  of  4.  No  general  directions  can  be  given  respecting  the 
thf  Bricks,  quantity  of  sand  to  be  mixed  with  the  clay,  because 
that  depends  upon  the  nature  of  the  clay,  and  upon 
the  uses  for  wnich  the  bricks  are  intended.  The 
more  sand  is  added,  the  more  accurately  do  the 
bricks  retain  their  shape,  and  the  less  apt  are  they 
to  crack  during  the  burning ;  but,  at  the  same  time, 
their  strength  is  diminished.  Chemical  lutes  are 
often  composed  of  four  parts  of  sand  and  one  part  of 
clay.  Such  mixtures  do  not  contract  much  in  burn- 
ing, and,  therefore,  arc  not  apt  to  crack  and  drop 
o^  which  is  the  reason  why  chembts  employ  them. 
But  they  have  not  the  adhesiveness  of  brick  after  be- 
ing burnt,  and  would  not,  therefore,  answer  the  pur- 
poses of  the  brickmaker.  In  stone-ware,  the  mixture 
consists  of  about  four  parts  of  clay  and  one  of  fine 
sand.  It  bums  to  a  hard,  cohesive  substance,  capa- 
ble of  striking  fire  with  steel.  Such  a  proportion 
then,  in  many  cases,  would  answer  the  purposes  of 
the  brickmaker. 

The  London  brickmakers  make  another  addition 
to  the  clay,  which,  we  believe,  is  peculiar  to  them. 
They  add  to  every  tliree  parts  of  the  clay  about  one 
part  of  tlie  ashes  from  the  fire-places  of  the  city  of 
London.  Theie  ashes  contain  some  earthy  matter ; 
but  they  consist,  in  a  great  measure,  of  small  coal 
unbumt,  and  little  altered,  which  has  fallen  through 
the  interstices  of  the  crate.  Tlie  consequence  is, 
that  such  a  mixture,  when  sufficiently  heated,  takes 
fire  and  burns  of  itself,  though  very  slowly  ;  so  that 
the  London  bricks  are  burnt,  in  a  great  measure,  by 
means  of  the  fuel  mixed  with  the  day  of  which  they 
are  composed. 

It  is  essential  to  dry  the  bricks  thoroughly,  in  the 
open  air,  before  burning  them.  For  when  heat 
is  apfilied  to  wet  clay,  the  water  which  it  contains 
being  prevented  from  escaping  by  the  adhesiveness 
of  the  mixture,  is  converted  into  steam,  and  cracks 
and  breaks  the  mass  of  clay  to  pieces.  Indeed,  after 
the  bricks  are  rendered  as  dry  as  they  can  become 
in  the  open  air,  they  ought  to  be  exposed,  at  first,  to 
a  gentle  heat,  which  ought  to  be  raised  to  redness, 
very  slowly,  and  in  proportion  as  the  moisture  of 
the  brick  is  dissipated.  Water  adheres  with  such 
obstinacy  to  clay,  that  it  is  never  all  driven  off  by 
the  heat  at  which  bricks  are  burnt.  But  the  portion 
which  remains  is  so  intimately  combined  with  the 
clay,  as  to  constitute  one  solid  mass,  which  has  no 
great  tendency  to  absorb  an  additional  quantity  of 
water. 

Bricks  are  most  commonly  burnt  in  a  kiln.  This 
is  *«  very  simple  structure,  usually  about  13  feet 
long,  lOf  wide,  and  12  feet  high.  The  walls  are 
one  foot  two  inches  thick,. and  incKne  a  little  to  each 
other  as  thev  ascend.  The  bricks  are  placed  on 
flat  arches,  having  holes  left  in  them  like  lattice- 
work. After  the  bricks  are  arranged  on  the  kiln, 
to  the  number  of  about  S0,000,  they  are  covered 
with  old  bricks  or  tiles*  Some  brush-wood  is  then 
kindled  in  the  kiln,  and  a  moderate  fire  kept  up  till 
the  bricks  are  rendered  as  dry  as  possible.  The 
lime  required  for  this  is  two  or  three  days,  and  the 


bricks  are  known  to  be  dry  when  the  smoke  (which 
is  at  first  black)  becomes  transparent.  The  mouth  of 
the  kiln  is  then  filled  up  with  pieces  of  brick  and 
clay,  leaving  only  room  to  introduce  a  faggot  at  a 
time.  This  structure  at  the  mouth  of  the  kiln  is 
called  a  shinlofr.  The  kiln  is  then  supplied  with 
faggots  of  furze,  heath,  fern,  or  whatever  vegetable 
substance  can  be  procured  at  the  clieapest  rate,  till 
the  arches  look  white,  and  the  fire  appears  at  the 
top.  The  fire  is  then  diminished,  and  at  length  al- 
lowed to  ^o  out,  and  the  kiln  is  permitted  to  cool. 
This  burning  process  usually  lasts  about  forty-eighi 
hours. 

The  method  of  burning  bricks  in  the  neighbouTi- 
hood  of  London,  is  very  di&rent  from  this.  We  do 
not  know  whether  it  be  practised  any  where  else. 
It  obviously  originated  from  the  difficulty  of  procur* 
ing  a  sufficient  quantity  of  vegetable  matter  to  bum 
the  enormous  number  of  bricks  consumed  every  year 
in  London.  If  we  consider  the  immense  extension^ 
of  houses  which  has  taken  place  in  London  within 
the  last  thirty  years, — ^if  we  consider  that  this  vast 
city,  containmg  above  1,000,000  of  inhabitanU,  ia 
almost  renewed  once  every  century,  we  may  be  able 
to  form  some  notion  of  the  prodigious  quantity  of 
bricks  which  it  must  consume.  In  the  country  round 
London  there  is  a  particular  kind  of  clay,  well  known 
by  the  name  of  London  Clay.  This  day  is  almost 
everywhere  covered  with  a  bed  of  gravely  which 
varies  in  thickness  according  to  the  devation  of  the 
surface.  Hence  the  whole  of  the  country  round 
London  is  fit  for  making  bricks.  Nothing  more 
is  necessary  than  to  dig  through  the  surface  of 
gravel,  and  get  to  the  clay. 

We  have  already  mentioned,  that  about  a  fourth 
part  of  the  London  bricks  consists  of  small  coal 
kneaded  up  along  with  tlie  clay.  When  the  bricks 
are  sufficiently  dry,  they  are  piled  up  on  each  other 
in  parallelopipedons  to  the  intended  height.  Be- 
tween each  two  rows  of  brick  there  is  strewed  a 
quantity  of  cinders,  amounting  to  about  three  inches 
in  thickness.  At  the  distance  of  about  nine  feet 
from  each  other,  perpendicular  spaces  are  left,  about 
a  brick  wide,  which  serve  the  purpose  of  flues. 
These  are  made  by  arching  the  bricks  over  so  as  to 
leave  a  space  between  each  about  a  brick  in  widths 
Over  the  whole  is  strewed  a  pretty  thick  covering  of 
cinders.  The  flues  are  filled  likewise  with  cinders, 
or,  if  they  cannot  be  had,  with  coal.  The  fire-place 
is  usually  at  the  west  end,  and  is  generally  three 
feet  high.  The  fire,  when  once  kindled  in  the  fire- 
place, propagates  itself  very  slowly  through  the  whole 
clamp,  as  bricks  piled  in  this  manner  are  called.  So 
very  slow  is  the  progress,  that  bricks  in  the  neigh- 
bourhood of  London  take  about  three  months  in  the 
burning.  The  heat  is  very  intense,  and,  as  the  fuel 
is  mixed  up  with  the  clay  itself,  every  part  of  thp 
brick  is  sure  to  be  sufficiently  burnt. 

We  conceive  that  the  mixture  of  about  one-fourth 
of  chalk  with  the  day  of  which  the  London  bricks 
are  made,  would  greatly  improve  their  quality.  The 
consequence  wodd  be  an  indpient  fusion,  whicli 
would  render  their  surface  much  more  compact  and 
solid.  The  only  difficulty  would  be  to  proportion 
the  quantity  of  chalk  so  as  to  prevent  complete  (ft* 


496 


B  R  I  C  K-M  A  K  I  N  G. 


Brick. 


Brickf. 


Swhuming 
Brieks. 


aioDi  which  w#uld  run  the  hricks  into  each  other, 
-atkd  destroy  them  entirely.  Bricks  made  of  mate* 
rials  which  have  undergone  complete  fusion,  would 
he  greatly  superior  to  common  bricks.  They  would 
-perfectly  resist  the  action  of  the  weather,  and  would, 
therefore,  last  much  longer  than  common  brick?. 
^In  Sweden  it  is  customary  at  some  of.  the  iron  foun* 
dories,  to  cast  the  scoriae  into  bricks,  which  they 
employ  in  constructing  their  furnaces.  Such  fur- 
naces the  writer  of  this  article  lias  seen;  and  he  was 
assured  by  the  gentleman  who  had  the  charge  of  the 
works,  that  thay  answered  fully  better  than  common 
bricks.  It  would  be  easy  to  make  any  quantity  of 
such  bricks  in  some  of  the  large  iron  founderies  of 
Great  Britain.  We  are  persuaded  that  such  bricks 
might  be  brought  into  use  for  a  variety  of  purposes 
with  great  advantage,  and  might  even  constitute  a 
lucrative  article  of  manufacture.  Bricks  made  from 
^e  scoriae  of  iron  and  copper  founderies,  would  vie 
in  beauty  with  marble  and  porphyry,  and  would  pos- 
sess a  smoothness  of  surface  and  a  iustre  to  which 
few  marbles  could  reach.    ^ 

Few  parts  of  Great  Britain  are  bo  well  adapted  for 
the  making  of  bricks,  according  to  the  London  plan, 
as  the  neighbourhood  of  Newcastle  upon  Tyne. 
There  the  enormous  heaps  of  small  coal,  whieh  are  of 
no  use  whatever,  would  furnish  abundance  of  fUel, 
at  a  much  cheaper  rate^  than  even  the'London  ashes; 
while  the  magnesian  limestone  that  occurs  in  such 
plenty  in  the  neighbourhood  of  Sunderland,  would 
•nabie  the  brickmaker  to  give  the  clay  the  rd^uisite 
degree  of  fusibility. 

^s  bricks  form  an  article  of  taxation,  and  furnish 
a^considerable  revenue  to  Governmeift,  their  size  hsis 
been  regulated  by  act  of  Parliament.  They  must  not 
be  less  than  8'^  inches  long,  2^  thick,  and  4  inches 
witle.  But  for  various  purposes,  they  a(re  madeti^f 
very  different  and  very  considerable  sizes. 

Fire-bricks  are  made  in  the  same  way  as  commdki 
bricks.  But  the  materials  are  difierent.  The  best 
clay  for  their  composition  is  Stourbridge  clay ;  and, 
instead  of  sand,  it  is  usual  to  mix  the  clay  with  & 
quantity  of  old  fire-bricks,  or  crucibles,  or  glass  pOts, 
reduced  previoudyto  powdor.  This  mixture  an- 
swers the  same  puippoies  as  sand,  while  it  does  Ddt 
communicate  the  tendency  to  fusion,  when  it  comes 
jn  contact  with  various  fluxes,  that  is  communicated 
by  siliceous  sand. 

There  is  a  kind  of  bricks  mentioned  1>y  PHny,  tUB 
used 'by  ^e  ancients,  which  were  so  light  as  to  swim 
in  water.  ^'  JPitanse  in  Asia,  et  in  ulterioris  His- 
paniae  civitatlbiis.Maxilua  et  Calento,  fiuht  Lateres, 
qui  ciccati  non  merguntur  in  aqua."  (Plinii  Natur. 
Histor.  lib.  xxxv.  c.  T4.)  Pliny  does  not  mention 
the  part  of  the  world  in  whieh  'the  earth  employed 
in  the  manufactures  df  these  bricks  was  found.; 
though  in  all  probiibiUty,  it  could  ndt  be  far  from 
the  cities  where  fhe  bricks  are  said  by  Pliny  to  have 
been  made.  He  says  ^that  the  material  empli^ed 
was  a  kind  of  pumice  stone.  But  it  was  qmte  un- 
(known  to  the  modems,  till,  in  the  year  1791,  Fab- 
broni  found  a  substance  at  CaBtel  del  Piano,  not  far 
from  Santa  Fiora,  situated  between  Tuscany  and  the 
^qpal  dominions,  which  formed  bricks  ci^pable  of 


Swimming  in  water,  this  ia  a  white  earthy  matter, 
which  constitutes  a  l)ed  in  that  place,  and  was 
known  in  Italy  by  the  name  of  Latte  di  Luna. 
In  more  recent  mineralogical  books,  it  is  distinguish- 
ed by  the  name  o^ farina  fossUis  (bergmehl).  Hauy 
considers  it  as  a  variety  of  talc,  and  Brochant, 
as  a  variety  of  m^rschaum.  According  to  the  ana- 
lysis of  Fabbroni,  this  substance  -is  composed  oi 
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But  it  has  been  recently  analyzed  by  Kiaproth,  wh& 
found  its  constituents,  - 
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We  seeYrom  thtsunalysis,  that  dris  nuAcoral  is  neither 
a  variety  of  talc  ilor  of  meerschaum.  One  would  be 
disposed  to  consider  it  as  a  hydrate  ^  silica.  For 
both  the  alumina  and -oxide  of  iron  are  present  in  so 
small  .proportions,  that  we  can  scarcely  consider 
them  as  in  chemical  combination. 

Considering  the  composition  of  this  earth,  it  it 
rather  singular  that  ifis  capalble  of  being  agglutinat- 
ed by  a  red  heat.  We  rather  suspect  that  the 
bricks  of  Fabbroni,  which  swim  in  water,  have  but 
very  little  strength.  This,  if  it  be  the  case,  most 
greatly  circumscribe  their  utility. 

The  colour  of  the  London  bricks  is  net  red,  as  is 
Che  case  with  common  bricks  and  tyles ;  but  a  light 
brownish  yellow.  This  colour  is  mere  pleasing  to 
^the  eye  than  common  brick  red,  and  on  that  account 
the  London  bricks  are  preferred  for  building  houses. 
The  brickmakers  assign  a  curious  enough  reason  for 
this  colour.  According  to  them,  their  Vicks  are 
kept  as  much  as  possible  from  the  contact  of  air  dun> 
ing  their  burning.  .,The  consequence  of  this  is,  that 
the  iron  contained  in  them  is  not  oxidized  to  se 
great  a  degree  as  in  common  bricks.  But  this  mode 
of  reasoning  is  far  from  exact.  If  air  were  exckded 
entirely,  the  bricks  would  not  be  4)umt  at  all,  be- 
cause the  fire  would  be  extinguished*.  But  if  enou^ 
of  air  be  admitted  to  bum  Sie  voal  mixed  with  the 
clay  (which  must  be  the  case),  that  air  must  also  act 
upon  the  iron,  and  reduce  it  te  the  state  ^  peroxide* 
Indeed,  there  can  be  no  doubt,  that  the  iron  in  the 
London  yellow  bricks,  is  in  the  state  of  peroxide,  as 
well  as  in  the  red  bricks ;  for  the  peroxide  of  iron 
gives  various  colours  to  bodies,  according  to  circum- 
stances.   We  find  bodies  tinged  with  it,  red,  yeHow, 
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I BS  mathematical  theonr  of  the  atfucture  of 
bridgee  has  been  a  favounte  subject  with  mecha- 
nical philosopheni ;  it  gives  scope  to  some  of  the 
most  refined  and  elegant  applications  of  science 
to  practical  utility ;  and  at  the  same  time  that  ita 
progressive  improvement  exhibits  an  example  of  the 
very  slow  steps  by  which  speculation  has  sometimes 
followed  execution,  it  enables  us  to  look  forwards 
with  perfect  confidence  to  that  more  desirable  state 
of  human  knowledge,  in  which  the  calculations  of 
the  mathematician  are  authorised  to  direct  the  ope^ 
ratioas  of  the  artificer  with  securityi  instead  of 
watching  with  servility  the  progress  of  his  labours* 

Of  the  origin  of  Uie  art  ^  building  bridges  a 
sketch  has  been  given  in  the  body  of  the  Encydo^ 
p^dia  {  the  subject  has  been  rediscussed  within  tlie 
laist  twenty  years  by  some  of  the  most  learned  anti- 

guariesi  and  of  the  most  elegant  scholars  of  die  age; 
ut  additions  still  more  important  have  been  made  to 
the  scientific  and  practical  principles  on  which  that 
art  depends ;  and  the  principal  infbrmation,  that  is 
demanded  on  the  present  occasion,  will  be  compre- 
hended under  the  two  heads  of  physico-mathematical 
principles,  subservient  to  the  toeory  of  this  depart- 
ment of  architecture,  and  a  historical  account  or  the 
works  either  actually  executed  or  projected,  which 
appear  to  be  the  most  deserving  of  notice.  The  first 
head  will  contain  three  sections,  relating  re8pe<!tive- 
ly  (1)  to  the  resistance  of  the  materials  employed,  (i) 
to  the  equilibrium  of  arches,  and  (3)  to  the  efiects  of 
fiiction ;  the  second  will  comprehend  (4)  some  de- 
tails of  earlier  history  and  literature,  (5)  an  i^c- 
ceuot  of  the  discussions  winch  have  taken  place  re« 
spdcting  the  iibprovement  of  the  port  of  London, 
and  (6)  a  description  of  some  of  toe  most  remark- 
able bridges  which  have  been  erected  in  modem 
times. 

Section  I. — Q^  ihe  BetiHance  of  Materials. 

Tfaenatafe  of  the  forces  on  which  the  utility  of 
the  substances  ^mpIe3Fed  in  architecture  and  carpen- 
try depends,  has  been  pretty  fully  investigated  in  the 
article  Strength  of  the  Eneydopnedia ;  and  the 
theory  has  been  qwTJed  somewhat  rurther,  in  die  in- 
vestigations of  a  late  writer  concerning  Cohesion 
and  Passive  Strength  of  materials.  Muc£,  however^ 
still  remains  to  be  done)  and  we  shall  find  many  cases, 
\ii  which  the  principles  of  these  calculations  admit 
of  a  more  immediate  and  accurate  application  to 
practice  than  has.  hitherto  been  supposed*  It  will 
first  be  necessary  to  advert  to  the  foundation  of  the 
theory  in  its  simplest  form,  as  depending  on  the  at- 
tractive and  repulsive  powers^  which  balance  each 
other,  in  ail  natural  substances  remaining  in  a  per- 
manent state  of  cohesion,  whether  as  liquids,  or  as 
more  or  less  perfect  solids* 

vox..  II.  PART  II. 


A*  In  all  hamogengous  solid  bodies,  (he  resiHanees 
ta  extension  and  compression  must  he  initially  efual, 
andproportional  to  tie  change  of  dimensions. 

lae  equilibrium  of  the  particles  of  any  body  re- 
maining at  rest,  depends  on  the  equality  of  opposite 
forces,,  varying  according  to  certain  laws ;  and  that 
these  laws  are  continued  without  any  abrupt  change^ 
when  any  minute  alteration  takes  place  in  the^us- 
tance,  is  demonstrated  by  their  continuing  little  al- 
tered by  any  variation  of  dimensions,  in  consequence 
of  an  increase  or  diminution  of  temperature,  and 
might  indeed  be  at  once  inferred  as  highly  proba- 
ble, from  the  general  principle  of  continuity  Observ- 
ed in  the  laws  of  nature.  We  may,  therefore,  adways 
assume  a  change  of  dimensions  so  small,  that,  as  in 
all  other  differential  calculations,  the  elements  of  the 
curves,  of  which  the  ordinates  express  the  forces,  as 
functions  of,  or  as  depending  on,  the  distances  as  ab- 
scisses, mav  be  considered  as  not  sensibly  differing 
from  right  lines,  crossing;  each  other,  if  the  curves  be 
drawn  on  the  same  side  of  the  absciss,  in  a  point 
corresponding  to  the  point  of  rest,  or  to  the  distance 
affording  an  equilibrium ;  so  that  the  elementary  fi- 
nite differences  of  the  respective  pairs  of  ordinates, 
which  must  form,  with  the  portions  of  the  two  curves, 
rectilinear  triangles,  always  similar  to  each  other, 
win  always  vary  as  the  lengths  of  the  elements  of 
the  curves,  or  as  the  elements  of  the  absciss,  begin* 
nin^  at  the  point  of  rest ;  and  it  is  obvious  that  these 
differences  will  represent  the  actual  magnitude  of  the 
resistances  exhibited  by  the  substance  to  extension 
or  compression.    (Plate  XLII.  fig.  l.) 

It  was  on  the  same  principle  that  Bernoulli  long 
ago  observed,  that  the  minute  oscillations  of  any  sys- 
tem of  bodies,  whatever  the  laws  of  the  forces  go- 
verning them  might  be,  must  ultimately  be  isochro- 
nous, notwithstanding  any  imaginable  variation  of 
their  comparative  extent,  the  forces  tending  to  bring 
them  bacK  to  the  quiescent  position  being  always 
propordonal  to  the  displacements ;  and  so  far  as  die 
doctrine  has  been  investigated  by  experiments,  its 

Seneral  truth  has  been  amply  confirmed ;  the  slight 
eviadons  from  the  exact  propordon,  wliidi  have 
been  discovered  in  some  substances,  b^ing  far  too 
unimportant  to  constitute  an  excepdon,  and  merely 
tending  to  show  that  these  substances  cannot  have 
been  perfectly  homogeneous,  in  the  sense  here  attri- 
buted to  the  word.  When  the  compression  or  ex- 
tension is  considerable,  there  may  indeed  be  a  sen- 
sible deviation,  especially  in  fibrous  or  stratified  sub- 
stances ;  but  this  irregularity  by  no  means  affects 
the  admissibility  of  any  of  the  conclusions,  which 
win  be  derived  from  this  proposidoiu 

B.  The  strength  of  a  block  or  beam  mtut  be  reduced 
to  one  half  before  its  cohesive  and  re]^tdsineJorc€s  can 
both  be  called  into  action. 
We  must  suppose  the  transverse  sections  of  the 
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body  to  remain  plane  and  perpendicular  to- the  axis, 
whatever  the  point  may  be  to  which  the  fprce  u  ap- 
plied, a  supposiuon  which  wUl  be  correcUy  true,  if 
the  pressure  be  made  by  the  intervention  of  a  firm 
plate  attached  to  each  end,  and  which  is  perfectly 
admissible  in  every  other  case.    Now,  if  the  termi- 
nal  plates  remain  parallel,  it  is  obvious  that  the  com. 
pression  or  extension  must  be  uniformly  distnbuted 
throughout  the  substonce,  which  must  happen  when 
the  original  force  is  applied  in  the  middle  of  the 
block ;  the  centre  of  pressure  or  resistance,  collect- 
ed by  the  plate,  acting  like  a  lever,  being  then  co- 
incident with  the  axis.    But  when  the  plates  are  m- 
clined,  the  resistance  depending  on  the  compression 
or  extension  will  be  various  in  different  parts,  and 
will  always  be  proportional  to  the  distance  from  the 
neutral  point,  where  the  compression  ends  and  the 
extension  begins,  if  the  depth  of  the  subetance  is 
sufficient  to  extend  to  this  point ;  conaequenUy  the 
forces  may  always  be  represented,  like  the  pressure 
of  a  fluid,  at  different  depths,  by  the  ordinates  of  a 
triangle ;  and  their  result  may  be  considered  as  con- 
centrated in  the  centre  of  gravity  of  the  triangle,  or 
of  such  of  its  portions  as  are  conUmed  within  the 
depth  of  the  substance ;  and  when  both  extension 
and  compression  are  concerned,  the  smaller  force 
may  be  considered  as  a  negative  pressure,  to  be 
subtracted  from  the  greater,  as  is  usual  when  any 
other  compound  forces  are  supposed  to  act  on  a  le- 
ver of  any  kmd.     Now,  when  the  neutral  pomt  is 
situated  in  one  of  the  surfaces  of  the  block,  the  sum 
of  all  the  forces  is  represented  by  the  area  of  the 
trianglfe,  as  it  is  by  that  of  the  parallelogram  when 
the  plates  remain  parallel,  and  these  areas  being  in 
either  case  equivalent  to  the  same  external  force,  it 
Is  obvious  that  the  perpendicular  of  the  triangle  must 
be  equal  to  twice  the  height  of  the  parallelogram, 
indicating  that  the  compression  or  extension  of  the 
surface  in  the  one  case  is  twice  as  great  as  the  equa- 
ble compression  or  extension  in  the  other ;  and  smce 
there  is  always  a  certain  degree  of  compression  or 
extension  which  must  be  precisely  sufficient  to  crush 
or  tear  that  part  of  the  substance  which  is  imme- 
diately exposed  to  it,  and  since  the  whole  substance 
must  m  general  give  way  when  any  of  its  parts  fail,  it 
follows  *at  the  strength  is  only  half  as  great  in  the 
fbrmer  case  as  in  'the  latter.    And  the  centre  of  gra- 
vity of  every  triangle  being  at  the  distance  of  one- 
third  of  iU  height  from  the  base,  the  external  force 
must  be  applied,  in  order  ta  produce  such  a  com- 
pression or  extension,  at  the  distance  of  one  sixth  of 
the  depth  from  the  axis;  and  when  iU  distance  is 
greater  than  this,  both  the  repulsive  and  cohesive 
forces  of  the  substance  must  be  called  into  action, 
and  the  strength  must  be  stUl  further  impaired. 

(Rate  XLII.  fig.  2.)  ^   ^       .      . 

C.  The  compression  or  extension  of  the  axu  of  a 
Hock  or  beam  %s  almyi  proportional  to  the  force,  re- 
duced to  the  direction  qfthe  axisy  at  whatever  distance 
it  may  be  appUed. 

We  may  suppose  one  of  the  inflexible  plates,  at- 
tached to  the  extremities  of  the  block,  to  be  con- 
tinued to  the  given  distance,  and  to  act  as  a  lever 
held  in  equilibrium  by  three  forces,  that  iS|  by  the 


cohesive  and  repulsive  leBistances  of  the  bfock>  and^  fridge, 
the  external  force;  and  it  is  obvious  that,  as  in  all 
other  levers,  the  external  force  will  always  be  eaual 
to  the  difference  of  the  other  two  forces  depending 
on  the  compression  and  extension,  or  to  the  mean 
compression  or  extension  of  die  whole,  which  must 
also  be  the  immediate  compression  or  extension  of 
the  middle,  since  the  figure  representing  th^  forces 
is  rectilinear.  And  the  eflect  will  be  the  same,  what- 
ever may  be  the  intermediate  substances  by  which 
the  force  is  impressed  on  the  block,  whe^er  conti« 
nued  in  a  straight  line  or  otherwise.  When  the  force 
is  oblique,  the  portion  perpendicular  to  the  axis  will 
be  resisted  by  the  lateral  adhesion  of  the  different 
strata  of  the  block,  the  compression  or  extension  be- 
ing only  determined  by  the  portion  parallel  to  the 
axis ;  and  when  it  is  transverse,  the  length  of  the 
axis  will  remain  unaltered.  But  the  line  of  direc- 
tion of  the  original  force  must  always  be  continued 
tSl  it  meets  the  transverse  section  at  any  point  of 
the  length,  in  order  to  determme  the  nature  of  the 
strain  at  that  point. 

D.  The  distance  of  the  neutral  point  Jrom  the  axis 
of  a  block  or  beam  u  to  the  depths  as  the  dnih  to 
twelve  times  the  distance  oftheforce^  measured  in  the 
transverse  section* 

Calling  the  depth  a,  and  the  distance  of  the  neu- 
tral point  from  the  axis  x,  the  resistances  may  be  ex- 
pressed by  the  squares  of  ^  a-f-z  and  ^  a — e,  whidi 
are  the  sides  of  the  similar  triangles  denoting  the 
compression  and  extension  (Prop.  B.);  consequently, 
the  difference  of  these  squares,  2  oz,  will  represent 
the  external  force  (Prop.  C.)-  But  the  distance  of 
the  centres  of  gravity  of  the  two  triangles  must  al- 
ways be  f  a ;  and,  by  the  property  of  the  lever, 
making  the  centre  of  action  of  the  greater  resistance 
the  fulcrum,  as  the  external  force  is  to  the  smaller 
resistance,  so  is  this  distance  to  the  distance  of  the 
force  from  the  centre  of  action  of  the  greater  resist- 

(aa      a     z\ 

and  adding  to  this  the  distance  of  the  centre  of  ac- 
tion from  the  axis,  which  must  be  ^  «  —  i  (i  «  +  *) 

=  ^  a  —  ^  «y  we  have  ~  for  the  distance  of  the 
fbrce  from  the  axis ;  whence,  calling  this  distance 


y»«  = 


an 


E.  The  power  of  a  ^ven  force  to  crush  a  block  is 
increased,  by  its  renumalfrom  the  axis,  supposing  its 
direction  unaltered,  in  the  same  proportion  as  the 
depth  of  the  Uock  is  increased  by  the  addition  of  six 
times  the  distance  of  the  point  of  aj^pHcation  of  the 
force,  measured  in  the  transverse  section. 

Since  the  compression  or  extensi<m  of  the  axis  is 
invariable,  whatever  the  distance  of  the  force  may 
be,  that  of  the  nearest  surface  must  be  as  math 
greater,  by  the  properties  of  similar  .triangles,  as  the 
half  depth,  increased  by  the  distance  of  the  neutral 
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Biitlg^  point,  is  greater  than  that  distance  itself,  that  is,  in 
the  ratio  ofa  -f  6y  to  a,  since  2  is  ton  as  a  to  IS^; 
(Prop.  D.)  and  to  )a  as  a  to  fy :  and  the  strength  is 
reduced  in  the  same  proportion,  as  the  partial  com* 
pression  or  extension,  by  the  operation  of  a  gtren 
force,  is  increased.     (Plate  XLII.  fig.  3.) 

F.  The  curvature  of  the  neutral  hue  of  a  beam  at 
any  point f  produced  by  a  given  forcty  is  proportional 
to  the  distance  qf  the  line  of  direction  of  the  force 

from  the  given  point  of  the  axis^  vohatever  that  direc* 
tion  may  be. 

Since  the  distance  z  of  the  neutral  point  from  the 
axis  is  inversely  as  y^  the  distance  of  the  force,  and 
the  radius  of  curvature,  or  the  distance  of  the  inter- 
section of  the  planes  of  the  terminid  plates  from  the 
neutral  point,  must  be  to  the  distance  s  as  the  whole 
length  of  the  axis  is  to  the  alteration  o^  that  lengdi 
pn^uced  bv  the  compression  or  extension,  it  follows 
that  the  radius  of  curvature  must  be  inversely  as  the 
distance  y,  and  inversely  also  as  the  compression, 
and  the  curvature  itself  must  be  conjointly  as  the 
force  and  as  the  distance  of  its  iqpplication.  If  the 
direction  of  the  force  be  changed,  and  the  perpendi- 
cular  falling  from  the  given  point  of  the  axis  on  the 
Jine  of  the  force  be  now  called  v,  the  distance  of  the 
force  from  the  axis  measured  m  the  transverse  sec* 
tion  will  be  increased  by  the  obli(|uity  exactly  in  the 
same  ratio  as  its  efficacy  is  diminished,  and  Uie  cur* 
▼ature  of  the  neutral  line  will  remain  unaltered ;  al- 
though the  place  of  that  line  will  be  a  little  varied, 
until  at  last  it  coincides  with  the  axis,  when  the  force 

.  becomes  completely  transverse :  and  the  radius  of 
curvature  of  the  axis  will  alwavs  be  to  that  of  the 
neutral  line  as  the  acquired  to  the  original  length  of 
the  axis.    (Plate  XLII. -fig.  4.) 

G.  The  radius  qf  curvature  qf  the  neutral  line  ie 
to  the  distance  qf  the  neittral  point  as  the  original 
length  qf  the  axis  to  the  alteration  qfthat  length  ;  or 
as  a  certain  given  quantity  to  the  extemaljbree  :  and 
this  quantity  has  been  termed  the  Modulus  qf  elasS^ 
city. 


Orr  :  xacM  '.^^  and  r 


Mz 
f 


Mag 


as  is  ob- 


vious from  the  precedins  demonstration;  y  being 
the  distance  of  the  line  of  the  force  from  the  given 
point,  whatever  its  direction  may  be* 

H.  TheJIexibility,  referred  to  the  direction  qf  the 
JbrcCf  is  expressed  by  unsty^  increased  by  twelve 
times  the  square  qf  tie  distance f  divided  by  that  qf 
the  depth. 

Making  the  alteration  of  the  axis  uni^,  the  cor- 
reqwnding  change  at  the  distance  y  will  be  to  1  as 

«-|-ytos,  oras  l-f-^tol,  and  will  consequent- 
ly be  equal  to  1  +  l^SK  (Ptop.  D.) 

av%0 

When  the  direction  of  Uie  force  becomes  oblique, 
the  actual  compression  of  the  axis  is  diminished,  but 
ita  effisct  referred  to  that  direction  remains  unalter- 

I*  The  total  compression  qfa  narrou  block,  pressed 


in  the  direction  qf  mie  of  its  diago^als^  is  iniee  as  ^ 
great  as  if  the  same  force  rnere  t^f^ied  in  the  direction  ^ 
qfthe  axis. 

This  propositian  affords  a  simple  illustration  of  the 
application  of  the  preceding  one.  Calling  the  length 
of  any  portion  of  the  axis  x,  beginning  from  the 
middle,  and  neglecting  the  obliquity,  the  distance  of 
the  force  may  be  cidled  v  =  nx,  and  the  compres- 
sion in  the  line  of  the  rorce  being  everywhere  as 

1  +  i?^,  its  fluxion  will  be  dx  +  dxi^5?£f,  and 
aa  ^  aa 

the  fluent  x  -^ ,  which,  when  y  r=  ^  a,  becomes 

x+x,  which  is  twice  as  great  as  if  y  were  always  =  0. 
But  if  the  breadth  of  the  block  were  considerable,  so 
that  it  approached  to  a  cube,  the  compression  would 
vary  according  to  a  different  law,  each  section  paral- 
lel to  the  diagonal  affording  an  equal  resistance,  and 
the  exact  solution  of  the  problem  would  require 

an  infinite  series  for  expressing  the  value  of /n'dx. 

K.  If  a  solid  bar  have  its  axis  curved  a  little  into 
a  drcutarjbrmt  and  an  external  force  be  then  applied 
in  the  direction  qf  the  chord,  tohile  the  extremittes  re* 
tain  their  angular  position,  the  greatest  compression 
or  extension  qf  the  substance  vdu  ultimately  be  to  the 
mean  comprestion  or  extension  nhich  takes  place  in 

the  direction  qfthe  chord,  as  1+^  to  1  +  i^;  a 

a  \5aa 

being  the  depth  of  the  bar,  and  h  the  actual  versed 
sine,  or  the  height  qfthe  arch. 

We  must  here  separate  the  actions  of  the  forces 
retainmg  the  ends  of  the  bar  into  two  parts,  the  one 
simplv  urging  the  bar  in  the  direction  of  the  chord, 
and  the  other,  which  is  of  a  more  complicated  na- 
ture, keeping  the  angular  direction  unaltered;  and 
we  must  first  calculate  the  variation  of  the  angular 
situation  of  the  ends,  in  consequence  of  the  bending 
of  the  bar  by  the  first  portion,  and  then  the  strain 
required  to  obviate  that  change,  bv  means  of  a  force 
acting  in  the  direction  of  the  middle  of  the  bar,  while 
the  ends  are  supposed  to  be  fixed.  If  each  half  of 
the  bar  were  rectilinear,  these  two  strains  would  ob- 
viously be  equal,  and  would  neutralise  each  other  i|i 
the  middle  of  the  halves,  which  might  be  considered 
as  the  meeting  of  the  ends  of  two  shorter  pieces, 
acting  transversely  or  obliquely  on  each  other,  with- 
out any  strain ;  the  curvature  produced  by  the  whole 
strain  being  elsewhere  as  the  distance  from  th^i  line 
joining  these  points.  But,  since  the  bar  is  supposed 
to  be  curved,  it  becomes  necessary  to  .determine  the- 
place  of  these  neutral  points,  by  calculadng  the 
change  of  its  angular  position  throu^out  its  ex- 
tent. 

Considering,  first,  the  middle  of  the  bar  as  fixed, 
and  calling  the  angular  extent  of  the  variable  arc  x, 
beginning  from  the  middle,  and  the  radius  r,  the  or- 
dinate y,  or  the  distance  of  the  arc  ^m  the  chord, 
will  be  r^x  —  b,b  being  the  cosine  of  the  whole  arb; 
and  the  fluxion  of  the  change  of  the  angular  situa- 
tion, being  as  the  strain  and  the  fluxion  of  the  arc 
conjointly,  will  be  expressed  by  pr^xdx — pbdx,  of 
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the  curvature  derived  from  the  force  acting  between 
the  two  halves,  when  the  ends  are  considered  as  fix- 
ed points,  will  be  fl[s  r  —  rqx^  and  the  fluent  of  the 
change  of  angular  jituation  maj  be  called  ^x  — 

ifrCx ;  and  at  the  end,  when  x  becomes  equal  to  c» 

the  whole  extent  of  the  arc,  ^ese  two  deviations 
must  destroy  eadi  other,  since  the  positions  of  the 
middle  and  of  the  ends  remain  unaltered ;  consequent- 
ly prfo  —  pbc  =r  yrc  —  grlc,  whence  -=  -^ > 

and  the  exact  proportion  jof  jp  to  q  auur  be  found,  b^ 
means  of  a  table  of  sines*    But  when  the  arc  is 

sraaU,  Icbeingequaltoc— j^c*+— -c*. •.,»«— r/c 

is  |rc',  andrlc— fc  =  (r— i)  &— >^rc';  now  r— 4, 

the  versed  sine  of  the  arcj  becomes  ultimately  j^  rc\ 

and(r — i)c;=:^ re'; therefore/}  If  =  ^  C  i^^I  1; 

Ihat  14,  the.  strain  at  the  middle,  expressed  by  p, 
must  he  half  as  great  as  the  strain  at  the  ends,  ex* 
pressed  by  ^  :  conseouently,  when  ihe  force  ia  con- 
sidered as  smgle,  the  oistance  of  die  Ime  of  its  duec- 
fion  from  the  summit  must  ultimately  be  one*third 
of  the  versed  sine  or  height. 

Now  if  we  call  anprportion  of  the  chord  «,  we^ave 
for  the  correspondmg  value  of  y,  the  disunce  from 
the  line  of  diraotion  of  this  f<wee,  ^  (f<*.^4^)«.i2; 
and  for  the  fluxion  of  the  oempcession  or  extensioii  ia 

*e  direGtitii:ar  the  dioid,  d«  A  +  l!i£.  V  which 

win  ht  true  for  both  portions  of  the  bar,  whether  y 
be  positive  or  negative ;  but  y*  =  r* — «*  -f  aT*— 
tdi/  (y*— i*),    and    die   fluent   becomes    x  + 

—  ff^x — i  j^  +  d^x '^td  Tr*  ABjo  SINS  *— 
aa  \  ■  "^  •         r 

sv'C^— ^)3V     When  the  arc  is  small,  call- 

fluur  the  whole  vened  sine  At  we  h«roysii.^~, 

2r 

andy*=:ifc»— j^  +  ^,  and  die  fluent  is  «  + 

— *ij«»«— —H-^g^l,  but   wheo  x  becomes 

t^pH  to  .the  4»micfaoBd  a  h  being  ^,  the  exism- 

,xi^ 

tfo&liecomes  c-h  —  f^ — ^+-^\.:5:.c+ 


6  £• 

that  which  the  hiar  would  haare  imdergane  if  it  had  BrUct. 
been  straight,  and  the  force  had  been  immediately 
applied  to  the  axis ;  the  actual  change  being  gceatei 

in  the  proportion  of  1  +  rrz —  to  1* 

The  ffreatest  strain  will  obviously  b^  at  the  ends, 
where  the  distance  from  the  line  of  direction  of  the 
force  is  the  greatest,  the  compression  or  extension 
of  the  sur&ce  being  here  to  that  of  the  axis,  ss  a  4- 

6y  to  a  (Prop.  E.)  or  as  1  -j to  1 ;  consequently 

die  compression  or  extension  in  the  line  of  the 
chord  is  to  the  greatest  actual  change  of  the  substance 

Thus  if  die  depth  a  were  10  feet,  and  the  height 
or  versed  sine  A=z20,  the  radius  b^ing  very  larn, 
the  whole  compression  of  the  chord  weuM  be  to  me 
whole  compression  of  a  similar  substance,  placed  in 
the  direction  of  the  chord,  as  5.267  to  1 ;  and  the 
compression  at  the  surfiice  of  the  ends  would  be  to 
the  compression  of  the  axis  there  as  9  to  1 ;  and  disre- 
garding the  insensible  obliquity,  this  con^enion  may 
be  considered  as  equal  throughout  the  bar;  so  that 
die  compression  ^l  the  ends  will  be  to  the  com- 
pjression  of  the  chord  as  9  to  SJtdTf  or  as  17  to  10. 

Supposing,  for  example,  such  a  bar  pf  iron  to  un- 
dergo a  chimge  of  temperature  of  82^  of  Fahreriieit, 
which  would  naturally  cause  it  to  expand  or  contract 
about  jjf^  iu  all  its  dimensions ;  tiien  the  length  of 
die  diorcL  i,being  limited  by  the  abutment^  most 
now  be  suppoaea  to  be  altered  j^A^  hy  an  external 
force;  and,  at  the  extremides  of  the  abutmoits,  the 
compression  and  extension  of  the  metal  wiD  amount 
to  wout  7^^;  a  change  which  is  equivalent  to 
die  pressure  01  a  column  of  the  metal  about  3SO0 
feet  in  hei^ti  since  M4  the  height  of  the  modulus 
of  elasdcity,  is  found,  for  iron  and  steel,  to  be  about 
10,000,000  feet;  and  such  would  be  the  addition  to 
the  pressuse  «t  one  isxtremity  of  the  abutment,  and 
its  diminution  at  the  other,  amounting  to  i^oot  five 
tons  for  every  square  inch  of  the  section,  which 
would  ^rtaidyreqiiise  soiae  paEticular  pBeaautaon, 
io  prevent  ifae  desUroodon  lof  die  sftones  forausg^tha 
abutment  by  a  faoce  at  miich. greater  ikao  Ihegr  ve 
capable  of  wiftstandtng  .widfeout  assisjhan<;e  Should 
ottch  a  case  indeed  .adoidlir  ciacur,it  ia^paohable.Aal 
-die  estrenaiilies  wouU^^e  ^wtf  a  Jinlc^  «sd  ihaft  she 
principal  pressure  would  necessarily  be  ai^m^tml 
nearer  the  iniddiB,4BOihat>rharc  'iBOuld'fceB-— <e  of 
asafterials  in  a  sjtisatian.wbana  jrtieW(«Ml)djw-«|Hairte 
but  imperfecdy  in  resisting  the  thrust ;  an  inconve- 
nience which  wopld  not^wxur  if  the  -ttfur^wisie jwde 
wider  and  less  deep,  especially  towards  the  abut- 
ments* 


4^ i€A!c 


ciiowB  the  compression  or 
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exMuhm  In  the  line  of  the^dMird,  wiiOe  *  sagmm    •(  equOibriuiii,  which  lepNMit^  for  efciy  put  tf* 
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Bri40»'  miein  of  bodi«f  sqppodliig  e$cb  «llier,  Ae  gmeral 
WiectioQ  of  tlieir  mutual  fx^mvurs ;  remember  jog  aU 
wa]r9  ttot  -this  curve  ia  a«  much  aa  ima^uuurjr  line,  as 
the  jceatre  ofgwnty  ia  an  imagiaary  }iouit>  the  forcea 
l>eiii^  DO  more  actually  coUeoted  i9to  audi  a  ho^ 
tbap  the  whole  weight  or  ioertia  of  a  body  is  col- 
lected in  ita  centre  of  grarity.  In4^»  the  aitua"* 
^n  qitJkfi  curye  ia  even  lew  definite  than  that  of  the 
centre  of  gravity,  since  in  maay  cased  i^  may  diffisr 
a  liUle  according  to  the  nature  of  the  coniperatlon 
of  the  forcea  which  it  is  supposed  tp  represent.  Ii^ 
ae^Iityj  every  gravitating  atom  entering  the  struc- 
ture must  bf  supported  by  some  forces  contiimed  in 
Bome  Iine»  vliether  regular  or  ireegulari  to  the  fished 
points  or  abutmeoU^  and  ev^iy  resisting  atom  par- 
takes* in  »  mathematical  aeaae,  either  .positively  or 
n^;iaiveljr>  in  trapaouHip^  a  lateral  prasawee  wlwre 
it  j^  reqmn^  (o^  aiqiponmg  any  part  of  tb^  weights 
md  wH^n  w£  attempt  to  reprisaeal:  ^e  result  ^pf  ^i 
tluw  coUatend  pressures  by  a  simple  curve,  ifM  ai^u^ 
a^oi^  19  liable  to  a  9%ht  variation,  according  -to  -the 
dicocihip  in  vbich  we  suppos^  tlie  co<»operatiim 
fojp^  to  ^  isqlleqted.  If,  for  instanooi  we  wiabtMi 
to  determine  the  stability  of  a  joint,  fornied  in  fli 

S'XfiQ  4ti:^CliQlb  it  FQidd  >e  nacgssary  to  consider 
UP  PV^pitude  of  th^  forces  acting  throughout  tho 
Vt^is/  tbe  joint  b  a  directipn  perjpendlcular  to  its 
plane,  and  to  collect  them  into  a  single  result,  and 
It  is  obvious  that  the  forces,  jaapresented  by  the  vari- 
ous elementary  curves,  may  vary  very  sensibly  in 
their  prjq[K)rtiop,  irben^re  considar  their  joint  opera- 
tion en  a  vertical  or  on  an  oblique  plane ;  although 
if  4i^  dqptb  of  the  ^ubstaaAs  be  inconsiderable,  tUa 
diflference  will  be  wholly  imperceptible,  and  in  prac- 
tHi^e  it  spiiy jga^prallj  be  Ji^glaieled  .without  meonve- 
nience,;  .cAlcpl^isig  the  .curve  j)pon  the«SKyNpoaUioa 
of -a  ^ries  of  joinU  in  a  vertical  direction.  If,  hoiv- 
ever,  we  wish  to  be  very  minutely  accurate,  we  must 
aMand  iethe  actual  dkectm  of  die  joints  in  the  de- 
termination ^of  the  curve,  and  must  consider,  in  the 
else  ^  4i^r|)g^  idle: vvfeoLe  iveif^t  4f  the  alraatara 
terminated  by  a  given  arch  stone,  with  the  materials 
which  it  supports,  as  determining  the  directii^p  ^df 
the  curve  or  ^equilibrium  w!m^  ^  weiets  the  given 
joint,  instead  of  the  weight  of  the  materiab  terpji- 
Ufififii  by. A  vertical  j)bo^  pa»ipg  ^thjcoagh  >tbepaii|t 

of  the  curve  in  question,  whidi  may  sometimes  be 
T017  sensib^  le^ :  tbisooQ«id^rAtiopheii^asp<epes- 
Viry  £6r  dj^termiping  the  circumstanoes  under  which 
the  joints  will  qpep,.as  for  Uie  piore  imagioai^  poa- 
ftblfityof  the  arch  jBtones  slidio.g  npwaid8,er  dowja- 
wardi  Sut  we  ip^.conunonjy  makea^BufiBeieptly 
«iPcj})!iate  compi^^iwtiop  for  ,th)s  difference,  by  app- 
posing  the  specific  gravity  of  the  materials  pr^Klucibff 
Aie  |)ic^m^,  and  the  curvature  of  the  line  which 
IfiXjnmi^tQS  them*  to  he  ^little  iacreasedt  while  the 
t^sciss  remains  equal  to  that  of  the  curve  of  equili- 
brium interseotinff  the  jainle. 

It,  If  two  equiU  pardOelepifcds  he  supported  each 
a^.ini(e.m(Li»nd  Jwnj^gffhja .ea€ih  oikertoS  tie  oiker; 
not  to  remain  liorizotital,  the  curve  of  equilibrium^ 

9^CsmiifgJie ^fS^f$en9l  ^HiQt^^  ikf  frwureJw^ 
mtttedi4hrough  tnemy  wUloe  of  a  parabolic  form. 

Xhe  presipre  oi  die  blodcs,  Rioere  they  meet,  will 

4)mwi^y  be  )ioiiBai^,4>«t  4t  .^epthei^nds  4l^%e 

oblique,  being  the  result  of  this  horiauontal  pressure. 


andof  Oievrholaireigbtt^f  e»ob.bIiM^  And  if  we  Br^- 
imagine  the  blooiff  to  be  divided  into  any  number^' 
paitts,  by -aeetjoip^  paf^llal  to  the  ends,  vUcb  is  the 
only  va^  jp^hieb  wecnn  .easily  obtain  «  aegttiar  Ur 
ault^  it  is  eividept  ih^  the  force  eMiRted  at  apy  iX 
these  sectiops,  by  the  ejiieoiial  ppalMna,  must  be  m& 
ficient  to  support  the  lateral  thrust  and  the  m%ht 
of  the  intctrpiil  jmtiopi;  apd  j(s  indipation  muift  be 
such  ,th|M;  the  boriaoot^d  base  of  the  triani^  ^ 
forces  must  bp  to  tba  vertical  peroendiauUr  aa 
the  lateral  thavat  ^  the  weight  tgr  the  latenM^ 
portion ;  or,  in  other  words,  the  lateral  dirnat  fOr 
maining  fconalMst,  the  weight  auppoHed  wlX  be  as 
the  tangent  ^  the  incUpatioo*  fiUit  csUjpg  Jhe  jiofv 
ppnial  Alwass  <r,  and  the  vertical  ordinate  ^,  jdie  laiv- 

gentoftheincliiiaCioDwillbe^{  whidi^indieease 

of  apardlelepipedj  must  be  proportional  to  the  ^- 

tance  x  Irom  HAe  copt^guous  «od# ;  and  a  m  *^i 

eppaeqjiently  ^?:  iR%,  ^  i  ^  s?  «i^,  which  i«  the 

aquation  of  a  parabola.  It  is  paual  in  aucb  xBases  to 
conaider  the  tiirusts  as  rectitiaear  throughout,  asid 
aa  nMatiPg  in  the  vertical  line  passing  shrough  the 
ces^e  of  gcavi^  of  «ach  block ;  4iut  this  mpda  of 
aepposentation  iaievi4enUy4mlyA  oenvenient  company 
diom. 

If  the  blockawara'  miitad^ogasher  w  the  middle^  aa 
as  JtOiform  «  single  bar  4)r  lever,  die  fosces  laaald  4ia 
joBAeishat  di&rendy  arranged;  the  upper  half -of  dM 
bar  would  contain  a  aanas  4>f  alementa^  arches, 
ebutting  on  a  series  of  similar  elementary  chains  in 
ihe  lomr  haiftae  as^  take^^ff  aU  lataral4<inist  from 
the  supports  at  the  ends. 

Witn  reipeet  to  die  transverse  strains  <^  levers  in 
^enend,  it  may  be  observed,  that  the  most  convenient 
mvBj  flC^representing  them  is  to  consider  the  axis  of 
the  lever  asoempoeed  of  a  series  of  eieuientary  bars, 
Maeeled,  and  oressod  .at  ri^' angles,  by  as  manj 
others  extending  across  the  lever,  or  rather  as  far  aa 
twiHdiiidS'Of  the  hatf  depth  on  each  side,  where -the 
eanire  of  resistance  is  situated.  The  transverse 
Ibree  mmst^hen  be  tcaBsmitted  unaltered  throughout 
the  whole  system,  acting  in  contrary  directions  at 
4he  'apposite  ands  cyf  each  of  die  deraentary  bars 
constituting  die  axis ;  and  it  must  be  held  in  equili- . 
%rium,  with  respect  to  each  of  the  centres,  consider- 
ed as  a. fulcrum,  by  the  general  result  of  all  the  cor- 
puscular forces  acting  on  the  longer  cross  arms; 
that  is,  by  the  difierence  of  the  compression  pr 
extension  on  the  different  sides  of  the  arms. 
This  diftcence  miwt  therefore  be  copistant;  aPd  ip 
aU.sudi  cases  the  strain  or  curvature  most  increase 
ttpifonnly,imd  its  fluxion  must  be  constant;  but  if 
the  transverse  force  be  variable,  as  when  the  lever 
sqppoirts  i^  own  weight,  or  any  further  extern^ 
j>ressure,  the  fluxion  of  the  curvature  must  be  prp^ 
portional  to  it.  Now  the  transverse  force,  dius  ,ea- 
timated»  being  the  spm  ^^  the  weights  or  other  forces 
acting  on  either  side  of  the  given  point,  the  addi* 
.tionaf  weight  at  the  poipt  wilTbe  represented  by, the 
fluxion  or  the  weight,  or  bjr  the  second  flpxiepirf 
the  strain  or  curvaturci  which  is  ultimately  as  the 
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Bridgp;  fourtli  flaxic^i'Df  the  ordinate.  Also,  the  fluxion  of 
the  strain  being  as  the  whole  weight  on  each  side,  it 
follows  that  when  the  strain  is  a  maximum,  and  its 
fluxion  vanishes,  the  whole  weight,  or  the  sum  of 
tiie  positive  and  negative  forces  on  either  side,  must 
tdso  vanish ;  as  Mr  Dupin  has  lately  demonstrated  in 
41  dUfferent  manner. 

M.  In  every  aructure  supported  ly  ahtUments,  the 
tangent  of  the  indmaiion  of  the  curve  qf  equiiibrium 
to  the  horizon  is  proportional  to  the  toeimt  of  the 
parts  interposed  betxoeen  the  given  point  awi  the  mid* 
die  of  the  structure. 

The  truth  of  this  proposition  depends  on  the  eqiia« 
lity  of  the  horizontal  thrust  throughout  the  struc- 
ture, from  which  it  may  be  immediately  inferred,  as 
in  the  last  proposition.  The  materials  employed  for 
making  bridges  are  not  uncommonly  such,  as  to 
create  a  certain  degree  of  lateral  pressure  on  the 
outside  of  the  arch ;  but  as  there  must  be  a  aimilar 
and  equal  pressure  in  a  contrary  direction  a^nst 
the  abutment,  its  effects  will  be  comprehended  m  the 
determination  of  the  point  at  which  the  curve  springs 
from  tlie  abutment,  as  w:ell  as  in  the  directiop  of  the 
curve  itself;  so  that  the  circumstance  does  not  afford 
any  exception  to  the  general  truth  of  the  law.  It  is, 
however,  seldom  necessary  to  include  the  operation 
oT  such  materials  in  our  cedculationsy  since  their  la* 
teral  pressure  has  little  or  no  effect  at  the  upper 
part  of  the  arch,  which  has  the  greatest  influence  on 
the  direction  of  the  curve ;  and  it  is  also  desirable 
to  atoid  die  unnecessary  employment  of  these  soft 
materials,  because  they  tend  to  increase  the  horizon- 
.tal  thrust,  and  to  raise  it  to  a  greater  height  above 
the  foundation  of  the  abutment. 

We  have  therefore  generally  ywdx=:nt*=j«jj^,  . 

« 

wo  beinff  the  height  of  uniform  matter,  pressing  on 
the  fl^di  at  the  hoirizontal  distance  x  from  the  ver- 
tex, t  the  tangent  of  the  inclination  of  the  curve  of 
equilibrium,  y  its  vertical  ordinate,  and  m  a  quantity 
proportional  to  the  lateral  pressure,  or  horisObtid 
thrust. 

N.  The  radius  of  curvature  of  the  curve  ofequiU^ 
brium  is  inversely  as  the  load  on  each  part,  ana  di*^ 
recthf  as  the  ctUte  qfthe  secant  of  the  as^le  inciination 
to  the  horizon. 

The  general  expression  for  the  radius  of  curvature 

is  r  ss  j^Jjf-  i  cuid  here,  since  mdy  =  dx^djr,  dx 
being  constant,  md*y  s  w  (dx)*  ;   but  ds  being  = 

and  m  being  constant,  r  is  inversely  as  the  load  no, 
and  directly  as  the  cube  of  the  secant  ^(1  +^*)-  T^^ 
same  result  may  also  be  obtained  from  a  geometri- 
cal consideration  of  the  magnitude  of  the  versed  sine 
of  the  elementary  arc,  and  the  efiect  of  the  obliqui- 
ty of  the  pressure ;  the  one  varying  as  the  square  of 
the  secant,  the  other  as  the 'secant  simply. 

O.  Consequently^  if  the  curve  be  circtuarf  the  load 
must  be  everyvohere  as  the  cube  of  the  secant. 

P.  If  the  curve  qf  equilibrtum  be  parabolic^  the 
load  must  be  uniform  throughout  the  span* 


(Prop.  L.)  The  uniformity  of  the  load  imptiei^  ^j^ 
that  the  superior  and  inferior  terminations  of  the  ^  ^ 
arch,  commonly  called  the  extrados  and  intrados, 
should  be  parallel:  but  it  is  not  necessary  that 
either  of  them  should  be  parabolic,  unless  we  widi 
to  keep  the  curve  exactly  in  the  middle  of  the  whole 
structure.  When  ihe  height  of  the  load  ia  veiy 
great  in  proportion  to  that  of  the  arch,  the  curve 
must  always  be  nearly  parabolic,  because  the  form 
of  the  extrados  has  but  little  comparative  efect  on 
the  load  at  each  point. 

A  parabola  will  therefore  express  the  general 
form  of  the  curve  of  equilibrium  m  the  flat  bands  of 
brick  or  stone,  commonly  placed  over  windows  and 
doors,  which,  notwithstanding  their  external  form, 
may  veiy  properly  be  denominated  flat  arches.  But 
if  we  consider  the  direction  of  the  joints  as  peipen* 
dicular  to  the  curve,  it  may  easily  be  diown,  mint 
the  properties  of  the  wedge,  that  they  must  tend  to 
a  conmion  axis,  in  order  that  the  uihist  may  be 
equal  throughout ;  and  the  curve  must  be  perpendi- 
cular to  them,  and  consequently  circular ;  but  the 
difference  from  the  parabola  will  be  whdiy  incon« 
siderable. 

Q.  For  a  horizontal  extrodoi,  and  an  iatrados  ter* 
minated  by  the  curve  itself^  vohkh^  however^  is  a  np- 
position  merely  theoretical^  the  equation  of  the  curve 


a 
Since  in  this  case  io=y  (Prop.  M.)  we  havej^dx 

iszm-^;  and  md^siy  (dx)' ;  whence,  multiplying 

both  sides  by  d^,  we  have  mdyd*y  :=zydy{Axy;  and* 
taking  the  fluent,  ^m  (dy)'=^^(dx)%  and  mfi=z^f 
which  must  be  corrected  by  making  y=a  when  I 
vanishes,  so  that  we  shall  have  mt*  =  y^ — a\  and 

y=  •(«»+«/»).  But  since  ^=#=^(^2^=^), 
dx  :=  dy  v^  , r»    and  x  =:  -/  mnh 

f  y  +  ^Cy* — a*]  1  —  j/mnva;  whence  all  the 

points  of  the  curve  maybe  determined  by  means  of  a 
table  of  logarithms.  But  such  a  calculi^on  is  by  no 
means  so  immediately  applicable  to  practice,  as  has  ge« 
nendly  been  supposed ;  for  the  curve  of  equilibrium 
will  always  be  so  distant  from  the  intrados  at  the 
abutments,  as  to  derange  the  whole  distribution  of 
the  forces  concerned. 

R.   For    an  arch  qf  equable  absolute  thickness 
throughout  its  lengthy  the  equation  is  «= v^{y* — m*) 

and  x=mHL  i-LJ!L-l2Z i. 

m 

The  weight  of  any  portion  of,  the  half  arch  being 
represented  by  its  length  Zf  we  have  x=:m^;  but 


Bndgs. 


ds 


xiz 


xz 


) 


2«  \  ""  V(w  +  mm),  of  which  the 


fluent  is  j/(z^^m%  reauiring  no  further  correction 
than  to  tuppofle  y  initiaUy  equal  to  m ;  and  we  have 

ji=v'(y* -"«•*)•  Again,iinced«=d«i/f  1  + —  I 


we  find  in  the  Mme  manner  dx= 


mdz 


V(mm  +  2«)' 


MHL 


»+y. 


This  cunre  will,  therefore,  in  some  cases,  be  identi- 
cal with  that  of  the  preceding  proposition.  It  is 
commonlj  called  the  catenaria,  since  it  represents 
die  form  in  which  a  perfectly  flexible  chain  of 
equable  thickness  will  hang  by  its  gravity. 

S.  If  the  load  on  each  point  of  an  arch  be  expreu^ 
ed  b^  the  equation  90 ^a  +  bx^f  the  equation  Jor  the 

curve  qf  equilibrium  trafffemy^iax'  -f-  T^^^* 

Since  the  whole  load  JvAx  is  here  ox  -f  ^  bj^y  we 
have  m  -^=a«  -|-  ^  bj^j  (Prop.  M.)  and  my  =:  ^  ox' 

This  expression  will,  in  general,  be  found  suffi- 
ciently accurate  for  calculating  the  form  of  the  curve 
of  equilibrium  in  practical  cases;  and  it  may  easily 
be  made  to  comprehend  the  increase  of  the  load 
from  the  obliquity  of  the  arch-stones.  The  ordin9te 
y,  at  the  abutment,  beinff  given,  the  value  of  m  may 
be  deduced  from  it :  and  since  at  the  vertex  my  is 
simply  ^ax*,  the  radius  of  curvature  r  will  here  be 

sx m 

fty^  a 

T.  If  we  divide  the  span  of  an  arch  into  Jour  equal 
partSy  and  add  io  the  toeight  f^  one  qf  the  middle 
parts  one-sixth  of  its  dijfference^om  the  weight  of  one 
qfthe  extreme  parts,  we  shidlnave  a  reduced  weight, 
which  will  be  to  the  lateral  thrust  as  the  height  of  the 
arch  to  half  the  span,  without  sensible  error. 

The  weight  of  the  half  arch  being  expressed  by 
ax  +  ^b:;^  when  x  is  equal  to  the  whole  span,  if  we 

substitute  x  for  ^  x,  it  will  become  ^  ax  +—  ba^,  for 

7 
one  of  the  middle  parts,  leaving  \  ax  +^^f  for  the 
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It  is  also  obvious,  that  if  we  subtract^  bstead  of   Bridge, 
adding,  one-sixth  of  the  difference,  we  have  ^  as; 

and  dividing  by  ^x,  we  obtain  a,  and  thence  r=^  > 

a 

m  being  previously  found  by  the  proposition. 

U.  fVhen  the  load  is  terminated  by  a  circular  or 
elliptical  arc,  t»  =a  +  ni —h ^  (*«—«»),  andmy  = 

i  («  +  «*)  «*— i  «4*'  ^»c  SINS  ^— Jii«V(*'-«*)+ 

■ 


and 


The  whole  loadjwdx  is  here  ax  +  nbx  —  ^  nbl^ 
ABC  SINE  ^ — J  nx  ^  (ft«— x*) ;  and  hence  my  = 

Mm 

i  ax^  +  i  nba?  —  \  nVx  arc  sinb  ^  4.  ^n^  -^ 

i  h6«  v'  (*•—*•)'+  i  » (b^—sfl^— i  nb"  (Prop.  M.) 
And  t])e  radius  of  curvature  at  the  vertex  will  again 

When  the  curve  is  circular,  the  axes  of  the 


be  — . 

a 


ellipsis  being  equal,  n  =  1. 

If  the  extrados  and  intrsdos  are  concentric,  the 
calculation  requires  us  to  take  the  difference  between 
the  results  determining  the  weight  for  each  curve : 
but  it  will  commonly  be  equally  accurate  in  such  a 
case,  to  consider  the  depth  of  the  load  as  uniform^ 
at  least  when  the  joints  are  in  the  direction  of  the 
radii. 

X.  The  abutment  must  be  higher  without  than  with' 

in,  by  a  distance,  which  is  to  its  breads,  as  the  hori* 

zontal  distance  qfthe  centre  qf gravity  of  the  halfarek 

from  the  middle  qfthe  abutment  is  to  tne  height  qfthe 

middle  qfthe  key-stone  above  the  same  point. 

This  proposition  follows  immediately  from  the 
proportion  of  the  horixontal  thrust  to  the  weight, 
determined  by  the  pnmerty  of  the  lever ;  the  one 
acting  at  the  ^stance  of  the  height  of  the  arch  from 
the  &lcrum,  and  the  other  at  the  distance  of  the 
centre  of  gravity  from  the  abutment,  so  as  to  !»• 
lance  each  other;  and  the  oblique  direction  of  the 
fiice  of  the  abutment  being  perpendicular  to  the 
thrust  compounded  of  these  two  forces.  The  same 
rule  also  serves  for  determining  the  proper  position 
of  the  abutment  of  a  beam  or  rafter  of  any  kind,  in 
order  that  it  may  stand  securely,  without  the  assist* 
ance  of  friction.  But  for  a  brid|^,  if  we  calculate 
the  situation  of  the  curve  of  equilibrium,  we  obtain 


extreme  part,  which  gives  — &«»  for  the  difference  of    the  direction  of  the  thrust  at  its  extremity  more  con- 
veniently, without  immediately  determining  the  place 
the  parts,  and  ^  of  this,  added  to  the  former  quanti-     of  the  centre  of  sravity. 

1  .  1  Y.  In  order  that  an  arch  may-stand  without  frio'^ 

ty  makes  It  iox-l-':^*':  butsmce«y=si<w«+~^^,    ^i^„  or  coheeion,  a  curve  of  equilOfrium,  perpendicular 

to  all  the  surfaces  qfthe  Joints,  must  be  eanable  (^be- 
ing drawn  within  the  substance  qfthe  Uocks, 

if  the  pressure  on  each  joint  be  not  exacthr  ^* 
pendiculiur  to  the  surfiices^  it  cannot  be  resisted  with^ 
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dividing  by  mx,  we  have  ^ s ■■ 
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tM  firtefiM,  fltn^fte  piirti  tirant  tfde  oti  6ftA  otter: 
tlii»,  ham&rtTf  iaraa  event  thai  can  ikem  be  likeljr  tv 
occur  in  practice.  But  if  the  curvei  representing 
the  getiOtBl  preiwire  on  iiny  ioiat>  be  directed  to  a 
point  in  its  plane  beyond  the  limits  of  th6  substance, 
the  joint  will  open  at  iu  reitxoter  end,  unleM  k  bfer 
aecared  by  th^  cohesion  of  the  cemenfeSy  and  the 
structure  wili  either  wholly  fall,  or  continue  to  stand 
in  a  new  form.     (I'late  XLII.  fig.  5.) 

F^om  this  condition,  together  with  the  determina^ 
tion  of  the  direction  of  the  joints  already  mentioned 
(Prop.  P.),  we  may  easily  find  the  best  arrangement 
of  the  joints  in  a  flat  arch ;  the  object,  in  such  cases» 
being  to  diminish  the  lateral  thrust  as  much  as  pos- 
siMe'f  it  ia  obfious  that  the  comition  ceiiCre  of  the 
joints  must  he  brought  as  near  to  the  arch  as  is 
compatible  with  the  condition  of  the  cirde  remain- 
ing within  Its  limits ;  and  it  may  even  happen  tlirat 
the  superincumbent  materials  would  prevent  the 
opening  of  the  joints  even  if  the  centre  were  still 
nearer  th&n  tliis :  but  if,  on  the  other  habd,  the 
arch  depended  only  on  its  own  resistance,  and  the 
ntttertafflT  were  in  any  danger  at  being  ctudiied,  it 
would  be  necessary  to  keep  the  circle  at  some  little 
distance  fi'om  its  surfiices,  ef^tt  at  ffte  expenee  of 
somewhat  increasing  the  lateral  pressure. 

When  (he  ciiin^e  Of  equilfbdonf  toileh6S  the  mtM^ 
dos  of  an  arch  of  any  kind,  the  compression  a£  the 
surface  must  be  at  least  A>ur  thaaiB  aa  greall  as  if  il 
raanained  in  the  middle  of  the  arch-stones  (Prop;  %,)f 
and  stiU  greater  Ihatf  this  if  the  cohesion  of  the  oe- 
OMnta  ia  ealled  into  action.  In  thk  estimate  we 
suppose  the  tvaasverse  sections  of  the  blociss  inflezi* 
ble^  so  as  to  cooperate  throughoot  the  depth  in  re* 
aiating  the  pressure  on  any  point  i  but  in  reality  this 
cooperation  will  be  confined  within  much  narrower 
littKSr  atfd  the  diaMnation  of  strength  will  probably 
be  ooniiidefabljr  greater  than  is  here  si^posed,  wfcen^ 
ever  fihe  curve  iipproachea  to  the  intradoa  of  the 
afah. 

The  passage  of  the  curve  of  equilibrium  through 
the  middle  s?  each  block  is  all  thai  is  necessary  to 
insure  the  stability  of  a  bridge  of  moderate  dimen* 
sioBS  and  of  sound  materials.  Its  strength  is  by  no 
Means  increased,  like  that  of  a  Irame  of  carpentry^ 
or  of  a  beam  resisting  a  transverse  force,  by  an  in*- . 
crease  oi  ita  depth  in  preference  to  any  other  of  its 
dimensions  a  a  greater  depth  does,  indeed,  give  it  a 
power  of  eSofXmllj  resisting  a  greater  force  of  ex«> 
ternal  pressure  derived  from  the  jnresenoe  of  any  oc^ 
oasiOBa^  load  on  any  part  of  the  structure ;  but  the 
ie|i|^iltide  of  socb  a  load  is  seldom  very  consider- 
ably in  propoptleii  to  the  weight  of  the  bridge^ 

It  is  of  senae  ianportancey  in  these  investigations, 
tf  endeavour  to  trace  the  successive  steps  by  which 
the  fabrie  of  a  bridge  may  commonly  be  expected 
to  fiiil.  Sapposing  the  ouiterials  to  be  too  soft,  or 
the  abutments  insecure*  or  any  part  of  the  work  to 
be  defedifey  and  to  aferd  too  little  resistance,  the 
length  of  the  curfe  of  the  areh  being  dimiaishea,  or 
its  chord  extended,  it  wiU  become  flatter,  and,  con- 
sequently, sink ;  the  alteration  being  by  far  the  great- 
est, if  O&er  things  are  eqaa)}  where  the  depth  is  the 
leasty  dMit  is,  near  the  crown  or  key-atone ;  so  that 
if  the  curvature  was,  at  first,  nearly  equal  through- 


out, the  crown  wA  sink  so  much*i(!Btocauarafa- 
pid  Increate  of  euflVatur^  on  eiidi  side  id  its  hmoe. 
diate  neighbourhood,  which  Will^  briAg  tAe  intradoa 
up  to  the  curve  of  equilibrium,  or  even  above  it,  the 
form  of  this  curve  beins  fittle  altered  by  tfie  change 
of  that  of  the  arch.  The  middle  remains  firm,  be- 
cause the  ptessure  is  pretty  equally  divided  throu^- 
o>it  the  blocks,  but  Uie  parts  newly  bent  gtveVay 
to  the  unequal  force,  and  chip  a  little  at  their  inter- 
nal surface ;  but  behig  letftaced  kt  Aeif  dhhea^ati 
by  the  pressure,  they  sufier  the  middle  to  descend 
still  lower,  and  are,  coisequently,  carried  cbwa  mik 
it,  Sb  as  to  be  relieved  from  the  inequality  of  pres- 
sure dep^ding  on  their  ottrtature,  mi  to  transftr 
the  effect  So  the  parts  ittaaaediately  beyond  tkcta^  tiU 
these  in  their  tufa  ef umbie,^  add  by  degreea  the 
whole  structate  fhlls«    (Plate  XLII.  fig.  S.) 

This  expliaiation  wiU  enablo  ua  to  ttddeMtand 
soDM  obs^Vationa  and  espOriaseats  whieb  the  kte 
PkvfaSSor  Robiaon  baa  related  aa  tfOmewbait  pai%- 
doxical.  He  says,  that  an  arch  built  *^  of  an  ex- 
ceedin^y  soft  tad  firiaUe  tUtone"  the  ar^stdaea  ba<» 
ing  also  tOo  short,  began  to  show  signs  o^  weakness 
bv  the  stones  chipping  about  ten  feet  from  the  mid- 
dle, and  that  it  anerwards  sptif  at  t&e  ttiddfe,  ind 
fifteen  or  sixteen  feet  on  each  side  of  it,  and  also  at 
the  abutments.  And  in  soite  dkj^rimanfa  oa  narf 
dek  of  arches  in  chalk,  he  foun<i^  that  *  the  arch 
always  broke  at  some  place  considerably  befond 
another  point,  where  the  first  chipping'  had  beeli 
observed:''  a  circumstuice  which  he  has  not  sucoaad- 
ed  in  sumeiently  explaining. 

fiteifxow  m^Ofihi  B0ea  afFHaiek. 

The  friction  or  adheaion  of  the'  stibstance%  em« 
ployed  in  Architecture,  i^  Of  the  most  aoaterial  eoo« 
seqtienee,  for  insuring  the  staSflity  of  the  works 
constructed  with  them ;  and  it  is  right  that  wa  sbduld 
know  the  extent  of  its  operation ;  it  is  not,  btf(wev€t; 
often  practically  necessary  to  calculate  ita  exact 
tnagaitnde,  becimse  it  wodd  sddeU  be  pmdeiA  to 
tely  mat^tfUy  on  hf  the  accidental  circtnnataiieaa 
of  agitation  or  inoiattire  ^emtklg  veiry  lameb  to  ditad* 
irith  ita  etfecti  Nor  is  A6  cohesion  of  the  ceasenls 
enipK^ad  of  much  fbrther  cona^uenoe  thisn  ai  dh 
abling  them  to  form  a  film  cminexion,  by  laettiA  e( 
which  the  blocks  may  rest  more  completely  on  each 
oilier  than  they  could  do  without  it ;  fof  we  must 
always  reftiember,  that  we  must  lose  at  least  half  of 
the  strength,  before  the  cohesion  of  the  solid  blocks 
themselvei,  in  the  direction  of  the  arch,  can  be  call- 
ed into  action,  and  at  least  three  fourths  before  the 
joints  will  havis'  any  tendency  to  open  thfon^out 
their  extent. 

Zv  Thejomis  ^  M  arehf  compHMd  ^  materi&b 
Hibject  tofriction^  may  he  situated  in  any  direction 
lying  miihin  the  limke  of  the  Mgfe  ^  ^^p^^'  ^ 
either  side  qf  the  perpendicular  to  the  curve  of  equi*' 
liMum4  the  angle  t^ repo4e  M«if  e^pud  iaiMetn*' 
dinoHbn  to  the  horizon  at  tohich  tne  materiale  bmn 
to  slide  on  each  other  ;  •  and  the  direct  friction  bemg 
to  the  pressuYi  as  the  tangent  of  this  angle  is  to  the 
radius. 

It  is  obviottSy  tluit  any  other  forces  as  weD  as  that 
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BikJge.  ^of  gravity,  will  be  restsfed  by  the  friction  or  adhe- 
'  sioir  of  the  Burfaces  when  its  direction  is  within  the 
limits  of  the  angle  at  which  the  aubscances  begin  to 
slide  ;  and  it  may  be  inferred  from  the  experiments 
of  MTt  Coulomb  and  Professor  Vince,  that  this  angle 
is  constant,  whatever  the  magnitude  of  the  force  may 
be,  since  the  friction  is  very  nearly  proportional  to 
the  mutual  pressure  of  the  substances.  The  ten- 
dency of  a  body  to  descend  along  any  plane  being 
as  much  less  than  its  weight  as  the  height  of  the 
plane  is  less  than  its  length,  and  the  pressure  on  the 
plane  being  as  much  less  than  the  weight  as  the  length 
is  greater  than  the  horizontal  extent,  it  follows,  that, 
when  the  weight  begins  to  overcome  the  friction,  the 
friction  must  be  to  the  pressure  as  the  height  of  the 
plane  to  its  horizontal  extent,  or  as  the  tangent  of 
the  inclination  to  the  radius. 

This  property  of  the  angle  of  repose  affords  a  yery 
easy  method  of  ascertaining,  by  a  simple  expert- 
menti  the  friction  of  the  materials  etnployed :  taking, 
for  example,  a  common  brick,  and  placing  it,  with 
the  shorter  side  of  its  end  downwards,  on  another 
which  IB  gradually  raised,  we  shall  find  that  it  will 
foil  over  without  beginning  to  slide ;  and  when  this 
happens,  the  height  must  be  half  of  the  horizon- 
tal  extent,  a  brick  being  twice  as  long  as  it  is 
broad  :  in  this  case,  therefore,  the  friction  must  be 
at  least  half  of  the  pressure,  and  the  angle  of  repose 
at  least  SO^ ;  and  an  equilateral  wedge  of  brick  could 
not  be  forced  up  by  any  steady  pressure  of  bricks 
acting  i^ainst  its  sides,  in  a  direction  parallel  to  its 
base.  But  the  effects  of  agitation  would  make  such 
a  wedge  totally  insecure  in  any  practical  case  ;  and 
the  determination  only  serves  to  assure  us,  that  a 
very  considerable  latitude  may  be  allowed  to  the 
joints  of  our  materials,  when  there  is  any  reason  for 
deviating  from  the  proper  direction,  provided  that 
we  be  assured  of  a  steady  pressure;  and  nluch  more 
in  brick  or  stone  than  in  wood,  and  more  in  wood 
than  in  iron,  unless  the  joints  of  the  iron  be  secured 
by  some  cohesive  connexion.  It  may  also  be  in- 
ferred from  these  considerations,  that  the  direction 
of  the  joints  can  never  determine  the  direction  of 
the  curve  of  equilibrium  crossing  them,  since  the 
friction  will  always  enable  them  to  transmit  the 
thrust  in  a  direction  varying  very  considerably  from 
the  .perpendicular ;  although,  with  respect  to  any 
particulaMoint,  of  which  we  wish  to  ascertain  the 
stability  iii^pendent  of  the  friction,  it  would  be  de- 
sirable to  collect  the  result  of  the  elements,  of  which 
that  curve  is  the  representative,  with  a  proper  re- 
gard to  its  direction. 

Section  IV. — Earlier  Historical  Details, 

'  The  original  invention  of  arches,  and  the  date  of 
their  general  adoption  in  architecture,  have  been 
discussed  with  great  animation  by  the  late  Mr  King, 
Mr  Dutens,  and  several  other  learned  antiquaries. 
Mr  King  insisted  that  the  use  of  the  arch  was  not 
more  ancient  than  the  Christian  era,  and  considered 
its  introduction  as  one  of  the  most  remarkable  events 
accompmying  that  memorable  period.  Mr  Dutens 
appealed  to  the  structure  of  the  cloacae,  built  by  the 
Tarquins,  and  to  the  authority  of  Seneca^  who  ob- 

VOL.  II.  PART  II. 


terves,  that  the  arch  was  generally  considered  as  the    Bridge, 
invention  of  Democritus,  a  Philosopher  who  lived 
some  centuries  before  Christ,  but  that,  in  his  opi- 
nion, the  simplicity  of  the  principle  could  not  have 
escaped  the  rudest  architect ;  and,  that  long  before 
Democritus,  there  must  have  been  both  bridges  and 
doors,  in  both  of  which  structures  the  arch  was  com* 
monly  employed.    There  do  indeed  appear  to  be 
solitary  instances^ of  arches  mere  ancient  than  the 
epoch  assigned  by  Mr  Kins  to  their  invention.    We 
find  arches  concealed  in  the  walls  of  some  of  the 
oldetft  temples  extant   at  Athens;  the  cloacse  are 
said  to  be  arched,  not  at  the  opening  into  the  Tiber 
only,  but  to  a  greater  distance  within  it  than  is  likely 
to  have  been  rebuilt  at  a  later  period  for  ornament ; 
and  the  fragments  of  a  bridge,  still  remaining  at 
•Rome,  bear  an  inscription  which  refers  its  erection 
to  the  latter  years  of  tha  Commonwealth.     But  it 
seems  highly  probable,  that  almost  all  the  C9veted 
ways,  constructed  in  the  earlier  times  of  Greece  and 
Rome,  were  either  formed  by  lintels,  like  doorways, 
or  by  stones  overhanging  each  other,  in  horizontal, 
strata,  and  leaving  a  triangular  aperture,  or  by  both 
these  arrangements  combined,  as  is  exemplified  in 
the  entrance  to  the  treasury  of  Atreus  at  Mycenae, 
where  the  lintel  has  a  triangular  aperture  over  it,  by 
which  it .  is  relieved  from  the  pressure  of  the  wall 
above ;  and  this  instance  serves  to  show  how  diifer- 
ent  the  distribution  of  the  pressure  on  any  part  of 
a  structure  may  be*  from  the  simple  proportions  of 
the  height  of  the  materials  above  it.     Some  other  . 
old  buildings,  which  have  been  supposed  to  be  arch- 
ed, have  been  found,  on  further  examination,  rather 
to  resemble  domes,  which  may  be  built'  without 
centres,  and  may  be  left  open  at  the  summit,  the 
horizontal  curvature  producing  a  transverse  pressure, 
which  BuppOTU  the  structure  without  an  ordinary' 
key-stone.     And  this  has  been  suspected  to  be  the 
form'  of  the  roofs  and  ceilings  of  ancient  Babylon, 
where  Strabo  tells  us  that  the  buildings  were  arched 
over  or  <*  camerated,"  for  the  purpose  of  saving  tim^ 
her :  and  the  bridge  of  Babylon,  whidh  must  have 
been  of  considerable  antiquity,  is  expressly  said,  by 
Herodotus,  to  hbve  consisted  of  piers  of  stone,  with 
a  road  formed  of  beams  of  wood  only.     It  may  how-, 
ever  be  rejoined,  that  though  a  dome  is  not  simply 
an  arch,  yet  it  exceeds  it  in  contrivance  and  mecha- 
nical complication ;  it  generally  exerts  a  thrust,  and 
requires  either  an  abutment,  or  a  circular  tie  ;  and  it 
is  scarcely  possible  that  the  inventor  of  a  dome  sliould 
not  have  been  previously  acquainted  with  the  con* 
struction  of  a  common  arch.     Besides  the  term 
c  AM  A  R  A,,  the  Greeks  had  also  psalis,  apsis,  and 
THOLDs;  the  last  was(  particularly  appropriate  to 
circular  domes ;  but  the  variety  of  appellations  seema 
to  prove  that  the  thing  must  have  been  perfectly 
familkir ;  and  the  term  psalis  is  supposed  to  have 
been  applied  from  the  appearance  of  the  wedged 
arch-stones,  viewed  in  their  elevation,  which  could 
not  have  been  observable  in  a  dome  of  any  kind. 

From  these  outlines  of  the  origin  of  the  art  of 

building  bridges,  we  may  pass  on  rapidly  to  the 

latest  improvements  which  have  been  made,  in  Great 

Britain,  and  on  the  Continent,  in  the  practice  of  this 

'  department  of  architecture.    A  very  ample  detail  of 
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dfc  moat  uaportaat  •peialiofiiy  that  art  «iieraQyr«» 
^ned  ta  be  perfbnned  in  k,  maj  be  round  in  Ute 
juuneroiM  Reports  of  the  ingeaious  Mr  Smeaton, 
mibUahed  since  his*  death  by  the  Society  of  Civil 
Ettgiaeen  in  Iioodon*  They  contain  a  body  of  infor- 
mation coAiprehending  almost  every  case  that  can 
occur  to  a  workman,  in  the  ei^ecution  of  such  struc- 
tures ;  and  even  where  they  have  to  record  an  aeci* 
dentid  fiuiure,  the  instrucSion  tiiey  afford  is  not  leas 
valuable  tba»  where  the  succeas  has  been  morecom- 

(rfete» 

Respecting  the  general  arrangement  of  a  biiidge» 
and  the  nundier  ^  arches  to  be  employed,  in  the 
case  of  a  wide  river,  Mr  Smeaton  has  expressed  his 
approbation  of  a  lew  wide  and  flat  arches,  supported 
by  good  abutments,  in  preference  to  more  nunseroue 
piers,  wliich  unnecessarily  interrupt  the  woter-waj. 
In  a  case  where  a  loag  series  of  sinall  arches  was  v^ 
quired,  he  has  made  them  so  flat,  and  the  piers  so 
slight,  that  a  single  pier  would  be  incapable  of  wit^ 
etamUng  the  thrust  of  its  arch :  but  in  order  So 
avoid  the  destruction  of  the  whole  fabric  in  case  of 
an  accident,  he  has  intermixed  a  number  of  stronger 
piers,  at  certain  intervals,  among  the  weaker  ones. 
Where  several  arches,  of  different  heights,  were  to- 
quired,  he  cemmcMily  recommended  different  portions 
of  the  same  circle  for  all  of  them  i  a  mede  which  ren- 
dered the  lateral  thrust  nearly  equal  througho^  the 
fabrie,  and  had  the  advanti^e  of  aUowiag  the  same 
centre  to  be  employed  for  idi,  with  some  little  addi- 
tion at  the  ends  to  adapt  it  to  the  larger  arches. 
He  records  the  case  of  Old  Wakon  brieve,  ia  which 
the  wooden  superstnicture  had  sunk  two  feet,  so  as 
to  become  part  of  a  circle  790  feet  in  diameter,,  and 
the  Arttst,  thus  increased,  had  forced  the  piers  coa- 
aiderably  out  of  their  original,  situation^.:  a  striking 
pvQof  dial  the  principlea  of  the  pressure  of  arches 
must  not  be  neglected,  eveki  when  frames  of  car- 
pentry are  cencemed* 

Mr  Smeaton  particularly  describes,  the  inconve- 
niencea  arising  from  the  old  method  of  laying  the 
foundations  of  pieis,  which  was  introduced  soon 
f^er  the  Conquest,  and  which  is  particularly  ex- 
emplified in  London  Bridge.  The  masonry  com- 
mences above  low  watet  mark,  being  supported  on 
piles,  which  would  be  exposed  to  the  destructive  al- 
ternation of  moisture  and  diyness,  with  the  accesa  of 
air,  if  they  were  not  defended  by  other  piles,  foroi- 
mg  projections  partly  filled  with  stone,  and  denomi- 
niSed  sterlings;  which,  in  their  turn^  eccasionalljr 
require  the  support  and  def«ice  of  new  piles  sur- 
rounding  them,  since  they  are  not  easily  removed 
when  they  decay ;  so  that,  by  degrees,  a  great  inteiv 
ruption  is  occasioned  by  the  breadth  of  the  piers, 
thus  augmented,  requiring,  for  the  transmisnon  of 
the  water,  an  increase  of  velo9ity«  which  is  not  eidy 
inconvenient  to  the  navigation,  bnt  also  carries  away 
the  bed  of  the  river  under  the  arches,  and  immedi* 
ately  below  the  brtdge,  making  deep  pools  or  exea* 
vationa,  which' require  from  time  to  tisae  to  be  fitted 
up  with  rubble  stones ;  while  the  maseriala,  which 
.  have  been  cariiied  away  by  the  stream,  are  deposited 
a  little  lower  down  in  shoals^  and  very  much  inlet? 
free  with  the  navigation  of  the  river.  Krem  Ihias^ 
circumstances^  as  well  as  from  the  eCects  of  time  and 


decay,  it  has  happened,  accerdiiig  to  late  reports,  BmtsL 
that  the  repairs  of  London  Bridge  have  often  amount^^'^y^ 
ed,  for  many  years  together,  to  L.  4000  a  year,  while 
those  of  Westminster  and  Blackfriars  Bridges  have 
not  cost  so  many  hundreds.  It  is  true,  that  the  fall 
produces  a  trifling  advantage  in  enabling  the  Loodon 
water-works  to  employ  more  of  the  force  of  the  tide 
in  raising  water  for  die  use  of  the  city ;  and  this 
right,  b^og  established  as  a  legal  privilege,  has  long 
delayed  the  improvements,  which  might  otherwiae 
have  been  attempted,  for  the  benefit  of  the  naviga- 
tion of  the  river.  The  interest  of  tlie  proprietors  of 
the  water-works  has  been  valued  at  L*  1 25»000;  and  it 
has  been  estimated  that  L.  50,000  would  be  required 
for  the  erection  of  steam-engines  to  supply  their 
place ;  while,  on  the  other  hand,  it  is  said  that  from 
thirty  to  forty  persons,  on  an  average,  have  perished 
annually  firom  the  dangers  of  the  fidl  under  the 
bridge.    (Plate  XLIII.  fig.  7^  8.) 

But  Mr  Smeaton,  as  well  as  his  predecessor  Mr 
Labelye,.  appears  sometimes  to  have  gone  intoaeoi- 
tiaiy  extreme,  and  to  have  been  somewhat  too  spar- 
ing in  the  use  of  piles*    It  is  well  known  that  the 
opening  of  Westminster  Bridge  was  delayed  for  two 
years  on  account  of  the  failure  of  a  pior,  the  founda- 
tion of  which  had  been  partly  undermined  by  the  ia- 
cautioua  removal  of  gravel  from  the  bed  of  the  riv^, 
in  its  immediato.  neighbourhood;  a  circumstance 
which  would  scarcely  have,  occurred  if  piles  had 
been  more  freely  employed  in  securing  the  fouada- 
tiosi»     The  omission,  however,  did  not  arise  fronaa 
want  of  a  just  cstimato  of  the  importance  of  piles  in 
a  loose  bottom,  but  from  a  confidence,  founded  epi 
examination  as  the  work  advanced,  that  the  bed  of 
the  river  waa  already  suiB^ntly  firm.    Mr  Smeaton 
directed  the  foundaiicms'  of  Hexham  Bridge  to  be 
laid,  as  those  of  Westminster  Bridge  had  been,  by 
means  of  caissons,  or  boxes,  made  water-tightit  and 
eonlaiaing  the  bottom  of  the  pier,  completed,  in  ma- 
somry  weB  connected  together,  and  ready  to  be  de- 
positod  in  its  proper  place  by  lowering  the  caissoac, 
and  then  detaching  Uie  sides,  winch  are  rained  for 
further  use,  from  the  bottoms,  which  remain  fixed  as 
a  part  ol  the  foundations  immediately  resting  on  the 
bed  of  the  river,  previously  made  smooth  lor  their 
reception,  and  sometimes  also  rendered  more  firm  by 
piles  and  a  grating  of  timber.    By  a  careful  exaoai- 
notioii  of  the  bottom  of  the  river  at  Hexhan^  Mr 
SmeMoa  thought  he  had  ascertained  that  the  stratum 
of  gravel,  of  which  it  consisted,  was  extremely  tbm, 
and  stnpported  by  a  quicksand,  much  too  loose  to 
give  a  firm  hold  to  piles,  while  he  supposed  the  gira^ 
vel  strong  enough  to  bear  the  weight  of  the  pier,  if 
built  in  a  caisson.    The  bridge  waa  a  handsome  edi- 
fice, with  eDiptical  arches,  and  stood  well  for  a  few 
years ;  bat  an  extfaordinary  flood  occumsd,  which 
caused  the  water  to  rise  *fiv0  feet  higher  above  tfaaa 
below  the  bridgOY  and  to  flow  through  it  with  so 
great  a  velocity,  as  to  undermine  the  piers,  and 
caMSe  the  bridge  to  divide  longitudinally,  and  fidl  in 
against  the  stream ;  a  circumstance  so  much  the 
more  mortifying  to  the  eminent  engineer  who  bad 
ooDStmcted  it»  as  it  was  the  only  one  of  hia  w<>rka 
that,  '^  in  a  period  of  thirty  yeac%"  had  been  known 
to  ML    It  was  obseired  that  sema  of  the  piecs^ 
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nridgB.  wUdi  had  been  bdk  in  eofier-damHy  with  die  astkl- 
ttoce  mi  touepilesy  withstood  the  violeiKse  of  the 
flood ;  and  it  is  remarkable,  that  the  whole  bridge 
has  been  rebuilt  by  a  provincial  architect  with  per- 
fect saccew,  liaving  stood  without  any  accident  for 
nany  years* 

It  seems,  therefore,  scarcely  prudent  to  trust  any 
Tery  heavy  bridge  to  a  foundation  not  secured  by 
|i(iles,  unless  (he  ground  on  which  it  stands  is  an  ab« 
solute  rode ;  and  in  this  case,  as  well  as  when  piles 
are  to  be  driven  and  sawed  off,  H  is  generally  neces- 
sary to  have  recourse  to  a  coffer-dam. .  In  the  in- 
stance of  the  bridge  at  Harraton,  for  example,  where 
the  rock  is  nine  f^t  below  the  bed  of  the  river,  Mr 
Smeaton  directs  that  the  piles  forming  the  coffer- 
dam be  rebated  into  each  other,  driven  down  to  the 
rock,  and  secured  by  internal  stretchers,  before  the 
water  contained  within  them  is  pumped  out.  In 
•ome  eases,  a  double  row  of  piles,  with  clay  between 
them,  has  been  employed  for  forming  a  coffer-dam  ; 
but  in  others  It  has  been  found  more  convenient  to 
drive  and  cut  off  the  piles  under  water,  by  means  of 
piToper  machinery,  without  the  assistance  of  a  coffer- 
dam. 

PHes  are  employed  of  various  lengths,  from  7  to 
IS  feet  or  more,  and  from  8  to  10  inches  id  thick- 
ness, and  they  are  commonly  shod  with  iron.  Smea- 
ton  directs  them  to  be  driven  till  it  requires  from  20 
to  40  strokes  of  the  pile  driver  to  sink  them  an  inch, 
according  to  the  magnitude  of  the  weight,  and  the 
firmness  required  in  the  work.  He  was  in  the  habit 
of  ^^uehtjy  recommending  the  piles  surrounding 
the  piers  to  be  secured  by  throwing  in  rubble  stone, 
so  as  to  form  an  inclined  surface,  sloping  gradually 
from  the  bridge  upwards  and  downwards.  In  the 
case  of  Coldstream  Bridge^  it  was  also  found  neces- 
Mify  to  have  a  partial  dam,  or  artificial  shoal,  thrown 
across  the  river  a  little  below  the  bridge,  in  order 
to  lessen  the  velocity  of  the  water,  which  was  cut- 
tiicig  up  the  gravel  from  the  base  of  the  piles.  But 
aH  these  expedients  are  attended  with  considerable 
inconvenience,  and  it  is  better  to  avoid  them  in  the 
first  instance  fa^  leaving  the  water-way  as  wide  and 
as  deep  as  possiole,  and  by  making  the  foundations  as 
firm  and  extensive  as  the  circumstances  may  require. 
/The  angles  of  the  piers,  both  above  and  under 
water,  are  commonly  rounded  off,  in  order  to  facili- 
tate the  passage  of  the  stream,  aAd  to  be  less  liable 
to  accidental  injury.  Mr  Smeaton  recommends  a 
cylindrical  surface  of  60°  as  a  proper  teraiinatioa ; 
and  two  such  surfaces,  meeting  each,  other  in  im 
anjg^e,  will  approach  to  the  outline  of  the  head  of  a 
ship,  which  is  calculated  to  afford  »the  least  resist- 
aiice  to  the  water  gliding  by  it. 

We  find  ^t,  in  the  year  1 769,  the  earth,  employ- 
ed for  filling  up  the  space  between  the  walls  of  the 
North  Bridge  in  Edinburgh,  had  forced  them  out, 
so  as  to  require  the  assistance  of  transverse  bars  and 
buttresses  for  their  support.  In  the  more  modem 
bridges,  these  accidents  are  prevented  by  the  em- 
ployment of  longitudinal  walls  for  filling  up  the 
haunches,  with  flat  stones  covering  the  mtervaJs  be- 
tween them,  instead  of  the  earth,  or  the  more  solid 
materials  which  were  formerly  used,  and  which  pro- 
duced a  greater  pressure  both  on  the  arch  and  on 


the  alralmentSi  as  well  as  a  transverse  thrust  against  Bridse^ 
the  side  walls.  For  the  indlnatiom  of  the  road 
in^  over  this  bridge,  Mf  Sneaton  thought  a  slope  of 
1  m  12  not  too  great ;  observing  that  horses  cannot 
trot  even  when  the  ascent  is  much  more  gradnal  than 
thb,  and  thiA  If  they  walk,  they  can  draw  a  eartiage 
up  such  a  road  as  this  wMioot  difficulty :  and,  in* 
deed,  the  bridge  at  Newcastle  appears,  for  ^  short 
distanoe,  to  have  been  mueh  steeper.  But  it  has 
been  more  hitely  argued,  on  another  occasion,  diat 
it  is  a  great  inconvenience  in  a  crowded  city,  to  have 
to  lock  the  wheel  of  a  loaded  waggon^  that  this  is 
necessary  at  aU  times  on  HoHbom  Hill,  where  the 
slope  is  only  1  in  18 ;  while  in  firosty  weather  this 
street  is  absolutely  impassable  for  sueh  carriages  t 
and  the  descent  of  Ludgate  Hill,  whiefa  is  only  1  in  S6, 
is  considered  as  much  more  desirsible,  when  it  is  pos- 
sible to  construct  a  bridge  with  an  aeditity  so  gentle^ 

Section  Y •-^Improvements  of  the  Port  of  London* 

From  die  study  of  Mr  Smeaton^  diversified  la* 
hours,  we  proceed  to  take  a  cursory  view  of  the  Poi- 
liamentary  Inquiry  respecting  the  improvement  ofthe 
Pbrt  of  London,  which  has  brought  forwards  a  va- 
riety of  im^rtant  information,  and  suggested  a  mul* 
tiphcity  of  ingenious  designs.  Hie  prmciind  part  ot 
timt  which  relates  to  our  present  sdbject  is  contain- 
ed in  the  Second  and  Third  Reports  from  the  Select 
Committee  of  -the  House  of  Commoiis,  on  the  im- 
provement of  the  Fort  of  London ;  ordei«d  to  be 
printed  llth  Jdy  1799,  and  2Sth  July  1800. 

*  We  And  in  these  Reports  some  interesting  detaib 
respecting  the  history  of  London  Bridge^  which  ap- 
pears to  have  been  begun,  not,  as  Hume  tells  us,  by 
Wflliam  RufuB,  who  was  kified  in  1100,  but  in  1176j 
under  Henry  II. ;  and  to  have  been  completed  in 
SS  years.  The  piles  are  prindpalfy  of  ehn,  and 
they  have  remained  for  six  centuries  without  mate- 
rial decay ;  although  a  part  of  die  bridge  fefl,  and 
was  rebuflt  about  100  years  after  it  was  begun* 
Rochester,  York,  and  Mewcastie  Bridges  wei«  also 
built  in  the  twelidi  century,  as  well  as  the  Bridge  xft 
St  Esprit  at  Avignon.  About  50  years  ago,  die 
middle  pier  of  London  Bridge  was  removed ;  the 
piles  were  drawn  by  a  very  powerful  screw,  com- 
monly used  for  lifting  the  wheels  of  the  water-works ; 
and  a  single  arch  was  made  to  occupy  ttie  place  of 
two.  In  consequence  of  this,  the  tall  was  somewhat 
diminnhed,  and  it  was  necessary  partially  to  ob- 
struct the  channd  again,  in  order  that  the  stream 
should  have  finrce  enough  for  the  water-works ;  but 
it  was  very  difficult  to  secure  the  bottom  from  the  ef- 
fects of  the  increased  velodty  under  the  arch.  Se- 
veral strong  beams  were  firmly  fixed  across  the  bed 
of  the  river,  but  only  two  of  them  retained  their  si- 
tuations for  any  length  of  time ;  and  the  materials 
carried  away  had  b^  deposited  bdow  the  middle 
arch,  so  as  toibrm  a  shoal,  which  was  only  16  inchea 
below  the  surface  at  low  water.  The  Reports  oon- 
tain  also  much  particular  information  respecting 
Blackfriars  Bridge,  the  piles  for  which  were  driven 
under  water,  and  cut  off  levd  with  the  bed  of  the 
foundations,  by  a  machine  of  Mr  Mylne*s  invendon. 
The  expense  of  Blackfriars  Bridge,  induding  ttit 
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Bridge,    purdiase  «r  premisesy  was  about  L.  260^000 ;  that  of 
^  the  building  only  was  L.  170^000.      Westminster 
Bridge,  built  in  the  beginning  of  the  century,  cost 
about  L.  400,000. 

The  committee  had  received  an  immense  Tariety 
of  plans  and  proposals  for  docks,  wharfs,  and  bridges, 
and  many  of  these  have  been  published  in  the  Re- 
ports, togetlier  with  engraved  details  on  a  veiy  am- 
ple scale.  They  finally  adopted  three  resolutions  re- 
specting the  rebuilding  of  London  Bridge. 

-*'  1.  That  it  is  the  opinion  of  this  Committee,  that 
it  is  essential  to  the  improvement  and  accommoda- 
tion of  the  port  of  London,  that  London  Bridge 
should  be  rebuilt  upon  such  a  construction  as  to  per- 
mit a  free  passage,  at  all  times  of  the  tide,  for  ships 
of  suc)i  a  tonnage,  at  least,  as  the  depth  of  the  river 
'would  admit  of,  at  present,  between  London  Bridge 
and  Blackfriars  Bridge.  , 

*'  S.  That  it  is  the  opinion  of  this  Committee,  that 
an  iron  bridge,  having  its  centre  arch  Qot  less  than 
65  feet  high  in  the  clear,  above  high-water-mark, 
will  answer  the  intended  purpose,  and  at  the  least 
es^pense. 

^  **  3.  That  it  is  the  opinion  of  this  Committee,  that 
the  most  convenient  situation  for  the  New  Bridge,  will 
be  immediately  above  St  Saviour's  Church,  and  upon 
«  line  from  thence  to  the  Royal  Exchange." 

In  a  subsequent  Report,  ordered  to  be  printed 
Sd  June  1801,  we  find  a  plan  for  a  magnificent  iron 
bridge  of  600  feet  span,  which  had  been  submitted  . 
to  the  Committee  by  Messrs  Telford  and  iDougla^. 
Mr  Telford's  reputation  in  his  profession  as  an  en- 
gineer deservedly  attracted  the  attention  of  the  Com- 
mittee;  but  many  'practical  difficulties  having  been 
suggested  to  them,  they  circulated  a  number  of  que-  • 
ries  relating  to  the  proposal,  among  such  persons  of 
science,  and  professional  architects,  as  were  the  most 
likely  to  have  afforded  them  satisfactory  information. 
But  the  results  of  these  inquiries  are  not  a  little  hu- 
miliating to  the  admirers  of  abstract  reasoning  and 
of  geometrical  evidence ;  and  it  would  be  difficult  to  . 
find  a  greater  discordance  in  the  most  'heterodox 
professions  of  faith,  or  in  the  most  capricious  varia- 
tions of  taste,  than  is  exhibited  in.  the  responses  of 
our  most  celebrated  professors,  on  almost  every  point 
submitted  to  their  consideration.  It  would  be  use- 
less to  dwell  on  the  numerous  errors  with  which 
many  of  the  answers  abound ;  but  the  questions  will 
affi^rd  us  a  very  convenient  clue  for  directing  our 
attention  to  such  subjects  of  deliberation  as  are  really 
likely  to  occur  in  a  multiplicity  of  cases ;  and  it  will 
perhaps  be  possible  to  find  such  answers  for  all  of 
them,  as  will  tend  to  remove  the  greater  number  of 
the  diifficulties  which  have  hitherto  embarrassed  the 
8ul](ject. 

Questions  respsctino  the  cokstructiok  of  a 

CAST  iron  bridge,  OF  A  SINGLE  ARCH,  600  FEET 
IK  THE  SFAN,^  AND  65  FEET  RISE.       (Plate  XLII. 

%7.) 

1.   Wkat  ports  of  the  bridge  should  be  considered 

ms  xvedgeSf  tohich  act  on  each  other  ^  gravity  and 

pressure^  and  tohat  parts  as  vceight^  acting  by  gravity 

*0iUy,  similar  to  the  toalls  and  other  loaMng,  usually 


erected  upon  the  arches  of  stone  biidges*  Or  does  ike  Hrhi«#. 
tohole  act  as  o/ne  frame  of  irony  vJiiSi  can  only  be  dc'  ^^.^^ 
strayed  by  crushing  its  parts  f 

'The  distribution  of  the  resistance  of  a  bridge  may 
be  considered  as  in  some  measure  optional,  since  it 
may  be  transferred  from  one  part  of  the  structure  to 
another,  by  wedging  together  most  firmly  those  parts 
which  we  wish  to  be  most  materially  concerned  in  it. 
But  there  is  also  a  natural  principle  of  adjustment, 
by  which  the  resistance  has.  a  tendency  to  be  thrown 
where  it  can  best  be  supported ;  for  the  materials 
'being  always  more  or  less  compressible,  a  very  small 
change  of  form,  supposed  to  be  equal  throughout 
the  structure,  will  relieve  those  parts  most  which  are 
the  most  strained,  and  the  accommodation  will  be 
still  more  effectual  when  tlie  parts  most  strained  un- 
dergo the  greatest  change  of  form*  Thus,  if  the 
flatter  ribs,  seen  at  the  upper  part  of  the  proposed 
structure,  supported  any  material  part  oT  its  weight, 
they  would  undergo  a  considerable  longitudinal  com- 
pression, and  being  shortened  a  little,  would  natural- 
ly descend  very  rapidly  upon  the  more  curved,  and 
consequently  stronger  parts  below,  which  would  soon 
relieve  them  from  the  load  improperly  allotted  to 
them ;  the  abutment  would  idso  give  way  a  little,  and 
be'forced  out,  by  the  greater  pressure  at  its  upper 
part,  while  the  lower  part  remained  almost  entirely 
unchanged*  ^ 

It  is,  however,  highly  important  that  the  work, 
should,  in  the  first  instance,  be  so  arranged  as  best  to 
fulfil  the  intended  purposes,  and  especially  that  such 
parts  should  have  to  support  the  weight  as  are  able 
to  do  it  with  the  least  expense  of  lateral  thrust, 
which  is  the  great  evil  to  be  dreaded  in  a  work  of 
these  gigantic  dimensions,  the  materials  themselves 
being  scarcely  ever  crushed,  when  the  arch  is  of  ia 
proper  form ;  and  the  failure  of  an  iron  bridge,  by 
the  want  of  ultimate  resistance  of  its  parts  to  a  com- 
pressing force,  being  a  thing  altogether  out  of  our 
contemplation ;  and  it  is  obvious  that  the  greater  the 
curvature  of  the  resisting  parts,  the  smaller  will  be  ' 
the  lateral  thrust  on  the  abutments. 

We  may,  therefore,  sufficiently  answer  this  ques- 
tion, by  saying,  that  the  whole  firame  of  the  propo- 
sed bridge,  so  far  as  it  lies  in  or  near  the  lougitudi* 
nal  direction  of  the  ai:cl\,  may  occasionally  cooperate 
in  affording  a  partial  resistance  if  required ;  but  that 
the  principal  part  of  the  force  ought  to  be  concen- 
trated in  the  lower  ribs,  not  far  remote  firom  the  in- 
trados. 

But  it  is  by  no  means  allowable  to  calculate  upon 
a  curve  of  equilibrium  exactly  coinciding  with  the 
intrados ;  since,  if  this  supposition  were  realized,  we 
should  lose  more  than  three-fourths  of  the  strength 
of  our  materials,  and  all  the  stability  of  the  joints 
independent  of  cohesion,  so  that  the  slightest  exter- 
nal force  might  throw  the  curve  beyond  the  limits  of 
the  joint,  and  cause  it  to  open.  Ndr  can  we  always 
consider  the  curve  of  equilibrium  as  parallel  to  the 
intrados :  taking,  for  example,  the  case  of  a  bridge 
like  Blackfriars,  the  curve  of  equilibrium,  passing 
near  the  middle  of  the  arch-stones,  is,  and  ought  to 
be,  nine  or  ten  f^t  above  the  intrados  at  the  abut- 
mentf  and  only  two  or  three  feet  at  the  crown  {  so 
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Bridge.    Aat  the  ordinates  of  this  ctirre  are  altogether  cli0er«  from  a  circular  or  parabolic  arci  in  consequeoee  of    Bridge 

ent  from  the  ordinates  which  have  hitherto  been  the  great  inequality  of  the  load .  on  the  di£Pere|it  ^^     ^ 

considered  by  theoretical  writers.     It  may  be  ima-  parts ;  and  there  seems  to  be  no  great  difBculty  in. 

gined  that  this  difference  is  of  no  great  importance  forming  a  firm  connexion  between  a  narrow  bridge  - 

m  practice ;  but  its  amount  is  much  greater  than  the  and  a  wider  abutment,  without  this  inconvenience. 

difFsrence  between  the  theoretical  curves  of  equili-  The  lateral  strength  of  the  fabric,  in  resisting  any 

brium,  determined  by  calculation,  and  the  common-  horizontal  force,  would  be  amply  sufficient,  without 

est  circular  or  dliptical  arches.  the  dilatation  at  the  ends.     Perhaps  the  form  was* 

With  respect  to  the  alternative  of  comparing  the  suggested  to  the  inventor  by  the  recollection  of  the 
bridge  with  masonry  or  with  carpentry,  we  may  say,  partial  failure  of  an  earlier  work  of  the  skme  kind^ 
that  the  principles  on  which  the  equilibrium  of  which  has  been  found  to  deviate  considerttbly  from 
bridges  is  calcubited,  are  altogether  elementary,  and  the  vertical  plane  in  which  it  was  originally  situated  : 
Independent  of  any  figurative  expressions  of  strains  but  in  tliis  instance  there  seems,  if  we  judge  from 
and  mechanic^  purchase,  whicn  are  employed  in  the  engravingis  which  have  been  published,  to  have 
considering  many  of  the  arrangements  of  carpentry,  been  a  total  deficiency  of  oblique  braces ;  and  the 
-imd  which  may  indeed,  when  they  are  accurately  abutments  appear  to  have  been  somewhat  less  fiiin 
analysed,  be  resolved  into  forces  opposed  ami  com-  than  could  have  been  desired,  since  one  of  them 
bined  in  the  same  manner  as  the  thrusts  of  a  bridge*  contains  an  arch  and  some  warehouses,  instead  of  be- 
lt is,  therefore,  wholly  unnecessary,  when  we  inquire  ii^g  composed  of  more  solid  masonry.  (PU|te  XLIII. 
into  the  strength  of  such  a  fabric,  to  distinguish  the  fig.  9.) 

thrusts  of  masonry  from  the  strains  of  carpentry,  the       Question  III.     In  tvhai  proportions  shoidd  the 

laws  which  govern  them  being  not  only  similar  but  U)fight  he  distributed^firom  ihe  centre  to  the  abutments^  • 

identical ;  except  that  a  strain  is  commonly  under-  to  make  the  arch  unijonnly  strong  f 
stood  as  implying  an  exertion  of  cohesive  force,  and       This  question  is  so  comprehensive,  that  a  complete. 

we  have  seen  that  a  cohesive  force  ought  never  to  be  answer  to   it  would  involve  the  whole  theory  of  * 

called  into  action  in  a  bridge,  since  it  implies  a  great  bridges ;  and  it  will  be  necessary  to  limit  our  investi- 

and  unnecessary  sacrifice  of  the  strength  of  the  ma-  gations  io  an  inquiry  whether  the  structure,  repre* 

terials  employed.    If,  indeed,  we  wanted  to  cross  a  sented  in  the  plan,  is  actually  such  as  to  afibrd  a 

mere  ditch,  without  depending  on  the  firmness  of  the  uniform  strength,  or  whether  any  alterations  can  be  : 

bank,  we  might  easily  find  a  beam  of  wood  or  a  bar  made  in  it,  compatible  with  the  general  outlines  of » 

of  iron  strong  enough  to  afford  a  passage  over  it,  the  proposal,  to  remedy  any  imperfections  Which , 

unsupported  by  any  abutment,  because,  in  a  sub-  may  be  discoverable,  in  the  arrangement  of  the  pre6« 

stance  of  inconsiderable  length,  we  are  sure  of  hav-  suire.    . 

ing  more  strength  Uian  we  require.     But  to  assert       There  is  an  oversight  in  some  of  the  official  an« 

that  an  iron  bndge  of  600  feet  span  ^'  is  a  lever  ex-  swers  to  this  question,  from  quarters  of  the  very  first , 

erting  a  vertical  pressure  only  on  the  abutments,**  is  respectability,  which  requires  our  particular  atten-     • 

to  pronounce  a  sentence  from  the  lofty  tribunal  of  tion.     The  weight  of   the   different  parts  of  the 

refined  science,  which  the  simplest  workman  must  bridge  has  been  supposed  to  difier  so  materially  from    • 

feel  to  be  erroneous.     But,  in  this  instance,  the  er-  that  which  is  required  f6r  producing  an  •equilibrium 

ror  is  not  so  much  in  the  comparison  with  the  lever,  in  a  circular  arch  of  equable  curvature,  that  it  baa 

as  in  the  inattention  to  the  mode  of  fixing  it :  for  a.  been  thought  impossible  to  apply  the  principles  of 

lever  or  beam  of  the  dimensions  of  the  proposed  the  theory  in  any  manner  to  an  auxfa  so  constituted, 

bridge,  lying  loosely  on  its  abutments,  would  proba-  at  the  same  time  that  the  structure  is  admitted  to  be 

bly  be  at  least  a  hundred  times  weaJcer  than  if  it  tolerably  .well  calculated  to  stand,  when  considered 

were  firmly  connected  with  the  abutments  as  a  bridge  as  a  frame  of  carpentry.    The  truth  is,  that  it  is  bj 

isy  so  as  to  be  fixed  in  a  determinate  direction,  no  means  absolutely  necessary,  nor  oflen  perfectly 

And  the  true  reason  of  the  utility  of  cast  iron  for.  practicable,   that  i  die  mean  curve  of  equilibrium 

building  bridges,  consists  not,  as  has  often  been  sup-  should  agree  precisely  in  its  form  with  the  curves  li* 

posed,  in  its  capability  of  being  united  so  as  to  act  miting  the  external  surfaces  of  the  parts  bearing  the 

like  a  frame  of  carpentry,  but  in  the  great  resist-  .pressure^  especially  when  they  are  sufficiently  exten- 

ance  which  it  seems  to  afford  to  any  force  tending  sive  to  admit  of  considerable  latitude  witliip  the  li* 

to  crush  it.  mits  of  their  substance.    It  may  happen  in  many  ? 

Question  II.     Whether  the  strength  of  the  arch  cases,  that  the  curve  of  equilibrium  is  much  flatter  in: 

is  effected,  and  in  tvhat  manner,  by  the  proposed  in'  one  part,  and  more  convex  in  another,  than  the  circle  ; 

crease  qf  its  tvidth  toxvards  the  txvo  extremities  or  which  approaches  nearest  to  it ;  and  yet.  the  distaace 

abutments,  when  considered  vertically  and  horizontal'  of  the  two*  curves  may  be  inconsiderable,  in  comp»-  • 

ly,    A?id  if  soy  tohatjbrm  should  the  bridge  gradually  risen  with  the  thickness  of  the  parts  capable  of  co- 

acquire?  operating  in  the  resistance.     The  great  probleqi), 

The  only  material  advantage,  derived  from  widen-  therefore,  in  all  such  osses,  is,  to  determine  the  pre- : 

log  the  bridge  at  the  ends,  consists  in  the  firmness  cise  situation  of  the  curve  of  equilibrium  in  the  ac-  - 

of  the  abutments ;  and  this  advantage  is  greatly  di-  tual  state  of  the  bridge;. and  wheu  .this  has  b^en  • 

'  mtnished  by  the  increase  of  horizontal  thrust  which  done,  tbe  directions  of  the  ribs,  in  the  .case  of  an  * 

is  occasioned  by  the  increase  of  breadth ;  while  the.  iron  bridge,  and  of  the  joints  of  the  arch-stones, ,  in » 

curve  of  equilibrium  is  caused  to  deviate,  greatly  a  stone  bridge,  may  be  so  regidated  as  to  afford  the 
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Eitert  poadUe  Kcnrily  ;  nd  tf  tins  wenrity  i>  not 
med  suffidant,  tlw  whole  amageaaent  murt  be 

Coogidering  the  effect  of  the  diUtalion  at  the 
eods  Id  increasing  the  load,  we  may  evtimate  the 
dqith  of  the  materials  causing  the  pressure  at  the 
lAnitments  as  about  three  times  as  great  as  at  the 
orown ;  the  plan  not  being  sufficiently  minute  to  af- 
ford us  a  more  precise  determination ;  and  it  will  be 
quite  accurate  enoi^h  to  take  to  =  a  +  bx^  (Prop. 
S.)  for  the  load,  tc  becoming  =  3a  when  x  is  SOO 

feet,  whence  90,000  i  =  2a,  and  4  =  J5Q00  *'  ^^ 


have  then  wiy  =  -  ax*  + 


ax^  for  the  value 


2  ~"  •  540^000 
of  the  ordinate.  Now  the  obliquitjr  to  the  horizon 
being  inconsiderable,  this  ordinate  will  not  ultimate^ 
ly  be  much  less  than  the  whole  height  of  the  arch; 
and  iu  greatest  value  may  be  called  64  feet ;  conse- 
quently when  X  s:  800,  we  have  64  m  =i  a  x 

90^000  +  i  a  X  90,000,  and  the  radius  of  curva- 

CM 

tore  at  the  vertex  r  ==  —  =  937*5  feet,  while  the 

a         ^ 

rafins  of  the  intrados  is  725  feet,  and  that  of  a 
circle  passing  through  both  ends  of  the  curve  of 
e^ibrium,  as  we  have  supposed  them  to  be  situa- 

ted,  735  feet.     Hence,  y  being  =  j—  s^  fl  + 

.^ X*  I ,  we  may  calculate  the  ordinates  at  dif- 

970000      / '  ^ 

ferent  pointfl,  and  compare  them  with  those  of  the 
circular  corves. 


iu  fisnn,  if  the  load  weia  of  aec^stity 
been  supposed. 

Question  4.  What  pretsure  wU  each  pari  ^tki 
bridge  recdvCf  supposing  it  divided  into  any  given 
number  ^  equal  sections^  the  tveight  of  the  middle 
section  being  given.  And  on  whai  parts f  and  with 
Xfjhat^orcef  wsU  the  whole  act  upon  the  abutments  f 

it  appears  from  the  precedii^  calculations,  that 
the  weight  of  the  **  middle  section"  alone  is  not  suf- 
ficient for  determining  the  pressure  in  any  paft  of 
the  fiibric ;  although,  when  the  form  of  the  corve  of 
equilibrium  has  been  found,  its  radius  of  curvature  at 
the  summiumust  give  at  ooce  the  length  of  a  siaii- 
lar  load  equivalent  to  the  lateral  thrust;  and  by 
combining  this  thrutft  with  the  weight,  or  with  the 
direction  of  the  curve,  the  oblique  thrust  at  any 
part  of  the  arch  may  be  readily  fioond*    Thus,  since 

at  the  abutment  iv  =0  +  dx*  =5 8a,  and  ^x* sSa, 

we  have  v  =- — ^x*  +  -r —    ,  and  -f^,  the  tangeot 
^      2  «•     ^  12  «i  dx  * 


m  h^    Bv^fc^ 


Veiled  tine  of     Tersed  liae  ef 
the  iatradose      the  ducshsg  ave. 


Ordinsitef. 


60     ' 

1.78 

1.71 

1.84 

100 

6.94 

6.82 

5.88 

150 

15.66 

15.48 

18.00 

too 

£8.18 

27.70 

24.50 

KO 

44.42 

48.81 

41.01 

800 

esjoo 

64XX> 

64.00 

Hence  it  appears  that,  at  the  distance  of  200  feet^ 
fron  the  middle,  the  curve  of  equilibrium  will  rise 
mere  than  8  feet  above  its  proper  place;  requiring 
a  gpoat  proportion  of  the  pressure  to  be  transferred 
ta  the  upper  ribs,  with  a  considerable  loss  of 
stMDgth,  for  want  of  a  commonication  approaching 
maee  neaity  to  the  direction  of  the  curve.  If  we 
chase  to  Ibrm  the  lower  part  of  the  structure  of  two 
aeiies  of  frames,  each  about  4  feet  deep,  with  dia|;o- 
nal  bfoees,  we  might  provide  amply  for  such  an  ir- 
vegularity  in  the  distri)otioD  of  the  pressure ;  but  it 
wwid  be  necessary  to  cast  the  diagonals  as  strong 
as  the  Uocks,  in  order  to  avoid  the  ineqnidity  ^ 
Umuiem  feem  ooeqiial  cooling,  which  is  often  A  cause 
of  daogerous  accidents ;  it  would,  however,  be 
macb  better  to  have  the  areh  semewhal  effiptical  in 


1  5 


of  the   inclination,    becomes  s:-^x  +  ~— x'ss 


0x20x^^5x^^5 
m  ^$'m  ^Sr'^S 


«00  8        ^.^ 

937.5       15  —         •  ^^ 


qoently  the  horizontal  thrust  will  be  to  die  weight 
of  the  half  arch  as  15  to  8,  and  to  diat  of  the  whole 
arch  as  15  to  16.  Now  the  arch  is  supposed  to  con- 
tain 6500  tons  of  cast  iron,  and  together  with  the 
road,  will  amount,  according^  to  Professor  Robison's 
estimate,  to  10,100  tons ;  so  that  the  lateral  thrust  on 
each  abutment  is  9470  tons ;  and  since  this  is  equal 
to  thokweight  of  937*5  feet  in  length,  of  die  thickness 
of  the  crown,  the  load  there  most  be  about  10  tons 
for  eadi  foot  of  the  length.  Hence,  it  appears,  diat 
although  die  thrust,  thus  calculated,  is  greater  thaki 
the  weight  of  a  portion  of  equal  lengdi  widi  the  ap- 
parent radius  at  the  crown,  it  is  less  than  woidd  be 
inferred  from  the  anguhu*  direction  of  the  intrados 
at  the  abutment:  the  inclination  of  the  termination 
of  the  arch  being  24*  27%  while  that  of  the  true 
corve  of  equilibrium  is  28*  4' ;  that  is,  about  one- 
tenth  greater. 

As  a  further  iBostradon  of  the  utility  of  this  mode 
of  computation,  we  may  take  the  example  of  an  arch 
of  Blackftiars  Bridge.  The  radios  of  curvature,  as 
farta  four-<fiftbs  of  the  breadth,  is  here  56  feet;  and 
we  may  suppose,  without  sensibte  error,  the  whole 
load  to  be  that  which  would  be  determined  by  the 
condnuation  of  the  same  -curve  throughout  the 
breadth.  Now,  the  middle  of  the  arch  stones,  at 
the  distance  of  50  feet  from  the  middle  of  the 
bridge,  that  is,  immediately  over  the  termination  cf 
the  hutment,  is  about  12  feet  above  diat  termina- 
tion, and  at  the  crown  about  three  feet  above  the  in- 
tcados,  so  that  we  have  only  31  feet  for  the  extreme 
value  of^,  while  the  whole  height  of  the  arch  is  40; 
and  abemg6.58  feet,  we  find  (iVop.  U.)  myz^  13,510 

=:81fa,  whence  in=436,  and  — =:r  =  66^;  we 

aisa  afccain  die  vakies  of  the  ordkiates  of  the  corre 
as  in  |be  annexed  table. 
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KtvlfSp. 


lMaBU%». 

OMHntti>. 

Mixidtoofllie 
AreMtoiMf. 

10  FEET 

•76 

.90 

310 

3.12 

3.72 

95 

5.13 

6.12 

so 

7.71 

8.75 

40 

15.81 

16.81 

50 

S1.00 

31.00 

Hence  it  appears  that  the  greatest  deviation  is 
about  So  feet  from  the  middle,  where  it  amounts  to 
a  little  more  than  a  foot.  But  if  we  suppose  this 
deviation  divided  by  a  partial  displacement  of  the 
curve  at  its  extremities,  as  it  would  probably  be  in 
reality,  even  if  the  resistance  were  confined  to  the 
arch-stones,  it  would  be  only  about  half  as  great  in 
all  three  places;  and  even  this  deviation  will  reduee 
the  strength  of  the  stones  to  two-thirds,  leaving  them 
however  still  many  times  stronger  than  can  ever  be 
necessary^  Hie  participation  of  the  whole  fiibrie, 
in  supporting  a  share  of  tlie  oblique  thrust,  might 
make  the  pressure  on  the  arch-stones  somewhat  kss 
unequal,  md  the  diminution  of  their  strength  less 
considerable ;  but  it  would  be  better  that  the  pres- 
sure should  be  confined  almost  entirely  to  the  arch- 
stones,as  tending  less  to  increase  the  horizoutal  thrust, 
which  is  here  compressed  by  m  ^  4S6,  implying  the 
isei^t  of  9o  man^  square  feel  of  the  longitudinal 
section  of  the  bridge;  while,  if  we  determined  it 
firom  the  curvature  of  the  intrados,  it  would  appear 
to  be  only  56a  =  368. 

I^  this  calculation,  the  oblique  direction  of  the 
jobts,  as  affecting  the  load,  has  not  been  considered ; 
but  itseffectmaybe  estimated  by  merdysupposing  the 
specific  gravity  of  the  materials  to  be  somewhat  increas* 
ed»  Thus,  since  the  back  of  each  arch-stone  is  about 
one^eighth  wider  than  its  lower  end,  the  weight  of  the 
materials  pressing  on  it  will  be  about  one-sixteenth 
greater  than  would  press  on  it,  if  it  were  of  uniform 
thickness ;  and  this  increase  will  be  very  nearly  pro- 
portional to  w,  the  whole  load  at  each  part;  so  that 
It  will  only  afiect  the  total  magnitude  of  the  thrust^ 
which,  instead  of  436,  must  be  supposed  to  Amount 
to  about  463.  If  also  great  accuracy  were  required, 
it  would  be  necessary  to  appreciate  the  d^erent 
specific  gravities  of  the  various  materials  constitut- 
ing the  load ;  since  they  are  not  altogether  homo- 
geneous ;  but  so  minute  a  calculation  is  not  neces- 
sary in  order  to  show  the  general  distributioa  of  the 
forces  concerned,  and  the  sufficiency  of  the  ar* 
rangement  for  answering  ail  the  purposes  intended. 

QussTiON  5.  What  addiiional  t0eight  wU  the 
bridge  <iatoi»,  and  vShat  tviU  be  the  effect  qf  a  given 
toeight  placed  uppn  any  of  the  btfore  mentioned  i«c- 
tions  9 

When  a  weight  is  plaeed  on  any  part  of  a  brid^ 
the  curve  of  equilibrium  must  change  its  situation 
more  or  less,  according  to  the  nmgnitude  of  the 
weiffht ;  and  the  tangent  of  its  inclination  must  now 
be  mcreased  by  a  quantity  proportional  to  the  addih 
tional  pressure  to  be  supportea,  which,  if  the  weight 
were  placed  in  the  middle  of  the  arch,  would  always 
be  equal  to  half  of  it ;  but  when  the  weight  is  plaoed 
at  any  other  part  of  the  arch,  if  we  &d  the.pmttt 
where  the  whole  thrust  is  heriaontal,  the 


pressure  to  be  supported  at  each  point  of  the  curve 
most  obviously  be  equal  to  the  weight  of  the  mate- 
rials interposed  between  it  and  this  new  summit  of 
the  curve.  Now,  in  order  to  find  where  the  thrust 
is  horizontal,  we  must  divide  the  arch  into  two  such 
portions,  that  their  difference,  acting  at  the  end  of'a 
lever  of  the  length  of  half  the  span,  that  Is,  of  ihfi 
distance  from  ttie  abutment,  may  be  equivalent  (o 
the  given  weight,  acting  on  a  lever  equal  to  its  dis- 
tance from  the  other  abutmtent,  to  which  it  is 
nearest ;  consequently  this  difference  must  be  to  the 
weiffht  as  the  distance  of  the  weight  from  the  end  to 
half  the  span ;  and  the  distance  of  the  new  summit 
pf  the  curve  from  the  middle  must  be  such,  that  the 
weight  of  materials  intercepted  between  it  and  the 
middle  shall  be  to  the  weight  as  the  distance  of  tlie 
weight  fVom  the  end  to  the  whole  span ;  and  the  tan- 
gent of  the  inclination  must  everywhere  be  increas- 
ed or  diminished  by  the  tangent  of  the  angle  a/L 
which  the  lateral  Uirust  would  support  the  weight  of 
this  portion  of  the  materials;  except  immediately 
under  the  weight,  where  the  two  portions  of  the 
curve  will  meet  in  a  finite  angle,  at  least  if  we  sup- 
pose the  weight  to  be  collected  in  a  single  point. 

If,  for  example,  a  weight  of  TOO  tons,  equal  to 
that  of  about  10  feet  of  the  crown  of  the  arch,  be 
placed  half-way  between  the  abutment  and  the 
middle;  then  the  vertex  of  the  curve,  where  the 
thrust  is  horizontal,  will  be  removed  2j  feet  towards 
the  weight;  but  the  radius  being  937.5  feet,  the 

tangent  of  the  additional  mclination  will  be  -^ — 

937-5 

^  x:rz9  end  each  ordinate  of  the  curve  will  be  io^ 


375 


creased  -rrr  of  the  absciss,  reckoning  from  the  place 


1 
375 


of  the  weight  to  the  remoter  abutment ;  bot  between 
the  weight  and  the  nearest  abutment,  the  additional 
pressure  at  each  point  will  be  10  —  2.5  =  7.5  feet, 

consequently  the  tangent  will  be ,  and  the  addi- 

125 


tions  to  the  ordinates  at  the  abutments  will  be 


375 


150 
and  — -,  each  equal  to  1^  foot,  and  at  the  summit 

150      S 

ir^  ^  ?  which,  being  deducted,  the  true  addition 

to  the   height  of  the  curve  will  appear  to  be  -• 

But  the  actual  height  wfll  remain  unaltered,  sinoe 
the  curve  is  still  supposed  to  be  terminated  by  Uie 
abutments^  and  to  pass  through  the  middle  of  dM 
key-stone;  and  we  have  only  to  reduce  all  the  ei^ 
dinateft  in  the  proportion  of  64.8  to  64.  Thus,  at  200 
fiset  from  the  summit,  the  ordinate,  instead  of  24JI9 

200 

-i-  —  s25.0S»  wall  be  24»72»  so  tfnt  the  come 

wU  be  )mtMfjbt  %^  hebm  nearec  te  the  iMradoi^ 
which,  in  tte  proposed  fiGd>riC|  would  by  no  means 
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Bric^.  ,  diminish  its  strength ;  while,  on  the  opposite  side, 
'  immediately  under  the  weight,  the  ordinate  13  — 


150 

375 


=  12.6  will  be  reduced  to  12.45,  and  the  curve 


raised  between  six  and  seven  inches,  which  is  a 
*  change  by  no  means  to  be  neglected  in  considering 
the  resistances  required  from  each  part  of  the  struc- 
ture. We  ought  also,  if  great  accuracy  were  re- 
quired, to  determine.the  efiPect  of  such  a  weight  in 
increasing  the  lateral  thrust,  which  would  affect  in  a 
slight  degree  the  result  of  the  calculation ;  but  it 
would  not  amount,  in  the  case  proposed,  to  more 
than  one-eightieth  of  the  whole  thrust. 

It  is  obvious  that  the  tendency  of  any  additional 
weight,  placed  near  the  middle  of  a  bridge,  is  to 
straighten  the  two  branches  of  the  curve  of  equili- 
brium, and  that,  if  it  were  supposed  infinite,  it  would  ;^ 
convert  them  into  right  lines ;  provided,  therefore, 
that  such  right  lines  could  be  drawn  without  com- 
ing too  near  the  intrados  at  the  haunches,  the  bridge 
would  be  in  no  danger  of  siving  way,  unless  either 
the  materials  were  crushea,  or  the  abutments  were 
forced  out.  In  fact,  any  bridge  well  constructed 
might  support  a  load  at  least  equal  to  its  own  weight, 
with  less  loss  of  strength  than  would  arise  from  some 
such  errors,  as  have  not  very  uncommonly  beai  com- 
mitted, even  in  works  which  have  on  the  whole  suc- 
ceeded tolerably  well. 

Question  6.  Supposing  the  bridge  executed  in  the 
best  manner y  What  horizontal  force  mil  it  require^ 
when  applied  to  an^  particular  pari,  to  overturn  it,  or 
press  it  out  of  the  vertical  plane? 

If  the  bridge  be  well  tied  together,  it  may  be  con- 
sidered as  a  sihgle  mass,  standing  on  its  abutments ; 
its  mean  breadth  being  about  80  feet,  and  its  weight 
.10,100  tons  ;  and  such  a  mass  would  require  a  late- 
ral pressure  at  the  crown  of  the  arch  of  about  7000 
tons  to  overset  it.  Any  strength  of  attachment  to 
the  abutments  would,  of  course,  make  it  still  firmer, 
and  any  want  of  connexion  between  the  parts  weak- 
er ;  and  since  the  actual  resistance  to  such  a  force 
must  depend  entirely  on  the  strength  of  the  oblique 
connexion  between  the  ribs,  it  is  not  easy  to  de- ' 
fine  its  magnitude  with  accuracy :  but,  as  Professor 
Bobison  has  justly  remarked,  the  strength  would  be 
increased  by  causing  the  braces  to  extend  across  the 
whole  breadth  of  the  half  arch.  The  single  ribs,  if 
wholly  unconnected,  might  be  overset  by  an  incon- 
siderable force,  since  they  stand  in  a  kind  of  totter- 
ing equilibrium  ;  and  something  like  this  appears  to 
have  happened  to  the  bridge  at  Wearmouth.  Dr 
Hutton,  indeed,  mentions  some  "  diagonal  iron  bars" 
ifi  this  bridge ;  but  these  were  perhaps  added  after 
its  first  erection,  to  obviate  the  '' twisting,"  which 
had  become  apparent,  since  they  are  neither  exhi- 
bited in  the  large  plates  of  the  bridge,  nor  mention- 
ed in  the  specification  of  the  patent. 
.  Question  7*  Supposing  the  span  of  the  arch  to  re- 
fnaifi  the  same,  and  to  ^pring  tenjeet  i&toer,  What 
additional  strength  voould  it  give  the  bridge?  Dry 
maJking  the  strength-  the  same^  What  saving  may  be 
made  in  the  materials  ?  Or,  if  instead  of  a  circtdar 
.  archf  ai  in  the  plates  and  drdmnqs^  the  bridge  should 


be  made  in  the  form  of  an  elUptieai  arckf  Wlud  would    Biidge. 
be  the  difference  in  effect^  as  to  strength,  duration,  con*  ^^^'^ 
veniencey  and  expenses  ? 

The  question  seems  to  suppose  the  weight  of  the 
materials  to  remain  unaltered,  and  the  parts  of  the 
structure,  that  would  be  expanded,  to  be  made  prcK 
portlonally  lighter ;  which  could  not  be  exactly  true, 
though  there  might  }>e  a  compensation  in  some  other 
parts.  Granting,  however,  the  weight  to  be  the 
same  under  both  circumstances,  if  the  ordinate  y  at 
the  end  be  increased  in  the  proportion  of  64  to 
about  73,  the  curvature  at  the  vertex  will  be  in- 
creased, and  the  lateral  thrust  diminished  in  the 
same  ratio,  the  9^70  tons  being  reduced  to  8300. 
The  additional  thrust  occasioned  by  any  foreign 
wetjfht  would  also  be  lessened,  but  not  the  vertical 
displtkcement  of  the  curve  derived  from  its  pressure ; 
and  since  the  whole  hhnc  might  safely  be  made 
somewhat  lighter,  the  lightness  would  again  dimihidi 
the  strain.  The  very  least  resistance  that  can  be 
attributed  to  a  square  inch  of  the  section  of  a  block 
of  cast  iron,  is  about  50  tons,  or  somewhat  more 
than  100,000  pounds.  It  is  said,  indeed,  that  Mr 
William  Reynolds  found,  by  accurate  experiments, 
that  400  tons  were  required,  to  crush  a  cube  of  a 
quarter  of  an  inch,  of  the  kind  of  cast  hron  caUed 
gun-metal,  which  is  equivalent  to  6400  tons  for  a 
square  inch  of  the  section.  But  this  result  so  far 
exceeds  any  thing  that  could  be  expected,  either 
from  experiment  or  from  analogy,  that  it  would  be 
imprudent  to  place  much  reliance  on  it  in  practice ; 
the  strength  attributed  to  the  metal  being  equivalent 
to  the  pressure  of  a  column  2,280,000  feet  in  height, 
which  would  compress  it  to  about  four-fiflhs  of  its 
length,  since  the  height  of  the  modulus  of  elasticity 
(Prop.  G.)  is  about  10,000,000  feet.  The  greatest 
cohesive  force,  that  has  ever  been  observed  in' iron 
or  steel,  does  not  exceed  70  tons  for  a  square  inch 
of  the  section,  and  the  repulsive  force  of  a  homoge- 
neous substance  has  not  been  found,  in  any  other  in- 
stance, to  be  many  times  greater  or  less  than  the  c(v 
hesive.  There  cannot,  however,  be  any  doubt  that 
the  ol&ique  thrust,  which  amounts  to  10,730  tons, 
would  be  sufficient}*  resisted  by  a  section  of  215 
square  inches,  or,  if  we  allowed  a  load  arooui^ting  to 
about  one-third  only  of  the  whole  strength,  by  a 
section  of  600  square  inches ;  and  since  each  foot  of 
an  iron-bar,  an  inch  square,  weighs  three  pounds, 
and  the  whole  length  of  the  arch  nearly  a  ton,  the 
600  square  inches  would  require  nearly  as  many 
tons  to  be  employed  in  the  ribs  affording  the  resist- 
ance, upon  this  very  low  estimate  of  the  strength  of 
cast  iron*  The  doubts  h^re  expressed  respecting 
Mr  Reynolds's  results,  have  been  fully  justified  by 
some  hasty  experiments,  which  have  bqen  obligingly 
made  by  the  son  of  a  distinguished  architect :  he 
found  that  two  parallelepipeds  of  cast  iron,  one  eighth 
of  an  inch  square,  and  a  quarter  of  an  inch  long, 
were  crushed  by  a  force  of  little  more  than  a 
ton.  The  experiments  were  made  in  a  vice,  and 
required  considerable  reductions  for  the  friction. 
<The  mode  of  calculation  may  deserve  to  be  exfdain- 
ed,  on  account  of  its  utility  on  other  similar  occa- 
sions.    Supposing  the  friction  to  be  to  the  pressure 
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on  the  fl6rew  as  1  Co  m,  and  the  pressure  on  the 
screw  to  the  actual  prenure  on  the  sobstanoe  as  n 
to  1,  calling  this  pressure  x,  the  pressure  on  the 
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tcrew  will  be  »r,  and  the  friction  — ;  but  this  re- 

m 

flistance  will  take  from  the  gross  ulttnuite  pressure^ 
%  forcet  which  is  to  the  friction  itself,  as  the  veloci- 
ty of  the  parts  sliding  on  each  othar  is  to  the  velo- 
city of  the  part  producing  the  ultimate  pressure,  a 
prq>ortion  which  we  may  call  0  to  1 ;  and  the  force 
remaining  will   be  the  actual    pressure;   that  is, 

/.^  wfffL  =  jp,  and  X  =  —• — Jl    In  these  experi- 

vaentB,  the  gross  force^  as  supposed  to  be  exerted 

on  the  iron,  was  4  tons ;  the  friction  — ,  was  probably 

about  ^,  the  screw  not  having  been  latelv  oiled ;  the 
dtttance  of  the  screw  from  the  centre  of  motion  was 
to  the  length  of  the  whole  vice  as  3  to  4,  whence' n 
Was  |,  and  p  was  8.44,  the  middle  of  the  screw  de- 
scribmg  4.22  inches,  while  the  cheek  of  the  vice 

moved  through  i  an  inch :  consequently  — —   was 


4+11.25"^  3.81* 


fH'^pn 
and  the  corrected  pressure  be 


Comes 


8.81 


In  several  experiments  made  with  still 


greater  care,  and  with  an  improved  apparatus  of  levers, 
tile  mean  force  required  to  crush  a  cube  of  a  quar- 
ter of  an  inch  was  not  quite  4^  tons,  instead  of  400* 
.  Calcareous  freestone  supports  about  «  ton  on  a 
square  inch,  which  is. equal  to  the  weight  of  a  co- 
lumn not  quite  2000  feet  in  height :  consequently 
an  «rch  of  such  freestone,  of  2000  feet  radius,  would 
be  crushed  by  its  own  weight  only,  without  any  fur- 
ther  load ;  and  for  an  arch  like  that  of  a  brid^, 
which  has  other  materials  to  support,  200  feet  is  tke 
utmost  radius  that  it  has  been  thoufffat  prudent  to 
attempt;  although  a  part  of  the  bridge  of  Neuilly 
stands,  cracked  as  it  is,  with  a  curvature  of  250  feet 
radius ;  and  there  is  no  doubt  that  a  firm  structure, 
well  arranged  in  the  beginning,  might  safely,  be 
made  much  flatter  than  this,  if  there  were  any  ne- 
eessity  for  it. 

An  elliptical  arch  would  certainly  approach  near- 
er to  the  form  of  the  curve  of  equilibrium,  which 
would  remain  little  altered  by  tlie  change  of  that  of 
tbe  arch;  and  the  pressure  might  be  more  equably 
liipd  advantageously  transmitted  through  the  blocks  of 
such  an  arch,  than  in  the  proposed  form  of  the 
structure^  The  duration  would  probably  be  propor- 
tional to  the  increased  firmness  of  the  fabric,  and 
the  greater  flatness  at  the  crown  might  allow  a  ivkier 
space  for  the  passage  of  the  masts  of  large  ships  on 
each  side  of  the  middle.  There  might  be  some  ad- 
ditional trouble  and  expense  in  the  formation  of 
portions  of  an  dh'ptical  curve ;  but  even  this  might 
be  iar  a  great  measure  avoided  by  employing  por- 
tions of  three  circles  of  different  radii,  which  would 
scarcely  be  distinguishable  from  the  ellipsis  itself. 

Those  who  have  imagined  that  a  circular  arch 
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ihust  in  general  be  *'  stktmger  jihai^  ai&  efiiplical  arch  BHd|e, 
of  the  sune  heighf;  and  ^n,"iliave  not  adverted  io^  ^^ 
the  distinction  between  the  apparent  chrvature  of 
the  arch,  and  the  situation  of  the  true  curve  of  equi- 
librium, which  depends  on  the  distribution  of  the 
weight  of  the  difierent  parts  of  the  bridge,  and  by 
no' means  on  the  form  of  the  arch-stones  only;  this 
farm  being  totally  insufficient  tO  determine  the  true 
radius  of  curvature,  which  is  immediately  connected 
with  the  lateral  thrust,  and  with  the  strength  of  the 
&bric.  v^ 

QuBSTiON  8.  It  it  necessary  or  advisable  to  have 
a  model  made  of  the  proposed  bridge^  or  any  part  of 
ity  in  cast  iron*  If  so^  tohat  are  the  objects  to  which 
the  experiments  should  be  directed;  to  ilie  eqtiUibra* 
tion  on/y,  or  to  the  cohesion  of  the  several  partst  or 
to  both  united,  as  they  will  occur  in  the  intended 
bri^f  ' 

Experiments  on  the  equilibration  of  the  arch 
would  be  easv  and  conclusive ;  on  the  cohesion  or 
connexion  of  the  parts,  extremely  uncertain;  the 
form  and  proportion  of  the  joints  could  scarcely  be 
imitated  with  sufficient  accuracy;  and  since  the 
strength  of  some  of  the  parts  concerned,  would  vary 
as  the  thickness  simply,  and  that  of  others  as  the 
s<}uare  or  cube  of  the  thickness,  it  would  be  more 
difficult  to  argue  from  the  strength  of  the  model 
upon  that  of  the  bridge,  than  to  calculate  the  whole 
from  still  more  elementary  experiments.  Some 
such  experiments  ought,  however,  to  be  made,  on 
the  force  required  to  crush  a  block  of  the  substance 
employed;  and  the  form  calculated  to  afibrd  the 
proper  equilibrium,  might  be  very  precisely  and  ele- 
gantly deteilnined,  by  means  of  the  method  first  sug- 
gested hj  Dr  Hooke,  that  of  substituting  for  the 
blocks,  resting  on  each  other  and  on  the  abutmentsy 
as  many  similar  pieces  forming  a  chain,  and  suspend* 
ed  at  the  extremities^  It  would,  however,  be  im*  - 
portant  to  make  one  alteration  in  the  common  mode 
of  perfonning  this  experiment,  widiout  which  it 
would  be  of  uttle  or  no  value ;  the  parts  correspond- 
ing to  the  blocks  of  the  arch,  shoiud  be  formed  of 
their  proper  thickness  and  length,  and  connected 
with  ^K^  other  and  with  the  abutm^ts  by  a  short 
joint  or  hinge  in  the  middle  of  each,  allowing  room 
for  a<  slight  degree  of  angular  motion  only;  ard 
every,  otlier  part  of  the  structure  should  be  repre- 
sented in  its  proper  form  and  proportion  and  con- 
nexion, that  form  being  previously  determined  aa 
nearly  as  possible  by  calculation ;  and  then^  if  the 
curve  underwent  no  material  alteration  by  the  sus- 
pension, we  should  be  sure  that  the  calculation  waa 
sufficiently  correct;  or,  if  otherwise,  the  arrange* 
ment  of  the  materials  might  be  altered,  until  the  re- 
quired curve  should  be  obtained ;  and  the  investiga- 
tion might  be  facilitated  by  allowing  the  joints  or 
hinges,  connecting  the  block,  to  slide  a  little  along 
their  surfaces,  within  such,  limits  aa  would  be  allow- 
able, without  too  great  a  reduction  of  the  powers  of 
resistance  of  the  blocks. 

Question  9^ .  Of  what  size  ought  the  model  to  be 
made,  and  what  relative  proportions  wHl  experiments^ 
made  on  thfi  models  bear  to  the  bridge  when  executed? 

The  size  is  of  little  importance,  and  it  would  be 
unsafe  to  calculate  the  strength  of  tlie  bridge  froA» 
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^^^^   cny  general  comparison  wkh  that  of  the  modeh 
~  There  i»  an  Esfay  of  Euler  in  the  New  Comment 

iaries  of  the  Royal  Academy  of  Petersburgh  (Vol* 
XX.  p.  271.)»  relating  expressly  to  the  mode  of 
judging  of  the  strength  of  a  bridge  from  a  model ; 
but  it  contains  only  an  elementary  calculation,  appli* 
cable  to  ropes  and  simple  levers,  and  by  no  means 
comprehending  all  the  circumstances  that  require  to 
be  considered  in  the  structure  of  an  arch. 

Question  10.  By  tohat  means  may  skips  be  best 
directed  in  the  middle  stream ,  or  prevented Jrom  driv 
ing  to  the  side^  and  striking  the  arch  ;  and  what  would 
be  the  consequence  of  such  a  stroke? 

For  the  direction  of  ships,  Professor  Robison'a 
suggestion  aeems  the  simplest  and  best,  that  they 
might  be  guided  by  means  of  a  small  anchor,  drageed 
along  the  bottom  of  the  river.  The  stroke  of  a  uiip 
might  fracture  the  outer  ribs,  if  they  were  too  weak, 
but  could  scarcely  affect  the  whole  fabric  in  any 
material  degree,  supposing  it  to  be  firmly  secured 
by  oblique  bars,  crossing  from  one  side  of  the  abut- 
ment to  the  other  side  of  the  middle ;  and  if  still  great- 
er firmness  were  wanted,  the  braces  might  cross  still 
more  obliquely,  and  be  repeated  from  space  to  space. 
A  ship  moving  with  a  velocity  of  three  miles  in 
an  hour,  or  about  four  feet  in  a  aecond,  would  be 
stopped i)y  a  force  equal  to  her  weight,  when  she  had 
advanced  three  inches  with  a  retarded  motion ;  and 
the  bridge  could  not  very  easily  withstand,  at  any 
one  point,  a  force  much  greater  than  such  a  shock 
of  a  large  ship»  if  it  were  direct,  without  being  dan- 

(rerously  strained.  But  we  must  consider  that  a 
arge  ship  could  never  strike  the  bridge  with  its  full 
force,  and  that  the  mast  would  be  much  more  easily 
broken  than  the  bridee.  The  inertia  of  the  parts  of 
the  bridge,  and  of  bhe  heavy  materials  laid  on  it, 
would  enable  it  to  resist  die  stroke  of  a  amall  mass 
With  great  mechanical  advantage.  Thus  the  inertia 
of  an  anvil,  laid  on  a  man's  chest,  enables  him  to 
support  a  blow  on  the  anv.U,  which  would  be  fatal 
without  such  an  interposition,  the  momentum  com- 
municated to  the  greater  weight  being  always  less 
tlian  twice  the  momentum  of  the  smaller ;  and  this 
email  increase  of  momentum  being  attended  by  a 
much  greater  decrease  of  energy  or  impetus,  which 
is  expressed  by  the  product  of  the  mass  into  the 
square  of  the  velocity,  and  which  is  sometimes  call* 
cd  the  ascending  or  penetrating  force,  since  the 
height  of  ascent  or  depth  of  penetration  b  propor- 
tional to  it,  when  the  resistance  is  given.  And  the 
t^ame  mode  of  reasoning  is  applicable  to  any  weight 
falling  on  the  bridge,  or  to  any  other  cause  of  vibra* 
tion,  which  is  not  Ukely  to  call  forth  in  such  a  fabric 
any  violent  exertion  of  the  strength  of  the  parts,  or 
of  their  connections.  We  must  also  remember,  ia 
appreciating  the  effect  of  a  stroke  of  any  kind  on  an 
arched  structure,  that  something  of  strength  is  al- 
ways lost  by  too  great  stifihess ;  the  property  of  re- 
sisting velocity,  which  has  sometimes  been  called  re» 
silience,  being  generally  diminished  by  any  increase 
of  stiffness,  if  the  strength*  with  respect  to  pressure, 
remains  the  same. 

Question  11.    The  weight  and  lateral  preuure  of 
the  bridge  being  given^  can  abutments  be  made  in  the 
proposed  situation  /or  London  Bridge^  to  resist  thai 
pressure? 


Since  this  question  rdatesenttrdy  to  the  local  dr.  Biiip 
cumstances  of  the  banks  of  the  Thames,  the  penong^  ^<^ 
to  whom  it  has  been  referred,  have  genendly  appealed 
to  the  stability  of  St  Saviour's  Church,  in  a  neighbour* 
ing  situation,  as  a  proof  of  the  affirmative.  And  it  doei 
not  appear  that  there  have  been  any  instances  of  a  fafl* 
ure  of  piles  well  driven,  in  a  moderately  favourable  soil. 
Professor  Robison,  indeed,  asserts  that  the  finsest 
piling  will  yield  in  time  to  a  pressure  continued  with, 
out  interruption ;  but  a  consideration  of  the  general 
nature  of  friction  and  lateral  adhesion,  as  well  as  the 
experience  of  ages  in  a  muhitude  of  structures  actu- 
ally erected,  wiU  not  allow  us  to  adopt  the  aaacrtioo 
as  universally  true«    When,  indeed,  Uie  earth  is  ex- 
tremely sod,  it  would  be  advisable  to  unite  it  into 
one  mass  for  a  large  extent,  perhaps  as  far  as  100 
yards  in  every  direction,  for  such  a  bridge  as  &st 
under  discussion,  by  beams  radiating  from  the  abut- 
ments,  resting  on  short  piles,  with  cross  pieces  io* 
terspersed ;  since  we  might  combine,  in  this  maoDer, 
the  effect  of  a  weight  of  100,000  tons,  which  could 
scarcely  ever  produce  a  lateral  adhesion  of  less  tbin 
20,000,  even  if  the  materials  were  semifluid;  k 
they  would  afford  this  resistance,  if  they  were  ct 
pable  of  standing  in  the  forto  of  a  bank,  rising  oolj 
one  foot  in  five  of  horizontal  extent,  which  any  dinig 
short  of  an  absolute  quicksand  or  a  bog  would  certsis* 
ly  do  in  perfect  security.    The  proper  directioo  of  the 
joints  of  the  niasonry  may  be  determined  for  the  abut' 
ment  exacdy  as  for  the  bridge,  the  tangent  dik 
inclination  being  always  increased,  in  proportion  to 
the  weights  of  the  successive  wedges  sd^  to  ^ 
load ;  and  the  ultimate  inclination  of  the  cune  is 
that  in  which  the  piles  ought  to  be  driven;  being 
the  direction  of  the  result,  composed  of  the  lateni 
thrust,  combined  witli  the  joint  weight  of  the  hsif 
bridge,  and  the  abutment. 

Question  1«.  .  The  weight  and  lateral prtwrtfif 
the  bridge  being  given^  can  a  centre  or  scaffolding  ht 
erected  over  the  river,  sufficient  to  carry  the  m 
without  obstructing  the  vessels  xMch  at  preuni  nsn* 
gate  that  part? 

There  seems  to  be  no  great  difficulty  in  the  coo* 
struction  of  such  a  centre.  When  the  bridge  at 
Wearmouth«was  erected,  the  centre  was  supported 
by  piles  and  standards,  which  suffered  ships  to  psa 
between  them  without  interruption,  and  a  sim^ 
arrangement  might  be  made  in  the  present  case  with 
equal  fiicility. 

Question  i  S.  Whether  would  it  be  most  flrfwMW 
to  make  the  bridge  of  cast  and  wrought  iron  combi^e^ 
or  of  cast  iron  only?  And  ifqf  the  latter,  Wkelkerff 
the  hard  white  metal,  or  of  the  soft  grey  metal,  or  (f 
gum  metal  ? 

A  bridge*well  built  ought  to  require  no  cohesifj 
strength  of  ties,  as  Mr  Southern  has  justly  obserri^ 
in  his  answer  to  the  eighth  question  ;  and  for  repu- 
sive  resistance,  in  the  capacity  of  a  shore,  cast  iron 
is  probably  much  stronger  than  wrought  It  "^ 
also  the  advantage  of  being  less  liable  to  rust,  ao^ 
of  expanding  somewhat  less  by  heat  than  wrougW 
iron.  But  wherever  any  transverse  strain  is  una- 
voidable, wrought  iron  possesses  some  advanUgej 
and  it  is  generally  most  convenient  for  bolts  ana 
other  fastenings.  The  kind  of  iron  called  gun^ 
tal,  is  decidefiy  preferred  by  the  most  cxpcneaow 
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Bridge.  Judge0»  9M  combining*  In  the  greatest  dmee,  the 
properties  of  hardness  and  toughness;  tne  white 
being  considered  as  too  brittle,  and  the  grey  as  too 
soft.  Dr  Hutton,  hoveTer,  and  Mr  Jessop,  prefer 
Che  grej ;  and  if  we  allow  the  strength  of  the  gun 
metal  to  be  at  all  comparable  to  that  which  Mr 
Reynolds  attributes  to  it,  we  must  also  acknowledge 
that  a  much  weaker  substance  would  be  amply  sum* 
cient  for  erery  practical  purpose,  and  might  deserve 
to  be  preferred,  if  it  were  found  to  posses^  a  greater 
degree  of  tenacity* 

.  QvssrioM  14.  Oftohai  dimensions  ought  the  se- 
veral members  qfthe  iron  work  to  be,  to  give  the  bridge 
sufficieni  strength  f 

See  the  Answers  to  Questions  7  and  11. 

Question  15.  Canjrames  of  cast  iron  be  made 
sufficiency  correct  to  compose  an  arch  qfthejorm  and 
dimensions  shown  in  the  drawngs,  so  as  to  take  an 
equal  bearing  as  one  frame,  the  several  parts  being 
connected  by  diagonal  braces,  and  joined  h^  an  iron 
cement,  or  other  substance  f 

Professor  Robison  considers  it  as  indispensable  that 
the  frames  of  cast  iron  should  be  ground  to  fit  each 
other ;  and  a  very  accurate  adjustment  of  the  surface 
would  certainly  be  necessary  for  the  perfect  co-ope- 
ration of  every  part  of  so  hard  a  substance.  Proba- 
bly, indeed,  any  very  small  interstices  that  might  be 
'left,  would  in  some  measure  be  filled  up  by  deffrees, 
m  consequence  of  the  oxydation  of  the  metal,  but 
scarcely  soon  enougli  to  assist  in  bearing  the  general 
thrust  upon  the  first  completion  of  the  bridge.  The 
plan  of  mortising  the  frames  together  is  by  no  means 
to  be  advised,  as  rendering  it  very  difficult  to  adapt 
the  surfaces  to  eaeb  other  throughout  any  consider- 
able part  of  their  extent.  They  might  be  connected 
either  as  in  the  bridge  at  Wearmouth,  by  bars  of 
wrought  iron  let  into  the  sides,  which  might  be  of 
extremely  moderate  dimensions ;  or,  as  in  some  stiH 
more  moden>  fabrics,  by  being  wedged  into  the 
grooves  of  cross  plates,  adapted  to  receive  them, 
which  very  effectually  secure  the  co-operation  of  the 
whole  force  of  the  blocks,  and  which  have  the  ad- 
vantage of  employing  cast  iron  only. 

Question  16.  Instead  of  casting  the  ribs  in 
frames,  of  considerable  length  and  breadth^  wntld  ii 
be  more  advisable  to  cast  each  member  of  the  ribs  in 
sfjHirate  pieces  of  considerable  lengths,  connecting  them 
together  by  diagonal  braces^  both  horiaonfaUy  and 
vertically  f 

No  joint  can  possibly  be  so  strong  as  a  single 
sound  piece  of  the  same  metal ;  and  it  is  highly  de- 
sirable that  tlie  curve  of  pressure  should  pass  through 
very  substantial  frames  or  blocks,  abutting  fully  on 
each  other,  without  any  reliance  on  lateral  joints ; 
but  for  the  upper  parts  of  the  work,  single  ribs, 
much  lighter  than  those  which  form  the  true  airch, 
would  be  sufficiently  firm. 

Question  17-  Can  an  iron  cement  be  made, 
tokiek  shall  become  hard  and  durable,  or  can  liquid 
iron  be- poured  into  the  joints? 

Mr  Reynolds  has  observed,  that  a  cement,  com* 
posed  of  iron  borings  and  saline  substances,  will  be- 
come extremely  hard ;  and  it  is  probable  that  this 
property  depends  on  the  solidity  which  is  produced 
by  the  gradual  oxydation  of  the  iron.  It  would  cer- 
tainly be  injurious  to  the  strenj^  of  the  fisibric  to 


interpose  this  cement  between  perfectly  smooth  and    Bri 
solid  surfaces ;  but  it  might  be  of  advantage  to  fill 
up  with  it  any  small  intersdees,  unavoidably  left  be- 
tween the   parts.    To  pour  melted  iron  into  the 
joints  would  be  utterly  impracticable. 

Question  18.  Would  lead  be  better  to  use  in  the 
vAole  or  anu  part  of  the  Joints  f 

Lead  is  by  far  too  soft  to  be  of  the  least  use ;  and 
a  saline  cement  would  be  decidedly  preferable. 

Question  19.  Can-  any  improvement  be  made  its 
the  plan,  so  as  to  rpider  it  mere  substantial  and  dur^ 
able,  and  less  expensive  f  And  if  so,  vAat  are  these 
improfoemekts  f 

The  most  necessary  alterations  appear  to  be  the 
omission  of  the  upper  and  flatter  ribs ;  the  greater 
strength  and  solidity  of  the  lower,  made  either  in  the 
form  of  blocks  or  of  firames  with  diagonals ;  a  pur- 
vature  more  nearly  approaching  to  that  of  the  curve 
of  equilibrium^  and  a  greater  bbliquity  of  the  cross* 
braces. 

It  would  be  necessary  to  wedge  the  whole  utrvkOf 
ture  very  firmly  together  before  the  removal  of  the 
centres,  a  precaution  which  is  still  more  necessary 
for  stone  bridges,  in  which  a  certain  portion  of  soft 
mortar  must  inevitably  be  employed^  in  order  to  en- 
able the  stones  to  bear  fully  on  each  other,  and 
which  has  been  very  properly  adopted  in  the  best 
modem  works.  In  this  manner  we  may  avoid  the 
inconvenience  pointed  out  by  Professor  Robisoni 
who  has  remaiiced,  that  the  compressibility  of  the  ma«- 
terials,  hard  as  they  appear,  would  occasion  a  reduc- 
tion of  three  inches  in  the  length  of  the  bridge,  from 
the  effect  of  the  lateral  thrust,  and  a  consequent  fall 
at  the  crown  of  15;  a  result  which  will  not  nefound 
materially  erroneous,  if  the  calculation  be  repeat-^ 
ed  from  more  correct  elements,  derived  from  later 
experiments  and  comparisons.  For  obviating  the 
disadvantageous  effects  of  such  a  depression,  which 
he  seems  to  have  supposed  uiiavoid<d>le,  as  well  as 
those  of  a  change  of  temperature,  which  must  in 
reality  occur,  though  to  a  less  considerable  extent, 
Professor  Robison  suggested  the  expedient  of  a 
joint  in  the  middle  of  the  bridge,  with  an  interme* 
diate  portion,  calculated  to  receive  the  rounded  ends 
of  the  opposite  ribs,  somewhat  like  an  interarticular 
cartilage ;  but  it  is  impossible  to^  devise  any  kind  of 
joint,  without  limiting  the  pressure,  during  the  change 
of  form,  to  a  very  small  portion  of  the  surfaces, 
which  could  not  bear  fully  on  each  other  diroughout 
their  extent,  if  any  such  liberty  of  motion  were  aK 
lowed,  unless  all  friction  between  them  were  pre-^ 
vented ;  and  a  similar  joint  would  be  required  at  the 
abutment,  where  it  would  be  still'more  objectionable^ 
as  extending  to  a  wider  surface^ 

The  arrangement  of  the  joints  between  the  por-^ 
tions  of  the  ribs,  in  one  or  more  transverse  lines^ 
would  be  a  matter  of  great  indifierence.  Some  have 
recommended  to  break  the  joints,  as  is  usual  in  ma- 
soniy,  in  order  to  Jie^  the  parts  more  firmly  together; 
others  to  make  all  the  joints  continuous,  as  a  safer 
method,  on  account  of  the  brittleness  of  the  mate- 
rials ;  but  if  the  fabric  were  well  put  together,  there 
would  be  neither  any  want  of  firm  connexion,  nor 
any  danger  of  breaking  from  irregular  strains^  in 
whatever  way  the  joints  might  be  disposed. 

Question  20.     Upon  considering  the  vJnde  .dr'^ 
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Bridge.    cumstAnces  ofiht  'ctue^  agreeable  to  the  Resolutions  of. 


the  Committeef  as  stated  at  .the  conclusion  of  their 
Third  Report,  is  it  your  opinion f  that  an  arch  of  600 

Jeet  in  She  spauy  as  expressed  in  ihe  jirawings  produ" 
cedby  Messrs  Telford  andDouglas,  or  the  samejian^ 
•mith  any  improvem^njt  yon  may  be^so  good  as.  to  point 
outy  is  practicable  and  advisable f  and  capable  ofb^ing* 
made  a  durable  edifice? 

The  answers  that  have  beefi  returned  to  this  ques« 
tiba  are.  almost  universally  in*  the  affirmative,  though 
deduced  from  very  discordant  and  inconsistent  viewa 
of  Ihe. subject.  The  only  reasonable  doubt  relates 
to  the  abutments ;  and  with  the  precautions  which 
hate  been  already  mentioned  in  the  answer  to  the 
lltli  question^  there  would  be«iio  insuperable  diffi* 
euky.  in  making  the  abutments  sufficiently  firm. 

^  -  Question  ^1.  Does  the  estimatey  communicated 
kereatith,  according  to  your  judgment,  greatly  exceed 

■  inr^Jidl  ^hort  of  theprobaUe  expense  of  executing  the 
plan  proposed :  specifying  the  general  grounds  qfyout 
opinion  f 

The  estimate  amounts  to  L.  S62,289 ;  and  it  has 
generally  been  considered  as  below  the  probable  ex* 
fiensc*  The  abutments  are  set  down  at  L.  20,000$ 
but  they  would  very  possibly  require  five  times  as 
muchi  to  be  properly  executed;  while  some  other 

.  parts  of.  the  work,  by  a  more  judicious  distributioa  o£ 
the  forces  concenied,  might  safety  be.  made  so  much 
lighter,  as  considerably  to  lessen  the  expense  of  the 
whole  fabric,  without  any  diminution  eithec/.of  its 
beauty  or  of  its  stability.    . 

•SectiokVI. — Modem  History  iif  Bridget. 

The  whole  series  of  the  questions,  which  we  have 
been  considering,  are.  fully  i^  interesting  at  the  pre- 
sent moipient,  as  they  weire  at  the  time  vf  hen  they 
wei^e  circiilated.  by  the  Coaunittee  of  the  House  of 
Commons.  The  practice  of  JbuUding  iron  bridges 
has  be^n  progiressively  gaining  ground,  ever  since,  its 
first  introduction,  Jn  1779»  hy  Mr  Abiah  Darby  of 
ColebroQk ;  Dale.  Mx  Wilson,  inde,ecl>  who  assisted 
Mr  Burden  in  the  erection  of  the  bridge  >at  .Wear- 
mouth,  mentions  in  his/iuiswers,  an  iron  bridge-which 
has  stood  secure  for  ninety  years:  but4t  must  have 
been  on  a  very  sinall  9cale,  and  has  not  beeo^at  all 
gene^ly  kiipwo*  Of  most.of  the  later  iron  bridges 
we  find  a  concise  ^account  in  Dr  Hutton*s  elaborate 
Essay  on. JBridges»rwfai^  has  been  reprinted  in  the 
first  volunie  of  hi^  valuable-  cdlectipn  of  Tracts :  but 
there  $re  some  ^1  greater  edifices  of  this  kind 
which  still  reniain  %o  be  completed. 

JNfr  Darby's  constrnction  is  not  remarkably  «legant 
(Plate  XJalL  fig.  8.),.  but  it  is  by  no  means  so  objec- 
tionable as  several  late-authorsbave  seemed  to  think  iU 
The  span  is  lOO.feet  Q  incbes :  the  weight  17^^  tons* 
The  curvature  of  the  exterior  concentric  archeSi 
which  asfist  in  supporting  the  road^^y,  though  iit 
may  be  soihewhat  too  great  for  the  m^at  favourably 
exertion  of  their  resistancOi  leaves  them  atiii  abun- 
dantly strong  for  the  purpose  intended^;  nor  i^  it 
correct  to  ^ay  that  evary  shoic  siqpporling  a  pressure 
should  be  straight;  for  if- its  own  weight  bears  any 
considerable  proportion  to  that  fdiich  it  has  to  8up<» 
^Xif  the  cucmture  (n^ht  tp  be  the  panie  with  that 


of  a  diain  of  the  same  ^eight»^  auspeading  a  similar  Bn^* 
load  in  an  inverted  position :  and  the. parts  of  the 
bridge  in  question  seem  to  diffisr  only  about  aM  much 
from  such  a  form  in  excess  of  curvature,  as  a  stra^ht 
line  would  differ  from  it  in  defect.  The  partial  failurei 
which  accidentally  occurred,  iiither  beam  testimony 
to  the  merits  than  to  the  demerits  of  the  bridge,  9s 
they  would  be  estimated  in  any  other. sitoation:  for 
the  lateral  thrust,  which  it  is  generally  deair^^e  to 
reduce  as  much  as  possible,  was  here  actually  toe 
small,  and  the  abutments  were  forced  inwanls,  by 
the  external  pres3ttre  of  the  looee  n^ateriaky  forming 
the  high  banks,  against  which  the  abutments  rested. 
Mr  Paine's  iron  bridge,  exhibited  in  London,  an4 
intended  jtp;  hayebeen  erected  in  Anierioa,  was  a 
professed  imitation  of  a  catenarian  .curve :  it  was  a 
good  specimen  of  that  ideal  somethic^,  which  a  por 
pular  reformer  generally  has  in  view :  a  thing  not  il| 
unagined,  and  which. might  possibly  succeed  very 
wet)  under  very  difiecent  circumstances ;  but  whid^ 
when  closely  examined,  proves  to  be  wholly  unfit  fo^ 
the  immediate  purpose  to  which  the  inventor  intends 

to  j^ply  it. 

llie  bridge  at  Wearmouth  was  completed  inl^79^ 
in  great  measure  through  the  exertions  of  Mr  Bur- 
don,  both  as  architect  and  as  principal  proprietor  of 
the  undertaking.  It  is  remarkable  for  ^rm^ng  70 
feet  above  low  water  mark ;  and  the  aich  nses  SQ 
feet,  leaving  a  height  of  100  feet  in  the  whole  finr  -the 
passage  of  ships  in  the  middle  of  the  streamy  the 
span  is  240.  The  abutments  are  founded  on  a  solid 
rock,  but  their  own  internal  solidi^  af^^ears  to  be 
-somewhat  deficient.  The  weight  of  iron  is  250  tons; 
.210  of  them  being  ofxast  iron,  and  40  of  wroifght 
(Plate  XLII,  fig.  9.)  .      - 

.  A  bridge  was  finished  in  the  same  year  at  Build- 
'*was,^pear  Colebrook  Dale  (Plate  XLII.  fig.  10.),  un- 
der the  direction  of  Mr  Telford;  ISO  feet  in  span, 
wisighing  174  tons;  and  rising  only  17  feet  in  the 
.roadway,,  but  furn^hed  on  -each  side  with  a  stronger 
arch,  of  about  twice  the  depth,  which  extends  to 
the  top  of  ^e  railing,  a.nd  assists  in  suspending  &e 
part  of  the  road  whush  is  below  it  by  means  of  king^ 
posts,'  and  in  suppc^ing  the  part  nearer  the  abut- 
ments l)y  braces  and  shores.  The  breadth  is  only 
18  feet;  and  the  construction  would  not  be  so  easily 
applicable  to  a  wider  bridge,  unless  the  road  were 
divided  in  the  middle  by  an  additional  elevated  arch 
with  its  king-posts,  like  the  celebrated  wooden  bridge 
at  Schafhausen,  which  was  burnt  down  by  one  of 
the  French  armies.  A  third  iron  bridge  was  also 
erected  in  1796  on  the  Parrot  at  Bridgewatec,  by  the 
(Colebrook  Dale  Company.  It  consists  of  an  elliptic 
arch,  of  7^  feet  span,  and  23  feet  height,  and  some- 
what resembles  the  bridge  at  Wearmouth  in  the 
mode  of  filling  the  haun^es  with  circular  rings :  a 
mode  not  very  advantageoujB  for  obtaining  the  greatr 
est  possible  resistance  froni  the  material,  ana  con- 
sequently throwing  a  little  too  much  weight  on  the 
parts  of  the  arch  which  support  them ;  although  it  if 
probable  th^  .no  gt^eat  inconvenience  has  actually 
arisen  from  tliis  cause. 

An  attempt  was  also  made,  about  the  same  time, 
to  throw  an  iron  bridge  over  the  river  Tame  in  Here- 
fordshire ;  but  it  fell  to  pieces  as  soon  as  the  centre 
waQ  removed.    A  similar  failure  occurred  some  torn 
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Briilge.  afterwara«  m  a  bridge  of  about  1$\>  feet  spaiii  which 
WAS  erected  on  the  Tees  at  Yarm.  In  1802  or  ISOS; 
aii  elegaal  iron  bridge»  of  181  feet  span,  and  l6^ 
rise,  was  erected  at  Staines.  Its  general  form  re« 
aembled  that  of  the  bridge  at  Wearmouth,  but  the 
mode  of  connexion  of  the  parts  was  somewhat  differ- 
ent. In  a  short  time  after  its  completion^  it  began 
to  sink,  and  some  of  the  tranverse  pieces  broke*  in 
qpiide^uence  of  the  change  of  form*  Upon  examina- 
tion it  was  found  that  one  of  the  abutments  had 
fiven  way :  and  when  this  was  repaired  and  made 
rmer,  the  other  failed:  The  abutment  was  pushed 
outwards  horizontally,  without  any  material  derange^ 
ment  of  its  form  or  direction ;  a  circumstance  which 
could  not  have  happened  if  its  weight  had  been  8uf« 
ficiently  great :  but  the  architect  seems  to  have 
trusted  to  the  firmness  of  the  irmii  and  the  excels 
lence  of  the  workmanship,  and  to  have  neglected  the 
calculation  of  the  lateral  thrust,  which  it  is  of  so  much 
importance  to  determine. 

Mr  Rennie  has  executed  several  iron  bridges  with 
success  in  Lincolnshire;  ohe  at  Beaton*  over  the 
Witham,  of  which  the  span  is  86  feet,  and  the  rise  5^ 
only  :  but  the  idiutments  being  well«  constructed,  it 
has  stood  securely,  notwithstanding  the  fracture  of 
some  of  the  cross  pieces  of  the  fhunes,  which  had 
feieen  weakened  by  the  unequal  contracHjon  of  the 
matal  in  cooling.  At  Bristol,  Messrs  Jessop  erected 
two  iron  bridgesi  of  100  feet  qpan,  rising  15 ;  .each 
of  them  contains  150  tons  of  grey  iron ;  and  the  exr 
penseofeach  was  about L.4000.  Theconstruction  ap- 
peans  to  be  simple  and  judicious.  (Plate  XLII.  fig.  1 Q 
Mr  Tetford  has  been  employed  in  the  construction 
of  several  aqueduct  bridges  on  a  considerable  scale. 
One  of  these  was  cast  by'Mess^.Reynolds,'and  comr 
pleted  in  1796;  near' Wellington  in  Shropshire:  it  is 
;|80  £eet  long,  and  20  feet  above  tlie  water  of  tlie 
river,  being  supported  on  iron  pillarsl  Another,  still 
larger^  was  cast  by  Mr  Hazledine,  for  carrying  the 
Eljesmere  canal  over  the  river  Dee,  at  Pontcysylte,  in 
the  neighbourhood  of  Llangollen.  It  is  supported^ 
126  feet  above  the  surface  of  the  river,  by  20  stone 
pillars,  and  is  1020  feet  in  length,  and  12  feet  wide. 
<Plate  XUL  fig.  12.) 

In  France,  a  light  iron  bridge,  for  foot  passengers 
only,  was  thrown  across  the  Seine,  opposite  to  the 
.gate  of  the  Louvre,  in  1803.  It  is  supported  by 
^one  piers,  which  arc  too  narrow  to  wiUistand  the 
effect  of  an  accident  happening  to  any  part  of-  the 
fabric,  and  leaving  the  lateral  urust  uncompensated : 
nor  is  there  any  immediate  reason  to  apprehend  that 
any  inconvenience  should  arise  firom  this  deficiency 
of  strength;  since  it  is  highly  improbable  than  any 
partial  failure  should  occur,  in  such  a  situation,  sup- 
posing the  bridge  originally  well  constructed.  (Plate 
XLin.  fig.  1.) 

But  all  these  works  have  been  far  exceeded,  in  ex* 
tent  and  importance,  by  the  three  new  bridges,  lately 
built  and  now  building  over  the  lliames.  Hie 
Yauxhall  Bridge  was  coQipleted  and  opened  in  Au- 
gust 18l6:  it  consists  of  nine  arches  of  cast  iron; 
each  of  78  feet  {man,  and  between  11  and  12  feet 
rise.  The  breadtn  of  the  roadway  is  36  feet  dear. 
The  ardiitect  was  Mr  Walker.  The  form  of  the 
arches  considerably  resembles  that  of  Messrs  Jessop*s 
bridges  at  Bristol ;  biit  it  is  somewhat  Ughter  and 


more  elegant,  and  it  has  the  advantage  of  a  greater  Bridge, 
solidity  in  the  blocks  supporting  the  principal  part  of  ^^^"^  '^^ 
the  pressure.    (Plate  XLIII.  fig.  2,  SO    . 

'  This  advanta^  characterizes  also  very  strongly 
the  masterly  design  ofMr  Rennie  for  the  structure 
about  to  be  erected  at  the  bottom  of  Queen  Stft^eeti 
Cheapside,  opposite  to  GuildhaU,  under  the  name  of 
the  Southwark  "Bridgle.  It  exhibits  an  excellent 
specimen  offihnnessdf  mutual  abutment  in  the  parts 
constituting  the  6hief  strength  of  the  arch,  which 
has  been  shown  in  this  essay  to  be  so  essential  to  the 
security  of  die  work,  and  which  the  architect  ha4 
probably  been  in  great  measure  induced  to  adopt 
from  his  practical  experience  of  the  comparative 
merits  of  different  arrangements.  A  plan  of  the 
bridge  was  in  February  last  made  public  in  the  Re^' 
pertory  of  Arts;'  a  work  which  amply  deserveathe 
encouragement  of  all  those  who  wish  to  promote  the 
diffusion  of  useful  information :  and  the  magnitude 
of  the  object  is  such,  as  to  justify  our  entering  into 
some  details  of  calculation  respecting  the  pressure 
and  strength  of  the  different  parts  of  the  fabric  ^ 
founded  on  a  particular  account  of  thehr  v^ights  and 
dimensions,  which  has  not  yet  been  made  public; 
(Plate  XLHL  fig.  4,  5,6,) 

An  act  of  Parliament  for  the  erection  of  this 
bridge  was  passed  in  1811 ;  but  it  was  not  b^^ 
till  1^14 ;  the  act  having  directed  that  no  operations 
should  be  commenced,  until  L.'  300,000,  out  of  the 
required  L.  400,000,  ^ould  be  raised  by  subscript 
tion.  The  subscribers  are  allowed  to  receive  ten  per 
cenU  annually  on  their  sharesi  and  the  remainder  of 
the  receipts  is  to  be  laid  by,  and  to  accumulate,  until 
it  shairbecome  su£Scient  to  pay  off*  to  the  proprietor^ 
the  double  amount  of  their  subscriptions,  and  after 
this  time  the  bridge  is  to  remain  open,  without  any 
tpll.  A  considerable  part  of  the  iron  work  is  already 
cast,  by  Messnt  Walkers  of  Rotherham.  The  middle 
arch  is  to  be  240  feet  in  span,  the  side  arches  210 
feet  each. '  The  abutment  is  of  firm-  masonry,  con- 
netted  by  dowels,' to  prevent  its  sKding ;  and  resting 
on  gratings  of  timber,  supported  by  oblique  piles. 
The  piers  stand  on  fbundattons  nine  or  ten  feet  below 
the  present  bed  of  die  river,  in  order  to  provide 
aeaiost  any  alterations  which  may  her^sfter  take 
place  in  its  channel,  firom  the  operation  of  vari* 
ous  causes :  and  they  are  abundantly  secured  by  a 
flooring  of  timber,  resting  on  a  great  number  of 
piles. 

WeigJa  qf  half  qf  the  middle  ar€h  of  SaiOkaoark 

Bridge. 


1  62  18  2  11 

2  60  19  2  12 

3  54,  1»  52  15 

4  51    5  2  11 

5  50  17  2  IS 

6  51    2  2  13 
half?  25  12  2  12 


11  0  9  1 
10  13  8  15 
10    2     8    S 

9  17 
915 
915 


26  4 
20  S 
32  16 

23  14 
32  14 

24  15 
20    7 


(Carry  forward,) 


lUW. 
103  4 
108 10* 

87  6 
95 19 

88  & 
4812 

64315 
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Briclge. 

•                                                     • 

(Brought  forward^) 
CoyeriDg-plates   .        - 
Cornice  and  palisades 
Boadway  and  pavement 

B  li  I 

Total;  • 
>    1.  cml* 

^^Z  15 

152    d 

77    5 

650  0 

DGE. 


ink 


Whole  weight.  -  «        -  1523    0 

Springmg  plate  *  -  •  13 10 

Abutment  -  -  -  11,000  0 

Span  240  feet.    Rise  24.    Depth  of  the  blocks  or 
plates  at  the  crown  6  feet ;  at  the  pier.  8  feet. 

It  b  evident  from,  the  inspection  of  this  statement 
of  the  weights,  that  their  distribution  is  by  no  means 
capable  of  being  accurately  expressed  by  any  one 
formula ;  but  it  will  be  amply  sufficient  for  the  de- 
termination of  the  thrust,  to  employ  the  approxima« 
tion  founded  cm  the  supposition  of  a  parabolic  curve 
(Prop.  T.) ;  and  if  we  afterwards  wished  to  find  the 
effect  of  any  local  deviation  from  the  assumed  law  of 
the  weiffhti  we  might  have  recourse  to  the  mode  of 
Calculation  exemplified  in  the  answer  to  the  fifth 
Qu'estion.  But,  in  fact,  that  answer  may  of  itself  be 
considered  Ieis  sufficient  to  show,  that  the  effect  of  a 
variation  of  a  few  tons,  from  the  load  appropriate  to 
each  part,  would  be  wholly  unimportant 
.  We  must,  therefore,  begin  by  finding  the  weight 
of  a  portion  of  the  arch  corresponding  to  a  quarter 
of  the  span ;  and  the  whole  angle,  of  which  the  tan* 

24 

gent  is  r^=  ^  being  11«  18^',  its  sine  is  .1961 ; 

and  the  angle,  of  which  the  sine  is  Si^^O^i^  being 

537.5 


being  60,8,  a  =  11. 98,  and  r  =  —  =  ZSt9  feet>  the 

radius  of  curvature  of  the  carve  of  equilibrium  at  the 
vertex,  while  that  of  the  middle  of  the  blocks  is  334t 
In  order  to  determine  the  ordinate  y,  we  have  my  =? 

i  00?-^-  r~  hx^\  but  -ax  for  the  whole  arch  is  728^, 

2  *2  2  . 

1  50 

and  7  do:^  =:  50 ;  consequently  my  =  728.2x  -f  -—«, 
4  8 

the  first  portion  vaxying  as  a:*,  and  the  second  as  s^  \ 

and  the  sum  y  being  23  =  22.49  +  .51,  the  ordinate 

1  1  1 

at  -  jp  or  30.4  feet  i»  j^X  22.49  +  gigX  •  51  = 

1.41 ;  and,  in  a  similar  manner,  any  other  ordinate 
may  be  calculated,  so  that  we  have, 


Bridgi. 


30.2 

60.8 

91.0 

121.6 


1.41 

13.02 
23.00 


Middle  of 
the  Blocks. 

1.40 

5.67 

12.89 
23.00 


Hence  it  appears  that  the  curve  of  equilibriom 
nowhere  deviate?  mdre  than  about  two  inches  iiVMii 
the  middle  of  the  blocks,  which  is  less  than  one 
fortieth  of  the  whole  depth. 

The  half  weight  of  the  smaller  arches  is  probably 
about  1300  tons,  and  their  lateral  thrust  3500 ;  and, 
since  the  abutment  weighs  11^000  tons,  the  founda- 


5«  37i,  we  have  to  compute  the  weight  ^  ^j^g    or     tion  ought  to  have  an  obliqftity  of  Jr22.,  or  more 


— --,  of  the  angular  extend,  beginning  from  the  mid- 
dle of  the  arch.    And  this  will  be  48  |f  +  88  ^  + 

95.i§  +  (87ife)  X  -7345  ==  297  tons.    Now,  the 
weight  of  the  covering-plates,  cornice,  palisades,  road- 
way, and  pavement,  are  distributed  throughout  the 
length,  without  sensible  inequality,  making  879  tons  \ 
from  which  the  part  immediately  above  the  piers 
might  be  deducted ;  but  it  will  be  safer  to  retaia  the 
whole  weight,  especially  as  som^hing  must  be  al- 
lowed for  the  greater  extent  of  the  upper  surface  of 
the  wedges.     We  shall,  therefore,  have,  for  the  in- 
terior quarter,  297  +  439.5  =:  736.5  tons,\  and  for 
the  exterior  1523  —  736.5  =  786.5,  the  diference 
being  50  tons ;  one-sixth  of  which,  added  to  736.5, 
gives  us  744.8  for  the  reduced  weight,  which  is  to 
the  lateral  thrust  as  the  rise  to  the  half  span.    But 
for  the  rise  we  must  take  j23  feet,  since  the  middle 
of  the  blocks  next  to  the  piers  is  a  foot  more  remote 
from  the  intrados  than  that  of  the  blocks  at  the 
«70wn.    And  the  true  half  span,  measured  from  the 

120 
same  point,  will  be  4  X  tth  fi^o^i^  ^^^  that  of  the 

intrados,  amounting  to  121.6.    We  have,  thereforei 
.  28 :  121.6  =  745.8 :  3942  tons,  for  m  the  lateral  thrust- 

And  for  -  ox,  736.5  —  -^  =  728.2  ;    whence,  -  x 

•  ,  ■      X  .0  2 


12300 

than  1  in  4,  if  it  were  intended  to  stand  on  the  piles 
without  friction ;  but  in  reahty  it  rises  only  66  inches 
in  624,  or  nearly  1  in  9;  so  that  there  is  an  angular 
difference  of  1  in  7  between  the  direction  of  the 
piles  and  that  of  the  thrust,  which  is  probably  a  de- 
viation of  no  practical  importance. 

It  remains  to  be  inquired  how  far  the  series  of 
masses  of  solid  iron,  constituting  the  most  essential 
part^f  the  arch,  is  well  calculated  to  withstand  the 
utmost  changes  of  temperature  that  can  possibly  oc- 
cur to  it  in  the  severest  seasons  (Prop.  K.)  For  this 
purpose,  we  may  take  the  mean  depth  a  ^  7  feet, 

4A      QQ 
h  being  23 ;  then  1  -f-  — =  y  =  14.14,  and  1  + 

— —  =  -rirr  =s  12.52 ;  consequently  the  greatest  ac- 
tual compression  or  extension  of  such  a  structure  is 
to  the  mean  change  which  takes  place  in  the  direc* 
tion  of  the  chord,  as  14.14  to  12.52,  or  as  1.129 
to  1 ;  and  if,  in  a  long  and  severe  frost,  the  tempe- 
rature varied  from*  52^  to  20^,  since  the  general  di- 
mensions would  contract  about  ~- — ,  the  extreme 

5000 

parts  of  the  blocks  near  the  abutments  would  vary 

1  120 

*^  of  their  length ;  and  the  moduTus  M  being 
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Biidse.  about  10,000,000  feet,  this  change  would  produce 
a  resistance  equivalent  to  the  weight  of  a  column 
of  the  same  substance  2258  feet  high :  that  is,  to 
about  three  tons  for  each  square  tod),  diminishing 
gradually  towards  the  middle  of  the  blocks,  and 
converted  on  the  other  side  into  an  opposite  resist- 
ance^  so  that  this  force  would  be  added  to  the  ge- 
neral pressure  below  in  case  of  contraction,  and 
above  in  case  of  extension.  Now,  the  lateral  thrust 
is  derived  from  a  pressure  eouivalent  to  a  column 
about  Sft9  feet  high,  of  materials  weighing  1525  tons^ 
while  the  blocks  themselves  weigh  357 ;  that  is,  to  a 
column  equal  in  section  to  the  blocks,  and  1400 
feet  high :  it  will,  therefore,  amount  to  about  two 
tons  on  each  square  inch :  consequently  such  a 
change  of  temperature,  as  has  been  supposed,  will 
cause  the  extreme  parts  of  the  abutments  to  bear  a 
pressure  c£  five  tons,  where,  in  the  ordinary  circum- 
stances, they  have  only  to  support  two. 

The  ingenious  architect  proposes  to  diminish  this 
contingent  inconvenience,  by  causing  the  blocks  to 
bear  somewhat  more  strongly  on  the  abutments  at 
the.  middle  than  at  the  sides,  so  as  to  allow  some 
little  latitude  of  elevation  and  depression,  in  the  na- 
ture of  a  joint !  and,  no  doubt,  this  expedient  will 
prevent  the  great  inequality  of  pressure  which  might 
otherwise  ansa  from  the  alternations  of  heat  and  cold* 
But  It  cannot  be  denied  that  there  must  be  some 
waste  of  strength  in  such  an  arrangement,  the  ex- 
treme parts  of  the  abutments,  and  of  the  blocks 
near  them,  contributing  very  little  to  the  general  re- 
sistance ;  and  when  we  consider  the  very  accurate 
adjustment  of  the  equilibrium  throughout  the  whole 
structure,  we  shall  be  convinced  that  there  is  no  ne- 
cessity for  any  thing  like  so  great  a  depth  of  the  so- 
lid blocks,  especially  near  the  abutments ;  and  that 
the  security  would  be  amply  sufficient  if,  with  the 
same  weight  of  metal,  they  were  made  wider  in  a 
transverse  directioUf  preserving  only  the  form  of  the 
exterior  ones  on  each  side,  if  it  were  thought  more 
agreeable  to  the  eye.  In  carpentry,  where  there  is 
often  a  transverse '  strain,  -and  where  stifihesB  is  fre- 
queatly  required,  we  generally  gain  immensely  by 
throwing  much  of  the  substance  of  our  beams  into 
the  depth ;  but  in  a  bridge  perfectly  well  balanced, 
there  is  no  advantage  whatever  from  depth  of  the 
blocks :  we  only  want  enough  to  secure  us  against 
accidental  errors  of  construction,  and  against  partial 
loads  from  extraneous  weights ;  and  it  is  not  pro- 
bable that  either  of  these  causes,  in  such  a  bridge, 
would  ever  bring  the  curve  of  equilibrium  six  inches, 
or  even  three,  from  its  natural  situation  near  the 
middle  of  the  blocks. 

We  cannot  conclude  our  inquiries  into  this  subject 
with  a  more  striking  example,  than  by  applying  the 
principles  of  the  ^eory  to  the  magnificent  edifice 
which  is  now  nearly  finished,  by  the  same  judicious 
and  es^pcrienced  architect,  and  which  is  destined  to 
bear  the  triumphant  appellation  of  Waterloo  Bridge ; 
^  work  not  less  pre-eminent  among  the  bridges  of  all 
ages  and  countries,  than  the  event  which  it  will 
commemorate  is  unrivalled  in  the  annals  of  ancient 
or  modem  history.  It  consists  of  nine  elliptical 
arches,^  each  of  120  feet  span,  and  35  feet  rise.  The 
pieri  are  20  feet  thick,  the  road  28  feet  wide,  be- 


sides a  foot  pavement  of  seven  feet  on  each  side.  Bridge, 
The  arches  and  piers  are  built  of  large  blocks  oi 
granite,  with  short  counterarches  over  each  pier. 
The  haunches  are  filled  up,  as  is  usual  in  the  most 
modem  bridges,  by  spandrils,  or  longitudinal  walls 
of  brick,  covered  with  flat  stones,  and^  extending 
over  about  half  the  span  of  the  arch  ;  the  remainder 
being  merely  covered  with  earth  or  gravel,  which  is 
also  continued  over  the  stones  covering  the  spandrils. 
The  hollow  spaces  between  the  walk  are  carefully 
closed  above,  and  provided  with  outlets  below,  in 
order  to  secure  them  from  becoming  receptacles  of 
water,  which  would  be  injurious  to  Vie  durability  of 
the  structure.  The  mean  specific  gravity  of  the  ma- 
terials is  such,  that  a  cubic  yard  of  the  granite 
weighs  exactly  two  tons,  of  the  brick  work  one 
ton,  and  of  the  earth  a  ton  and  an  eighth.  Hence, 
^e  weight  of  the  whole  may  be  obtained  from  tlie 
annexed  statement.     (Plate  XLIV.  fig«  1,  2,  3») 

ConfenU  (^f  the  materials  in  half  an  arch  of  Wa* 
ierloo  Bridgef  from  the  ntiddle  of  the  pier  to  the 
croum,  beginningfrom  the  springing  of  the  arch. 


.« 


Half  of  the  arch  stones. 

Half  of  the  inverted  arch, 

Square  spandril  between  them. 

Outside  spandril  walls, 

Spandrik  of  brick,    .    -        4976 

Kirbels  of  the  brick  spandrils, 

Flat  stone  covers, 

Earth,  -  •  10260 

Foot  pavement, 

Frises,  £.  and  W.  - 

Cornice^  E.  and  W. 

Plinth  of  balustrade. 

Solid  in  parapet. 

Balusters  72,  151  cwt. 

Coping,  E.  and  W. 


Cubic  Feet. 
25S1I 
2555 

199* 
4874 

(=2489) 
1271 

969 
(  =  5771) 

620 

1586 
1120 
510 
416 
102 
142 


Rom  this  statement,  and  from  a  consideration  of 
the  arrangement  of  the  materials,  exhibited  in  the 
plate,  we  may  infer  that  the  half  arch,  terminated 
where  the  middle  line  of  the  arch -'stones  enters  the 
pier,  is  equivalent  in  weight  to  about  34,000  cubic 
feet  of  granite ;  its  inner  half  contttning  in  round 
numbers  13,000,  and  its  outer  21,000,  whence  we 
have  14,833  for  the  reduced  weight  of  the  quarter 
arch  (Prop.  T.).  The  extreme  ordinate  will  be 
about  21  feet;  the  middle  of  the  blocks  being  some- 
what more  than  16  feet  above  tlie  springing  of  the 
arch,  and  the  key-stone  being  fiour  feet  six  inches 
deep;  consequently,  the  horiaontal  thrust  will  be 

60 
expressed  by  14,383  X    rr  =  40,952  cubic  feet, 

21 

weighing  3033  tons.    But  ^ax  being  11667,  and 

|«  =  80,  a=389,^d  -=sr=t^  -105 
z  a  000 

feet ;  while  the  radius  of  curvature  of  the  ellipsis  at 

60  yc  60 
the  crown  is  — £^ —  =  103  feet.    It  is  obvious, 

35 
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Bridge  theieerorei  ihaft  the  curve  of  equilibrium  will'  pan 
'  .1  everywhere  extremely  near  to  th^  middle  of  the 
™""'  >bIock8|  Bud  there  can  be  no  apprehension  of  any  de- 
ficiency in  the  equilibrium.'  it  is  true  that,  as  it  ap- 
proaches to  the{>ier8»  it  acquires  an  obliquity  of  a 
few  degrees  to  the  joints ;  but  the  disposition  to 
slide  woudd  be  abundantly  obviated  by  the  friction 
alone,  even  if  the  joints  were  not  secured  by  other 
precautions. 

In  building  the  arches,  the  stones  were  rammed 
together  with  very  considerable  force,  so  that,  upon 
the  removal  of  the  centres,  none  of  the  arches  sunk 
more  than  an  inch  and  a  half.  In  short,  the  accura* 
cy  of  the  whole  execution  seems  to  have  vied  with 
Uie  beauty  of  the  design,  and  with  the  skill  of  the 
arrangement,  to  render. the  Bridge  of  Waterloo  a 
monument,  of  which  the  metropolis  of  the  British 
Empire  will  have  abundant  reason  to  be  proud,  for 
a  long  series  of  succeksive  ages. 

EXPLANATION  OF  THE  PLATES. 

Plate  XLIL  fig.  I.  If  AB  represent  the  distance' 
of  any  two  particles  of  matter,  and  BC,  DE,  FG 
the  repulsive  forces  at  the  distances  AB,  AD^  AF 
respectively,  and  BC,  DH,  FI,  the  corresponding 
cohesive  mces,  then  GI  must  be  ultimately  to  EH 
as  FB  to  BD.    {/Sect.  I.  Prop.  A.) 

Fig.  8.  The  block  will  su^rt  twice  a»  great  a 
pressure  applied  at  A  as  at  B*    (Prop.  B.) 

Fig. 3.  It  is  obvious  that  ABC— ADE  =  ABC 
.CFG,  HI  being  ±r  HK,  and  H6  =  HA ;  and  the 
difierence  ABFHA  is  always  eq^  to  DB  x  KH. 
(Ptop.  C.) 

Fig.  4^  It  is  evident  that  AB  iato  CD  as  AE  to 
CE,  drasz  +  ^  tor.  (Prop.^.)  It  is  also ob*- 
vious  that  as  x  or  CE  is  to  CD,  so  is  EF  to  FG. 
(Prop.  F.) 

Yig.  5.  Supposing  the  ardi  AB  to  be  so  loaded 
in  the  neigbbourho^  of  C  as  to  require  the  curve 
of  equilibrium  to  assume  the  form  ADCEB,  ^e 


joinU  m  the  neighbourhood  of  D  win  be  incq^le    Brid^ 
of  resisting  the  pressure  in  the  direction  of  the  curye      } 
CD,  and  must  tend  to  turn  on  their  internal  temii-  \.^'^'. 
nations  as  centres,  and  to  open  externally.    (Prop. 

Fig.  6.  A,  B,  C,  Different  steps  in  the  fall  of  a 
weak  arch.    (Prop.  Y.) 

Fig.  7*  Elevation  and  plan  of  Mess.  Telford  and 
Douglas's  proposed  iron-bridge  over  the  Thames. 
(Sect.  V.) 

Fig.  8.  Elevation  of  Mr  Darby's  iron  Bridge  at 
Colebrook  Dale.   (Sect.  VL) 

Fiff.  g.  Elevation  of  Mr  Burdon*s  Bridge  at  Wear- 
mouth.    (Sect.  VI.} 

Fig.  10.  Elevatiott  of  Mr  Telford's  Bridge  at 
Buildwas.    (Sect.  YI.) 

Fig.  11.  Elevation  of  Messrs  Jessop's  Bridges  at 
Bristol.    (Sect.  VI.) 

Fig.  12.  Elevation  of  Mr  Telford's  Aqueduct 
Bridge  at  Pontcysylte.    (SecL  YI.) 

Plate  XUIL  Fig.  1.  Elevation  of  the  Bridge  of 
Uie  Louvre  at  Paris.    (Sect.  YI.) 

Fig.  .2.  Elevatiop  of  Vauxhall  Bridge.  (SectVL) 

Fig.  3.  Middle  archofVauxhallBrkige.  (Sect VL) 

Fig.  4.  Middle  arch  of  Southwark  Bridge.  (Sect. 

YLj 
Fig.  5.  Elevation  of  Southwark  Bridge.  (SectVL) 
Fig.  6.  Plan  of  Southwark  Bridge.    (Sect  YI.) 
Fig.  7.  Elevation  of  London  Bridge  in  its  present 
state.    (Sect  JY.) 

Fig.  8.  Plan  of  London  Bridge,  with  its  sterlings. 
(SectlY.) 

ilg.  9.  London  Bridge,  as  proposed  by  Mr  Daoce 
to  be  altered. 

Plate  lULIV.  Fig.  1.  Elevation  of  Waterloo  Bridge 
(Sect  VL) 
Fig.  2.  Plan  of  Waterioo  Bridge.  (Sect  YL) 
Fig.  S.  Section  of  an  arch  of  Waterloo  Bridge, 
showinff  the  foundations  of  the  piers,  and  the  spui- 
dril  waiUs  of  brick ;  tosether  with  the  centre  sup- 
porting it  The  dotted  line  represents  the  direction 
q£  the  curve  of  equilibrium.   (Sect  YI.)        (o.  a.) 


BRISSON^^  (MATiwaiN  James),  a  zoologist  and 
natural  •  philosopher,  bom  at  Fontenay  le  Ck>mte, 
3d  April  1728,  the  son  of  Mathuriii  Brisson  and 
Louisa  (jabrielle  Jourdaki. 

He  was  originally  intended  for  the  church,  but  he 
had  acquired  at  an  early  aee  a  taste  for  natural  his- 
tory, which  was  particularly  encouraged  by  the  ad- 
vantage that  he  enjoyed  of  passing  hu  holidays  with 
the  justly  celebrated  Rteumur,  who  had  an  estate 
near  Fontenay.  At  the  age  of  twenty-four,  he  had 
made  great  progress  in  his  theological  studies,  and 
had  fully  qualified  himself  for  the  rank  of  a  subdea^ 
con;  but  his  courage  failed  him  at  the  time  appoint- 
ed for  taking  orders,  and  he  then  detevmined.  to  con- 
fine himself  to  the  study  of  physical  sciences.  Reau- 
mur had  the  direction  of  the  Chemical  Laboratory 
of  the  Academy  of  Sciences,  uid  had  given  up  the 
salary  attached  to  it  to  sevend  voung  men  in  succes- 
sion, whom  he  appointed  as  his  assistants,  and  of 
whom  Pitot  and  NoUet  became  afterwards  the  inost 


distinguished.  He  now  chose  Bvisson  for  the  sitoa* 
tion,  which  served  him,  as  it  had  done  his  predeces- 
sors, rather  as-  a  step  in  his  advancement  wiui  respect 
to  general  science,  than  in  enabling  hini  to  pursue 
any  objects  more  immediately  chemical ;  and  he  fol- 
lowed his  passion  in  attaching  himself  almost  exclu- 
sively, to  natural  history.  The  collection  of  R&iU' 
mur  furnished  him  with  ample  materials  for  his  stu- 
dies, and  with  the  principal  subjects  described  in  his 
works  on  the  Animal  Kingdom.  The  first  of  these 
was  published  in  17^6,  containing  quadrupeds  and 
cetaceous  animals.  It  consists  of  simple  descriptions 
of  the  difibrent  species,  together  with  synonyms  in 
various  languages,  more  in  the  nature  of  a  prodro- 
mus  thaii  of  a  complete  history.  His  Omiihologie 
appeared  in  I760,  forming  six  volumes,  and  contain- 
ing  a  number  of  well-executed  plates.  But  upon 
Riaumur's  death,  the  collection  having  been  added 
to  th^  Royal  Cabinet,  Messrs  Buffon  and  Daubenton, 
the  Directors  of  that  Cabinet,  not  aStirding  him  aB 


BRIDGG. 


PLATE  XIJI. 


BMIDGE    MtarOSED  BY  MESS:  TELFOSn^OtliOUGLASS. 


roUMtPOK  D^LB 


WEAKMOUTB 


B    R    I 

Briiton.  the  ftcconuaodfttioiiB  chat  he  expeoted,  he  digeonii- 
nued  the  work,  and  altogether  renounced  the  study 
of  natural  history  in  favour  of  natural  philoeojihy. 

M.  Brtsflon  had  been  chosen  a  Member  of  the 
Academy  of  Sciencee  in  1759  :  he  soon  aflerwardi 
associated  himself  with  the  Abb6  Nollet  in  deliver- 
ing lectures  on  experimental  phyf(ics«  and  obtained 
the  reversion  of  his  appointments  of  Profeissor  in  the 
CoUege  of  Navarre,  and  Instructor  of  Uie  royal  fa* 
mily  in  Natural  Ftiilosophy  and  Natural  History. 
The  subject  of  electricity  was  at  this  time  warmly 
debated  between  Nollet  and  Franklin ;  and  M.  Bris- 
son  had  a  difficult  task  to  nerforra,  in  discussing  the 
merits  of  a  mistaken  friend  and  an  overbearing  op- 
ponent ;  but,  in  fact,  this  department  of  science  was 
at  that  time  too  little  understood  to  make  it  disgrace- 
ful for  Nollet  to  be  in  error  with  respect  to  the  utili- 
ty of  conductors,  or  for  Brisson  to  remain  neuter 
upon  this  and  other  similar  questions.  He  seems, 
however,  by  no  means  to  have  adhered  to  the  cha- 
racter of  neutrality  in  his  anonymous  Translation  of 
Priestley's  HkUny  of  Eiectridi^^  published  in  1771> 
and  accompanied  by  notes,  which  exhibit  a  spirit  of 
acrimonious  criticism,  not  at  all  calculated  to  en- 
hance the  merit  of  the  work,  which  he  wished  to  in- 
troduce to  the  notice  of  his  countrymen.  He  also 
attempted,  in  an  Essaj^  on  IVater^pouUy  published  in 
the  Memoirs  of  the  Academy,  to  explain  a  variety 
of  electrical  phenomena,  by  means  of  the  different 
currents  of  ftuid  imagined  by  Nollet,  but  certainly 
with  very  little  success. 

He  afterwards  undertook  a  course  of  experiments 
•a  the  8pee^  Gravity  of  Alcohol  and  Water ^  mixed 
in  different  proportions,  which  led  him  to  a  conjec- 
ture, at  that  time  somewhat  singular,  that  water  was 
not  a  homogeneous  substance.  He  assisted  M. 
Tirudaine,  and  other  observers,  in  the  experiments 
which  they  made  on  Heat  and  Light  with  the  power- 
ful lens  of  Bemidre;  and,  in  conjunction  with  M. 
Cadet,  he  endeavoured  to  disprove  the  opinion  of 
Beccaria,  that  electricity  has  a  power  of  reviving  the 
Metallic  osi/ds*  He  also  made  experiments  on  the 
Refiractive  pomen  of  fluids  which  might  be  substitut- 
ed for  flint  glass,  in  the  object  glasses  of  telescopes ; 
on  the  utility  of  different  kinds  of  Steel  Jar  magnetic 
cal  purposes ;  and  on  the  mode  of  renewal  of  the 
Shm$  of  some  species  of  Snails. 

In  1772,  M.  Drisson  published  a  memoir  on  the 
Specific  Gravities  of  Metals  ^  a  subject  which,  in  all 
its  extent,  occupied  a  great  portion  of  his  attention 
during  twenty  years  of  his  lifb.  The  results  of  his 
experiments,  on  a  great  variety  of  substances,  were 
collected  into  a  single  volume  of  Tabhs  of  Specific 
Graviiiesy  which  was  published  in  1787*  It  was 
principally  for  the  uie  of  students  who  attended  his 
lectures,  that  he  published  his  TraitS  de  Pkynque, 
and  his  Dtctionnaire ;  both  of  them  containing  ele- 
mentary and  popular  information,  rather  calculated 
exclusively  for  the  immediate  purpose  which  they 
were  intended  to  serve,  than  fbr  being  of  permanent 
utility  in  the  promotion  of  the  sciences.  At  a  late 
period  of  his  me^  he  renewed  his  atteatfen  to  the 
subject  of  chemistry,  when  the  discoveries  of  his  ju- 
nior oontemperaries  bad  given  greaiter  certainty  and 
precision  to  its  laws ;  ana  his  last  work  was  an  Ek* 
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mentary  Treatise  on  that  science,  intended  for  the 
use  of  his  pupils  in  the  central  school. 

His  whole  life  was  occupied  in  his  studies,  and  the 
history  of  his  various  works  comprehends  the  history 
of  every  thing  that  is  to  be  recorded  concerning 
him.  After  eighty  years  of  uninterrupted  activity  of 
mind,  aii  attack  of  apoplexy  reduced  him  to  a  state 
of  second  childhood,  and  efiaced  from  his  memory 
even  all  traces  of  his  native  language,  except  a  few 
words  of  the  dialect  of  Poitou,  which  he  had  spoken 
when  he  was  a  boy.  He  died  the  23d  June  I8O6 ; 
and  his  place  in  the  Academy  was  filled  by  M.  Gay 
Lussac.     (Delambre,  Mem,  Inst.  Far.  VII.    Hist^ 

p.  189.)  (t.u.) 

BRISSOT  (John  Pbteb),  the  chief  of  the  Bris^ 
sotine  or  pure  republican  party  in  France,  during  the 
early  stages  of  the  Revolution,  was  bom  at  the  ril- 
lage  of  Ouaroille,  near  Chartres,  in  the  Orleannois, 
on  the  14th  of  January  1754.  His  father,  who  was 
a  pastry-cook,  gave  his  son  a  liberal  education,  and 
Brissot  became  an  author  when  he  had  scarcely  left 
College.  He  exhibited  a  decided  predilection  for 
politics,  and  displayed  an  early  zeal  for  republican 
principles.  The  boldness  of  his  writings  against  the 
inequality  of  ranks  excited  the  displeasure  of  the 
Government,  and  subjected  him  to  a  prosecution  and 
in^prisonment  in  the  Bastile.  Having  been  restored 
to  liberty  through  the  influence  of  the  Duke  of  Or- 
leans, at  the  solicitation  of  Mad.  de  Genlis,  he  mar- 
ried one  of  tlie  Duchess's  women,  and  soon  after- 
wards went  to  England,  with  secret  instructions,  it  is 
said,  from  the  Lieutenant  of  the  pi^ice.  Others  as- 
sert that  he  came  over  to  London,  to  avail  himself 
of  the  freedom  of  the  press  in  conducting  a  periodi- 
cal publication,  the  design  of  which  was  to  enlightea 
the  people  of  France  on  the  subject  of  civil  liberty. 
It  is  certain  that  he  endeavoured  to  maintain  himsdif 
in  London  by  his  literary  talents ;  but  the  failure  of 
this  attempt  subjected  him  to  embarrassments  from 
which  he  was  relieved  by  the  liberality  of  a  friend^ 
and  he  then  returned  to  his  native  country. 

Haring  again  rendered  himself  obnoxious  to  the 

.  government  by  an  attack  on  the  administration  of 

the  Archbishop  of  Sens,  he  escaped  a  second  im* 

S^  risonment  by  a  joum^  to  Holland.  During  a 
^mporary  residence  at  Mecklin,  he  published  a  pe» 
riodical  paper,  called  Le  Courier  Belgique.  In  the 
beginning  of  the  year  1788,  he  repaired  to  America ; 
but,  on  the  approach  of  the  revolution,  he  returned 
to  i^ris,  resolved  to  take  an  active  part  in  the  scenes 
which  were  just  preparing.  He  commenced  his 
revolutionary  career  m  1789,  by  the  publication 
of  some  pamphlets,  and  particularly  of  a  Joumalt 
entitled  Le  Patriate  Francois.  He  belonged  to  the 
Represenkition  des  Commnnes,  which  was  formed  in 
the  capital  a  short  time  previous  to  the  memorable 
14th  of  July.  On  the  storming  of  the  Bastile,  the 
keys  were  deposited  with  him.  He  was  elected 
President  of  the  Jacobin  Club ;  and,  in  consequence 
of  his  zeal  and  activity  in  the  revolutionary  cause, 
he  was  appointci^  by  his  coHeagues  a  Member  of  the 
Comiti  des  ReckercheSf  which  served  as  the  model 
of  all  these  Committees  wfaicb  were  aikerwards  suc- 
cessively Ibmied,  uadef  snnilar  deneamiatkms,  and 
with  saiailar  objects;  sucb  as  the  CrnmUs  de  SurveU* 

3v 


521 


522 


B    R    I 


Brtftiot.  lance,  eie  Sureif  Generale,  de  Salut  Public^  &c.  .Of 
this  Committee  Brissot  was  the  president;  and, 
while  in  this  situation,  he  acquired  a  number  of 
enemies.  A  French  writer  of  the  name  of  Morande 
published  at  Paris,  in  J  791 9  a  periodical  pamphlet, 
under  the  title  of  Argus,  in  which  he  assailed  the 
character  of  Brissot  with  great  bitterness,  represent* 
ing  his  conduct  in  the  most  odious  colours,  and  even 
accusing  him  of  robbery, — an  accusation  which^ 
there  is  reason  to  believe,  was  utterly  calumnious. 

On  the  (light  of  the  royal  family,  in  1791>  Brissot, 
in  concert  with  the  Chevalier  del^aclos,  drew  up  the 
famous  petition  of  the  Champ  de  Mars,  demanding 
the  abdication  of  the  king,  which  became  tke  signal 
for  a  dangerous  insurrection,  that  was  with  difficulty 
quelled,  by  the  interposition  of  the  National  Guard. 
This  circumstance  is  said  to  have  been  the  occasion 
of  his  quarrel  with  M.  de  Lafayette,  to  whom  he 
had  previously  been  zealously  attached.  At  this  pe- 
riod, the  republican  faction  began  to  assume  a  con- 
sistent form,  and  to  utter  their  sentiments  with  free- 
dom and  boldness.  Brissot,  who  had  been  one  of 
its  first  and  most  zealous  apostles,  was  returned  a 
Member  to  the  National  Assembly,  in  spite  of  the 
opposition  of  the  Court,  to  whom  he  had  become 
extremely  formidable ;  and  from  this  tinfe  he  dis- 
played an  implacable  enmity  to  the  king.  The  Na^ 
tional  Assembly,  attributing  to  Brissot  talents  which 
he  does  not  appear  to  have  pcMBsessed,  appointed  him 
a  Member  of  the  Diplomatic  Committee,  of  which 
he  became  the  habitual  organ ;  and  in  this  capacity 
he  was  the  constant  advocate  of  thfe  roost  violent 
public  measures,  and  never  ceased  to  demand  a  de- 
claration of  war  against  all  the  powers  of  Europe. 
In  order  to  attain  this  object,  it  was  necessary  to  re- 
move the  ministers,  whose  dispositions  were  favour- 
able to  peace.  Brissot,  accordingly,  attacked  them 
all,  but  particularly  M.  Delessart,  who  was  at  the 
head  of  the  department  of  foreign  affairs ;  and,  by 
repeated  denunciations,  he  at  length  succeeded  in 
obtaining  a  decree  o^  accusation  against  him.  His 
place  was  supplied  by  Dumoturiez,  under  whose  ad- 
ministration war  was  declared  against  the  £mperor 
of  Germany,  on  the  20th  of  April  179s.  FVom  this 
period,  however,  the  political  influence  of  Brissol 
began  to  decline.  Robespierre,  with  whom  he  had 
previously  been  intimately  contiected,  now  declared 
himself  his  enemy,  denounced  him  at  tlie  Jacobin 
Club  as  a  traitor  to  his  country,  and  an  enemy  of  the 

1>eople,  and  continued  to  persecute  tiim  with  unre- 
enting  rancour,  until  he  finally  effected  bb  destruc* 
tion.  Alarmed  at  the  storm  which  was  gathering 
around  him,  Brissot,  in  concert  with  the  oUier  lead- 
ers of  his  party,  attempted  to  form  a  reconciliatioi^ 
with  the  constitutional  royalists ;  but  this  attempt 
having  proved  abortive,  he  reverted  to  hiff  former 
opinions  and  line  of  conduct,  and  continued  to  de« 
Bounce  to  popular  vengeance  all  those  whom  he 
knew  to  be  attached  to  the  king.  But  although 
his  writings  may  naturally  be  supposed  to  ha^ 
excited  those  dispositions  among  the  people  which 
gave  rise  to  the  atrocities  of  the  times,  he  had 
BO  direct  influence  on  the  revolution  of  the  10th 
of  August,  which  appears  to  have  been  planned 
and  direct^  by  Dantoni  and  the  ferocious  leaders 
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of  the  Orleans  factipo*    He  wias  chosen  a  Deputy  to  ^tm 
the  National  Convention  ibr  the  department  of  the  ^ 
Eure,  where  he  played  only  an  inferior  part,  aod 
was  continually  exposed  to  die  rancorous  attacb  of 
Robespierre.     It  waa  Brissot,  however,  who,  as  the 
organ  of  the  diplomatic  committee,  obtained  the  de- 
claration of  war  agai^nst  England  and  HoUud,  on 
tlie  1st  of  February  179S.    This  may  be  considered 
as  the  last  act  of  lits  political  life ;  for,  froia  thence- 
forth,  he  was  only  occupied  in  defending  himself 
against  his  numerous  enemies. 

The  party  •  distinguished  by  the  name  of  die 
Mountain  had  now  acquired  a  complete  asoendancy^ 
and  meditated,  the  destruction  of  their  opponents, 
the  Girondists,  to  which  ktter  party  Brissot  was  at* 
tached.  Having  at  length  been  proscribed,  after 
the  revolution  of  the  Slst  of  May,  he  was  arrested 
at  Moulins,  while  attempting  to  nake  his  escape  ioto 
Switzerland,  sent  to  Paris,  subjected  to  a  mock-trial 
before  the  revolutionary  tribunal,  and  beheaded  on 
the  SI  St  of  October  1793,  at  the  age  of  thirty-nine. 

Brissot  was  aomieavhat  below  the  middle  siae,  a 
little  deformed,  and  of  a  iOeeble  coosliliutioD.  His 
countenance  was  pale  and  melancholy,  and  he  affect- 
ed an  extreme  simplicity  in  his  drbss*  With  regard 
to  his  •  intellectual  character,  his  talents  appear  to 
have  been  much  beneath  his  reputation,  and  be  cer- 
tainly possessed  more  zeal  than  judgment.  Notwith« 
standing,  however,  Che  violence-of  his  writings,  deda^ 
mations,  and  public  conduct,  he  was  not  deficient  in 
humanity ;  and,  in  the  intercourse  of  private  life,  hii 
manners  are  said  to  have  been  mild  and  aoeommo- 
dating.  As  an  author,  Brissot  has  not  much  merit; 
his  style  is  monotonous,  verbose,  and  tedious ;  and, 
upon  the  whole,  it  is  wonderful,  that,  with  such  slen- 
der abihties,  he  sliould  have  acquired  so  great  an  ai* 
cendancy  in  public  opinioD.  .  The  best  articles  of 
his  journal  are  said  to  have  been  written  by  hii  se- 
cretary, Dupi^  The  following  are  the  principal 
productions  of  his  pen : 

1.  Moyeiis  d'Adoudr  la  Riguemr  des  Lois  P^ 
nales  en  France,,  Chalons,  178 1*  JBvo«  2.  Uh  h* 
dependimt  de  VOrdrt  des  Avocats  sur  la  Decadence 
du  Barreau  en  France,  1781»  8vo.  -S.  De  la  Vi- 
rit6,  on  Meditations,  Sic  17&2,  Svo.  4.  Le  Phi' 
ladelpkien^  Geneve,  1783,  8vow  5.  Theorie  des  Lois 
Criminelles,  1781,  2  vols.  %vo,  6.  Bibiiolhequ 
PUloeophique  du  Legislaieur,  'du  Politique,  du  Ju- 
risconsuker  178Si*1786,  10  vollr.  8vo.  7*  Tahkau 
de  la  Sduation  ActHeUe  des  Anglais  dans  Us  Indu 
Orientaies,  &c.  1784-85,  ^8vo..  8«  Jottmal  du  Lt/- 
eh  de  Landre^,  Sec  published  in  monthly  numbers, 
1784,  8v9«  $•  Un  Difomeurdu  PmipU  a  fEmpe- 
renr  J4)seph  iL\  sur  son'  Re^ement  concemant  FEmi- 
grationyScc.  1785,  12mo.  10.  Escsimen  Critique  des 
Forges  dans  lAviiriqtte  Septentrionale,  par  U 
Marquis  de  Chatdlux,  1786,  8yo,  11.  Voyages  en 
Europe,  en  Asie,  et  en  j^rioue,  translated  from 
the  English,  with  notes,  1784  and  1790,  2  vols. 
8vOb  12*  Noutfeau  Voyage  dans  ,les  Eiats-Umt 
de  VAmeriquM  Septentrionale,  1791* .  3  vols.  8va. 
To  the  first  volume  of  this  work  was  prefixed  the 
life  of  Brissot,  which  was  translated  into  English, 
and  published  separately  in  1794.  Besides  these 
works,  Brissot  wrote  a  variety  of  pamphlets,  and 
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Briasot    articles  inserted  in  periodical  publicfltions,  which  il 
K         18  unnecessary  to  enumerate.     See  the  Ltfb  of  Brift- 
^j-  _  f^.'got.  above-mentioned,  and  the  Biograpkie  Univer* 
iMe.  (II.) 

BRITAIN.  The  history  of  Enolakd  and  Scot- 
I.AND  is  given  under  these  separate  heads  in  the 
Emi^opadioj  down  to  the  Uiiion  of  the  Crowns  in 
tiie  person  of  James  VJ. ;  from  which  period  the  his- 
toiy  of  the  two  countries  is  brought  down  to  the 
rupture  of  the  peace  of  Amiens,  under  the  article 
Britain.  In  order  to  afford  more  time  to  digest  a 
comprehensive  account  of  the  great  and  important 
events  which  have  succeeded,  and  of  which  Britain 
was  the  prime  mover,  we  shall  defer  the  continua* 
tion  of  the  history  till  we  reach  the  word  Emolamd. 

BROCKLESBY  (Richard),  a  Physician  of 
considerable  reputation,  was  bom  in  Somerset* 
shire,  on  the  11th  of  August  17S2;  and  was  de* 
scended  from  a  respectable  and  opulent  Irish  fa« 
mtly,  belonging  to  the  sect  of  Quakers.  He  re- 
ceived his  grammatical  education  at  the  Academy 
of  Baliytore,  in  the  north  of  Ireland*  and  afterwards 
pursued  his  medical  studies  at  Edinburgh,  and  at 
Leyden ;  at  which  latter  University  he  graduated,  in 
1745>  choosing  for  the  subject  of  his  thesis,  De  Sa* 
livm  Sana  ei  morboia.  In  the  following  year,  he 
fixed  his  residence  in  London,  with  a  view  to  prac- 
tice; and  in  1751  was  admitted  a  Licentiate  of  the 
Ro3ral  College  of  Physicians,  of  which  he  afterwards 
became  a  fellow ;  after  having  received  honorary  de- 
grees of  Doctor  in  Medicine  from  the  Universities 
ef  Dublin  and  of  Cambridge.  The  first  publication 
by  which  he  became  known  to  the  world,  was  his 
EtMy  on  the  Morialiiy  of  the  Homed  Catilef  which 
appeared  in  1746^  and  gained  him  considerable  re- 
putation ;  and  his  practice  extended  itself  with  that 
gradual  and  steady  progress,  which  affords  the  surest 
prospect  of  permanent  and  distinguished  success. 
His  benevolent  attention  to  his  poorer  patients*  and 
the  general  suavity  of  his  manners,  soon  brought 
him  into  notice,  and  procured  him  the  esteem  of  a 
wide  circle  of  friends,  especially  among  his  profes- 
sional brethren.  In  consequence  of  their  recom- 
mendation of  him  to  Lord  Barrington,  be  was  ap- 
pointed, in  J 758,  Physician  to  the  Army;  in  which 
capacity  he  served  in  Germany  during  the  greater 
part  of  the  seven  years'  war ;  and  in  the  coun>e  of  it 
was  chosen  Physician  to  the  Hospitals  for  British 
Forces.  The  results  of  his  observations  during  this 
period  were  published  in  1764,  under  the  title  of 
Economical  and  Medical  Observations,  from  \  738  to 
1768,  tending  to  the  improvement  of  Medical  Hospi^ 
tals,  in  one  volume  8vo.  He  had  already,  however, 
given  to  the  public  many  proofs  of  the  activity  of  his 
mind,  and  the  varie^  of  his  attainments.  The 
Transactions  of  the  Boyal  Society  for  1747  (Vol. 
XLIV.)  oontain  a  letter  of  his  On  the  Indian  Poi* 
son  sent  over  by  Don  Antonio  de  UUoa  ;  and  the 
succeeding  volume  for  1747-8,  a  paper  On  the  Poi" 
sonous  Root  lately  found  mixed  toith  the  Gen- 
tian.  In  the  Transactions  for  17^5  (Vol.  XLIX.) 
9rii  inserted  his  Experiments  on  the  Sensibility  and 
Irritability  of  the  several  parts  of  Animals.  He 
also  published,  in  different  volumes  of  the  Medical 
Observations^  the  following  papers,  viz.     The  Case 
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of  a  Lady  Jabouring  under  Diabetes^  in  Vol.  III.— procklwby. 
Experiments  relative  to  the  Analysis  of  Seltzer  lVa» ' 
ter ;  and  Case  of  an  Encysted  2'umour  in  the  Orbit 
of  the  Eye;  in  Vol.  IV.     His  Dissertation  on  the 
Music  of  the  Ancients  appeared  in  1749;  and  his 
Oratio  Harveiana  in  176O. 

Dr  Brocklesby  was  appointed,  by  his  patron  and 
friend  the  Duke  of  Richmond,  Physician-General  to 
the  Royal  Regiment  of  Artillery  and  Corps  of  En- 
gineers ;  an  appointment  that  connected  him  much 
with  the  laboratory  of  Woolwich,  which  he  always 
visited  with  pleasure.  It  was  by  his  advice,  indeed, 
that  a  Professorship  of  Chemistry  was  added  to  the 
establishment  of  the  College ;  and  it  was  also  by  his 
recommendation  that  the  celebrated  Dr  Adair  Craw- 
ford was  nominated  the  first  Professor  in  this  new 
chair. 

The  life  of  a  medical  practitioner,  absorbed  in 
the  laborious  duties  of  his  profession,  is  seldom 
diversified  with  much  incident ;  and  Dr  Brocklesby 
was  now  arrived  at  that  period  when  the  approaching 
infirmities  of  age  demand  some  relaxation  from  la- 
bour, and  an  exchange  of  the  anxieties  and  fatigue 
of  practice,  for  the  tranquil  amusements  of  litera- 
ture, and  the  solace  of  cheerful  society.  The  frugal 
use  which  he  had  made  of  means*  originally  slender, 
but  progressively  augmenting  by  the  increase  of  his 
professional  emoluments,  by  the  addition  of  a  pen- 
sion from  the  Duke  of  Richmond,  his  half  pay  from 
the  army,  and  an  estate  which  devolved  to  him  on 
the  death  of  his  father,  had  placed  him  in  circum- 
stances not  only  indqiendent,  but  affluent,  and  en- 
abled him  to  derive  n-om  retirement  all  the  advan- 
tages he  had  contemplated.  His  society  was  court- 
ed on  all  sides ;  and  the  ch*cle  of  his  friends  compre* 
hends  some  of  the  most  distinguished  literary  men 
of  the  age*  He  was,  during  the  whole  of  his  life,  in- 
timate with  Burke.  His  acquaintance  with  this  ex- 
traordinary man,  began  at  the  school  where  they 
■both  were  educated,  and  soon  ripened  into  the 
most  warm  and  most  durable  friendship.  He  was 
also  in  terms  of  close  intimacy  with  Dr  Johnson, 
and  attended  him  in  his  last  illness  with  the  assidui- 
ty and  kindness  of  a  friend.  Dr  Brocklesby  is  cha- 
racterized in  Bosweirs  Lift  ofDr  Johnson^  as  a  man 
whose  reading,  knowledge  of  life,  and  good  spirits, 
supplied  him  with  a  never*failing  source  of  conver- 
sation ;  and  several  letters,  addressed  to  him  from 
Dr  Johnson,  are  preserved  in  that  entertaining  work. 
One  trait,  however,  is  omitted,  whicli  does  him  great 
honour.  Understanding  that  Dr  Johnson  wished, 
in  the  latter  part  of  his  life,  to  remove  to  the  continent 
for  the  recovery  of  his  health,  Dr  Brocklesby  im- 
mediately made  him  an  offer  of  an  annuity  of  L.  100 
during  the  remainder  of  his  life ;  and  when  this  offer 
was  declined,  pressed  him  to  reside  in  his  house,  as 
more  suited  to  his  health  than  the  one  in  which  he 
then  lived.  The  same  generous  disposition  was  mi^ 
nifested  in  his  conduct  to  Burke,  to  whom  he  trans- 
mitted L.  1000,  as  a  legacy  he  had  intended  leaving 
him,  but  which  he  thought  would  be  of  more  use  to 
him  at  the  present  time.  Dr  Brocklesby  was,  in- 
deed, the  survivor  of  Burke,  though  only  for  a  few 
monUis ;  for  on  his  return  from  a  visit  which  he  paid 
to  his  widow  at  Beaoonsfield,  after  dining  with  hiL  two 
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Brockletby  nephews  Dr  Thamas  Young  and  Mr  Beeby,  of  wh«0e 
^  H  education  he  had  taken  the  principal  charge^  lie  ex- 
^  ^*  pired  suddenly  a  fevr  minutes  after  vctiring  to  bed, 
without  the  least  pain  or  previous  illness.  He  left 
bis  fbrtunet  which  .was  considerable,  between  bis 
two  nephews,  with  the  exception  of  a  few  legacies 
to  friends  and  distant  relations.  (w.) 

BROKER,  an  agent  or  intermediate  person  ap- 
pointed for  the  transactions  of  special  business  f&r 
another,  somewhat  di&rent  from  an  ordinary  factor 
.  in  functions  and  responsibility*  Of  this  class,  there 
are  various  descriptions,  exercising  employments 
without  the  smallest  analogy,  though  all  are  Ivrought 
under  the  general  name  of  brokers ;  and  of  these, 
the  principal  are,  Exchange-Brokers,  whose  provinoe 
is  to  ascertain  the  rales  and  relation  of  exchange  be- 
tween countries;  Stock-Brokers,  who  negociate 
transactions  in  the  public  funds ;  Insurance-Brokers, 
who  effect  insurances  on  lives  or  property;  and 
Pawn-Brokers.  It  is  to  the  last  that  our  attention 
rihali  here  be  chiefly  directed. 

Pawn- Brokers  are  a  kind  of  bankers  who  advance 
BMmey  at  a  peculiar  rate  of  interest,  on  ^oods  im- 
pledged  for  security  of  the  capital ;  and  m  case  of 
fiulure  to  redeem  the  goods  within  a  limked  time^ 
they  xaay  be  sold  to  indemnify  the  lender. 

A  part  of  the  population  of  every  flourishing  coun- 
try consists  of  necessitous  people,  those  frequently 
belonging  to  a  class  whose  skill  oontrihuties  to  its  pro- 
sperity ;  but  whose  ineome,  often  slender  and^precari- 
ous,  cannot  keep  pace  wilb  tlie  times,  or  support  the 
demands  of  an  increasing  family.  Exposed  also  to 
sodden  disappointments  and  lossesy  they  are  ft>iieed, 
from  the  want  of  pecuniary  capital,  to  seek  a  teia|w- 
rary  relief^  by  impledging  their  property  lor  a  oer- 
taip  sum,  wbile  tney  pay  intevest  on  Ine  «dvance^ 
But  this  advance,  in  general,  bears  a  very  inoonsi- 
derable  proportion  to  the  value  of  the  property, 
wtence  its  confiscation,  by  the  increasing  diflicuhies 
of  the  owner,  or  of  not  being  claimed  on  account  of 
death  or  remttval,  proves  most  advanti^eous  to  the 
hjoider ;  for,  in  ^e  one  case,  he  may  become  the  ab- 
selttte  proprretor  himself,  and,  in  the  other,  he  se- 
cures a  high  rate  of  interest  originally  stipulated^ 
Thus,  a  pawinbsoker  has*  an  infinite  superiori^  over 
an  ordinary  banker ;  the  latter  calcidates  only  on  the 
credit  of  his  debtor,  which  is  firequently  nominal ; 
the  former  never-  makes  an  advance  without  being 
put  in  possession  of  what  exceeds  it  in  value;  his 
rate  of  interest  is  much  greater,  and  the  credit  of 
bis  debtor  is  of  no  importance.  Nay  it  is  rather 
better  that  his  circumstances  should  be  desperate. 
It  thence  results,  that,  like  other  trades,  the  number 
of  pawnbrokers  will  increase  with  the  necessities  of 
the  people  requiring  their  aid,  and,  on  that  account, 
giving  tbem  employment,  just  as  bankers,  whose 
issues  increase  when  the  calls  of  the  public  require  a 
mere  ample  supply  of  a  circulatsng  medium^  Thus 
a -strong  inducement  is  coatinualiy  bdd  out  to  cem^ 
meooe  the  profession  of  a  pawnbroker;  for  all  that* 
is  nequired.  Is  comprised  in  a  licence  of  L.  10  yearly 
to  Government,  a  small  capital,  and  an  empty  ware- 
house. On  such  an  estabjishment,  business  may  be 
dene  to  a  sveat  extent  in  a  very  short  time ;  because 
tfaesecuritMs  increase,  in  a  miicit  greater  smio  tban^ 
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the  debu,  while  libe  latter  are  %old  of  sdj  nak.  We  Mn, 
find  in  the  cily  of  London,  that  ths  mimber  of  ^<^vv 
pawnbrokers  lately  amooased  to  no  less -thsn  about 
240,  and  it  was  calculated,  that  the  property  of  ne- 
cessitous peisone  in  their   possesneo,  probsbl)  a- 
mounted  to  a  million  SterliM.    Their  numben  also 
had  suddenly  aagmenteri,  and  they  are  still  aliment- 
ing. In  Ediobufgh*  on  the  contraiy,  wJnch  is  not  above 
a  tenth  part  of  the  siae  of  the  metropolis,  thoe  was 
scarcely  one  a  &w  yeass  agp»  and  now  ike  number 
does  not  exceed  a  doaen.     Therefore  the  number  b 
not  one  half  in  proportion  to  the  population  of  the 
two  different  places,  which  indicates  fewer  neceai- 
tous  people  by  a  half  in  £dioburgh ;  argiung»  either 
that  the  inhalMtants  are  more  industrious  ssd  more 
easily  maintained,  or  less-exposed  to  losses  and  iuc- 
tuations. 

But  the  temptaliions  held  out  to  these  who,  in 
this  manner,  obtain  possession  ol*  the  property  of 
others  to  such  an  aaaount,  and  with  so  little  refer- 
ence to  its  value,  combined  with  the  natural  pro* 
pensity  of  mankind  to  take  advantage  of  the  ne- 
cessities of  their  neighbours,  l<mg  ago  rendered 
legislative  interference  necessary  in  regulatiog  the 
duties  and  intesesu  of  pawnbrokers*  Bmles^  it  wm 
of  great  coasequence  to  cheok  the  facilities  with 
which  stolen  goods  might  be  impledged  with,  aad 
sold  by  them.  Omitting  however,  the  older  enact- 
ments on  tliese  hranohes,  we  shaU  limit  oonelvei  to 
those  of  more  recent  date. 

By  the  99th  chapter,  of  sgiti  and  40th  Geone  IlliShtiir 
it  is  fHPovided,  that  for  every  pledge  on  which  axitnc 
simi,  not  exceeding  two  shillings  and  sixpence,  shall  FMiit 
have  been  advanced,  it  shall  te  lawful  to  take  ooe 
halfpenny  per  month,  as  intereaa  and  indemnificatiaB 
for  wasehottse  room ;  one  penny  for  live  shillings; 
three  halfpence  for  seven  sbiUingi  and  sixpence; 
twopence  for  ten  shillings;  and  if  the  loan  does  not 
exceed  forty  shillings,  the  pawnbroker  msy  uke  al 
die  rate  of  fourpence  for  every  kaleodar  month,  io« 
duding  that  wbich  is  ourvent.  For  any  sun  exceed* 
ing  forty  shillings  and  not  above  ton  pounds,  be  nay 
take  at  the  rate  of  tbreepoioe  monthly  per  pousd 
Sterling.  But  these  sum%  tbough  appas^y  inesa- 
aiderabTe,  are  in  foct  high  per  ceatages,  and  &r  soi* 
passing  the  legal  rate  of  interest. 

The  pawner  naay.redee'ht  his  goods  within  seven 
days  ailer  the  expiry  of  the  first  monlb,  without  pay- 
ing any  thing  as  wterest  to  the  pairabroker  on  these 
seven  days ;  and  also,  if  the  g3oda  are  redeemed  be« 
fore  expiry  of  the  first  fourteen  days  of  the  seeeod 
month,  the  profits  or  interest  of  one  month  snda 
half  only  are  due.  But  if  he  fail  to  redeem  Hiem  ustd 
after  the  lapse  of  these  fourteen  daya  of  the  second 
month,  the  pawnbnokeff  may  demand  the  profiu  o£ 
the  whole  second  mon^ ;  and  the  like  regslstion  if 
in  force  for  every  kalendar  mondi  subsequent 

Should  the  sum  advanced  on  the  goods  in  pawn  «t« 
ceed  five  shillings,  it  is  enacted  that  a  descriptioD  of 
the  pledge  shall  be  entered  in  a  book  by  the  pswa- 
broker,  aud  a  note  or  ticket^  an  exAract  copy  or  dupli* 
Gate  of  tbe  aame,  be  deli  veied  gratis  to  the  in^pledger. 
If  the  sum  advanced  be  above  five  and  under  tea  syi- 
ittga,  die  panrnhndme  ia  entitled,  to  a  halfpenny  fiv 
Hm  duq^ate-,  if  aboiva  teB.aadiuttder  twenqF^^t^  ^ 
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BgpJwT.  ^ pennj;  aad  flir  a  oapjr  of  tte  entry  of  good»y«w0<* 
^^V^^  ed  for  ftfe  poandi  or  more»  fourpence  mmy  be  takeiit 
bttt  nothkig  higher.    FwrtkeTy  a»  accouiit  of  the 
amount  of  profits  ifaaU  be  written  on  this  duplicate 
when  the  goods  are  redeemed ;  and  pawnbrokers  are 
bound  always  to  produce  their  books  when  required. 
They  must  likewise  eahfbit  a  table  of  their  profits  in 
conspicuous  dianidtess  in  the  phice  where  they  carry 
en  their  buiiaess,  and  register  their  name  and  pro-* 
iMBion  orer  their  doorsi  under  a  penalty  of  ten 
pounds* 
Ime  when      By  the  seventeenth  section  of  the  statute,  it  is  de- 
Uwaed      elaved  liMit  all  goads  and  chattels  whieh  are  pawned 
'^d?''^  or  impledBed,  shall  be  deemed  to  be  forfeited^  and 
nmy  be  sdd  at  ^e  expiration  of  a  year,  firom  the 
date  of  pawning.    But  the  impledger  is,  to  a  certain 
degree,   protected  by  another  clause,    prohibiting 
pawnhrobers  firom  purchasing  goods  in  their  own 
custody.    If  any  sum  abofe  ten  shillings,  and  not 
exceeding  ten  pounds,  has  been  lent,  the  goods  shall 
be  sold  by  public  auction  after  expiration  of  the  year, 
under  strict  regulations  in  respect,  to  previous  adver- 
tisement, and  publication  of  catalogues,  specifying, 
in  addition  to  their  description,  the  month  in  which 
they  were  impledged,  as  also  the  name  and  place  of 
dboda  of  the  pawidwoker.    But  k  is  provided  that 
pictures,  prints,  books,  bronzes,  statues,  busts,  carv« 
ings  in  ivory  and  marble,  cameos,  intaglios,  musical, 
msahenatioal  and   philosophieai   iastrumcnts,   and 
cfaiaa,  shall  be  sold  only  at  four  linies  in  the  year; 
nsniely,  the  first  Monday  of  January,  April,  July, 
and  October,  anil^  on  the  following  day  if  the  num- 
ber ai  articles  render  it  necessary.    Thus  the  im- 
pledger may  redeem  his  goods  at  any  time  within  a 
year,  on  payoNmt  of  tiie  statutory  profits  on  the 
momv  lent,  but,  on  his  ihilure,  they  may  be  sold» 
Sliouki  he  give  notioe  tO'  the  pawnbroker  before  the 
year  closes,  of  his  nstentien  to  redeem,  the  sale  muse 
be  postponed  until  tlitee  months  subsequent  to  ita 
tevmination.     When  the   sale  has  actimllijr  taken 
pkioe,  the  pawnbrdcer  is  endthBd  to  appropriate  only 
so  much  oi  the  price  received  as  shall  cover  his  own 
advances,  the  statutory  profits  and  costs,  and  must 
pay  tile  residue  to  the  owner  on  demand,  within 
diree  years,  under  high  penalties  in  event  of  re« 
ftiBal. 
naehnenu     Pawnbrokers  are  prohibited  from  lending  nmney 
I  prevent  te  persons  below  twelve  years  of  age,  or  to  those 
^la^  "***  "^^  **'®   intoxicated ;  nor  may  they  receive  any 
goods  in  pawn  befbre  eight  in  the  morning,  or  after 
nine  at  night,  between  Michaelmias  and  Lady-Day ; 
nor  befbre  seven  in  the  morning  and  after  ten  at 
night,  during  the  remainder  of  uie  year ;  but  with 
some  exceptions  which  the  statutes  explain. 

A  great  many  enactments  are  comprised  in  the 
statute  d9th  and  40th  Geo.  lit.,  respecting  the  penal* 
ties  of  unkwftiUy  pafwning  goods  the  property  of 
another,  mKl  those  of  forgiffg  any  notes  or  memo* 
randoms  regarding  them  ;  likewise  as  to  the  appre* 
hension^and  punishment  of  persons  ofiering  goods  to 
pawn  whe  cannot  give  a  good  account  of  thenaelves; 
The  fiieility  with  which  loans  might  be  obtained 
firom  pawnbrokers  on  stblen  goods,  had  previoudy . 
rendered  it  an  object  of  anxiecy  with  the  Legisla- 
twe  to  detect  ofiteder^    Henoe  an  act  waa  paamd 
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in  the  99tb  of  Geo.  II.  eap.  80,  after  many  preeed-    Brsk^r. 
ii^  ones,  annexing  the  pain  of  transportation,  fcft  "^"V^ 
fourteen  years,  to  the  reset  of  stolen  goods:  and  by 
a  statute  of  the  preceding  year,  it  was  made  lawAil 
for  a  pawnbroker,  or  other  dealer,  his  servants  or 
agents,  to  whom  any  goods  should  be  offisred  to  be 
pawned,  exdianged,  or  sokl,  which  he  suroected  to 
be  stolen,  to  seise  and  detain  the  person  eflmng  tlie 
Mme,  for  the  purpose  of  being  examiiied  by  a  Jua« 
lioe,  who  was  empewered>  if  be  saw  any  rc^asen  to 
soppose  that  the  goods  had  been  unbwfully  obtalOh 
ed,  to  commit  the  peiwms  oftring  the  saMse  to  pri- 
son, for  a  period  not  eoMpeeding  six  days.    Nevei^ 
thelese  all  profaibilions  are  found  itieflbotual  in  prad* 
tiee ;  and'  8dthpug|»  pownbn)kers,  in  the  metropoifti^ 
are  entitled  to  can^  on  their  Urade  only  on  taking 
out  an  annual  licence  of  L-IO,  and  of  L,  5  if  in  any 
other  part  of  the  kiagddm,  nothing  is  liable  to  great- 
er abuses.    It  is  not  uncommon  for  sharpers  mid 
swindlers  to  obtain  such  Hcenoes,  and,  taking  advan*- 
tage  of  the  necessitotxi  or  unwary,  to  exercise  all 
possible  deceptions  on  them.    Sodi  persons  are  kiv 
variaUy  the  receivers  of  stolen  goods,  on  which  ad- 
vaaees  are  made  without  scruple,  firom  well-knon^ng 
that  no  one  will  ever  return  to  reclaim  them ;  an^ 
besides,  the  goods  may  safely  be  sold,  for  the  same 
reason,  before  the  statutory  period  expires.    With- 
out any  regard  to  reputation  oi  integrity,  it  has 
proved  so  easy  to  be  esfabliabed  a  pawnbrokeri  that^ 
it  Is  alleaed,  pcmons  confined  to  liie  bulks  on  the 
Thanms  have  even  been  alble  to  obtain  licences  w 
carry  on  a  trade  in  the  very  place  of  their  punishment.  ' 

However  luomdve  Uie  business  of  pawnbrokers  Evib  inse* 
may  be  to  those  who  follow  it,  doubts  are  entertained  pvsiMe 
whether  the  toleration  of  them  be  not  an  evil  to  the  ^"^  ^^^ 
public.     They  aro,  indeed^  temporarily  usefol,  to   ^ 
persons  in   the  aioot   neoessiteus   circumtftanees ; 
but  aa  it  is  impossible,  by  any  L^gislativie  iffter-^   ^ 
ferenoe^  to  bring  them  under  thae  conti<ol  whieft 
would  be  desirable, — as  their  intereats  are  always  at 
variance  with  the  interests  of  tiieir  employers^*-^and 
as  mankind,  under  the  pressure  of  necessity,  are  re- 
strained by  no  sacrifice  in  seeking  momentary  reli^ 
ultimate  oonsiderafions  are  too  oflen  overlooked. 
Hence  the  first  resort  for  aid  fVequently  leads  to  a  se» 
cond,  and  then  to  others  successively,  while  the  pro^ 
perty  originally  impledged  remains  unredeemed,  and 
all  the  rest  belonging  to  the  owner  gradually  diminish- 
es^ until  he  is  left  destitute.  It  is  the  poor  and  necemi- 
tons  only  who  afvail  themselves  of  raising  supplies  on 
their  goods,  to  ward  off  some  impending  evil,  and  it 
is  surprising  how  low  such  transacticms  are  carried. 
Nay,  the  statute  itself  illustrates  the  nature  of  this 
miserable  traffic  more  forcibly  than  could  be  done  in 
other  terms.    It  is  enacted,  that  if,  at  the  period 
of  redeeming  the  goods  impledged,  there  shall  be  a 
certain  sum  due  of  interest  and  profit,  of  which  the 
lowest  denomination  shall  be  a  farthing,  and  the  re- 
deemer "  shall  not  be  ablie  to  produce  and  pay  to  the 
Pawnbroker  a  current  farthing,  which  shall  be  to 
the  satisfaction  and  liking  of  such  person  or  persons 
aa  are  to  receive  the  same,  but  shall,  in  lieu  thereof, 
tender  to  such  person  or  persons  to  receive  the 
same,  one  halfoenny,  in  order  to  discharge  the  said 
remaiahi(g^  fluming  so  due,  as  aforesaid^  the  said 
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Broker    Pawnbroker  or  Pawnbrokers,  hi8»  her,  or  (heir  set- 

BroDsinfr.  '^*"^  ^^  "g®"^  ^  whom  suoh  tender  of  a  halfpenny 
-Bhall  be  made,  shall,  in  exchange  thereof,  deliver  un* 
to  such  person  or  persons  so  redeeming  goods  as 
aforesaid,  one  good  and  lawful  farthing  of  tlie  cur- 
rent coin  of  this  kingdom,  or,  in  default  thereof, 
shall  wholly  abate  the  said  remaining  farthing  from 
■the  total  sum  to  be  received"  from  the. redeemer. 
But  it  is  not  only  in  the  view  of  the  indigent  yield- 
ing to  the  pressure  of  necessity,  in  parting  with  their 
property  for  an  inconsiderable  value,  that  society 
sufiers  an  injury.  The  thoughtless  and  depraved 
here  find  ready  means  of  gratifying  their  propensi* 
ties,  by  the  assistance  of  the  pawnbroker's  uiop,  and 
thousands  part  with  tl)eir  apparel  and  furniture  for 
what  is,  the  next  moment,  wasted  in  intoxication. 
Besides,  the  facility  of  obtaining  the  reception  of 
stolen  goods,  is  attended  with  the  most  pernicious 
consequences,  and  the  most  powerful  encouragement 
to  thefl.  Notwithstanding  the  law  anxiously  endea- 
Tours  to  secure  property  to  its  owners,  by  imposing 
.penalties  on  those  who  offer  it  in  pawn,  and  in  ordain- 
ing it  to  be  restored  by  the  pawnbroker,  cases  in- 
numerable may  be  figured,  where  the  pawnbroker 
cannot  discriminate  what  is  the  genuine  property  of 
any  individual  in  particular,  and  where  it  is  not  only 
difficult,  but  may  prove  impossible,  to  bring  an  of- 
fender to  justice.  In  the  present  year  ( L817),  an  asso- 
ciation, more  immediately  resulting  from  the  pressure 
of  the  times,  has  been  formed  in  Edinbur^,  for  the 
purpose  o£  aiding  those  with  advice  and  information 
who  have  dealings  with  pawnbrokers.  Its  special  ob- 
ject, we  believe,  is,  to  warn  the  ignorant  of.  the  laws 
under  which  their  properly  is  protected. 

The  banks  called  Savingi  Banks  may  (irobably  prove 
a  beneficial  substitute  for  resort  to  the  pawnbroker. 
Sums  amounting  to  a  shilling  and  upwards  are  receiv* 
ed,  and  bear  interest  at  4  per  cent»  when  accumulated 
.to  twelve  shillings;  thus  enabling  the  labourer,  or 
mechanic,  or  artisan,  to  preserve  the  remnant  of 
his  weekly  wages,  and  convert  it  to  advantage. 
Loans,  not  exceeding  L.  5,  are  made,  free  of  inte- 
rest, to  the  necessitous  under  temporary  pressure, 
.whereby  their  little  property  may  remain  entire. 
Banks  of  this  description  are,  at  the  present  mo- 
ment, rapidly  disseminating  throughout  the  different 
parishes  and  towns  of  Scotland,  and  their  outset  has 
been  attended  with  one  decided  benefit,  in  diminish- 
ing the  resort  to  alehouses,  where  the  earnings  of  la- 
bour, too  small  to  form  an  object  for  preservation, 
quickly  disappeared.  In  some  towns  of  Italy  we  have 
understood  there  are  charitable  institutions  <^a  mixed 
nature  between  pawnbroking  and  banking.  There, 
an  advance  seems  to  be  made  on  goods  impledged- 
at  a  certain  rate  of  interest  by  some,  and  by  others 
money  is  received  and  returned,  with  7  per  cenLf  at 
the  termination  of  a  year.  The  transactions  of  these 
institutions,  however,  are  not  completely  explained, 
either  as  to  the  security  given  or  the  advantage  de- 
rived, (s.) 

BRONZING.  A  combination  of  metals  which 
has  received  the  name  of  bronze  was  employed  by 
the  ancients  in  the  fabrication  of  different  utensils, 
and  in  casting  busts,  statues,  and  other  subjects, 
either  larj^er  or  smaller  than  life.    The  Egyptians, 
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Greeks,  and  Romans,  naticBs  which  sttbaitted  long  ^ma^ 
and  were  familiar  with  the  most  refined  state  of  the^^ 
arts,  used  this  compound  metal  in  the  grester  part 
of   the  decorations  of  those  magnificent  temples 
and  palaces,  whose  ruins  only  have  remained  to 
later  eras.     But  amidst  the  general  wreck  there  are 
still  some  fragments  preserved,  which  indicate  the 
perfection  which  was  attained  in  the  employment  of 
bronze.     The  wealth  of  some  ancient  cities  was  esti- 
mated by  tlie  number  of  tlieir  brazen  statues;  and 
Delphos,  Athens,  and  Rhodes,  are  reported  to  bare 
each  possessed  three  thousand.     Some  distinguished 
Romans  adorned  the  public  edifices  of  their  city  in  this 
manner ;  and  so  strong  a  propensity  was  excited  for 
multiplying  such  works,  that  an  observation  became 
current,  that,  '*  in  Rome,  the  people  of  brass  were  not 
less  numerous  tlian  the  Roman  people.''    It  has  been 
remarked,  that  the  works  which  we  now  execute  in 
iron  or  steel  were  little  known  to  the  ancients ;  that 
their  arms  and  armour  were  usually  of  brass,  or  the 
compound  now  alluded  to ;  and  a  set  of  surgeons'  in- 
struments consisting  entirely  of  bronze  was  found 
not  long  a^o  at  Pompeii. 

Bronze  is  extremely  hard,  sonorous,  more  brittle 
than  brass,  and  more  fusible  than  copper,  from 
which,  and  its  not  being  liable  to  tarnish,  it  is  pecu* 
liarly  adaptedfor  casts  of  statues.  Various  nations  have 
compounded  the  metals  employed  in  di&rent  pro- 
portions. The  Egyptians  are  said  to  have  taken 
two-thirds  brass  and  one-third  copper.  According 
to  PUny,  the  bronze  of  the  Grecians  was  formed  in 
tlie  same  way,  with  the  addition  of  one-tenth  part 
of  lead  and  a  twentieth  of  silver  ;  whicli  proportions 
were  adopted  by  the  Romans.  In  modem  timeSi 
bronze  is  generally  composed  of  two-thirds  of  cop- 
per and  one-third. of  brass,  and  sometimes  small 
quantities  of  lead  and  zinc  have  been  added,  These 
latter  render  the  cast  more  conapact  and  brilliant; 
Bad  the  combination  of  different  substances  occssions 
the  readier  fusibility  of  the  whole  than  when  sepa- 
rate. The  ancient  bronzes,  however,  present  a  dif* 
ference  in  appearance  and  composition  from  those 
executed  by  tne  modems,  and  the  fact  is  ascertained 
in  respect  to  the  metallic  proportions  bv  skilful  che- 
mists on  analysis.  An  illustration  of  this  fact  is 
sometimes  given  in  the  four  celebrated  horses  of 
bronze,  supposed  to  be  the  work  of  Lysippus,  a  Greek 
artist;  which  were  brought  from  Venice,  by  command 
of  Bonaparte,  to  the  Thuilleries  at  Paris. 

The  casting  of  bronze  statues  is  a  nice  and  diffi- 
cult art,  requiring  long  experience  and  the  judicious 
management  of  a  great  apparatus.  An  exact  model 
must  be  made  of  the  subject  to  be  cast,  and  nicely 
coated  over  with  wax  not  less  than  gn  inch  thick, 
on  which  the  ai^ist  worics  the  impression  meant  to 
be  taken.  A  mould  is  then  formed,  consisting  of 
several  hollow  pieces-  of  wood  or  other  resisting  sub- 
stance, filled  with  a  mixture  of  clay  and  sand,  which 
is  appUed  to  the  model,  in  order  that  its  outline  may 
be  received.  The  mould  being  united  together,  is 
perforated  by  a  number  of  channels,  and  the  melted 
metal  being  discharged  from  a  furnace  by  means  of 
these  into  the  interior,  thus  produces  the  cast.  When 
cold,  the  external  covering  is  taken  ofl^  and  the  sub- 
jects appear  ite  if  covered  with  spines,  which  are  the 

10 


B    R    O 

'Browmig*  chftnneb  filled  with  metal ;  they  are  removed  by  sawi, 
""^^  files,  and  chisels,  and  any  imperfections  on  the  sur- 
face being  corrected,  the  whole  is  completed.     But 
this  in  detail  is  a  tedious,  laborious,  and  expensive 
process;  and  the  difficulty  of  producing  beautiful 
works  in  bronze,  conspires  to  give  them  a  high  value 
In  the  estimation  of  the  lovers  of  the  arts.      In  ge« 
oeral,  the  natural  colour  of  the  composition  remains 
unaltered,  and  with  the  lapse  of  time,  tends  to  black, 
or   particular  shades    of  green;  but  some   artists 
render  it  black  artificially,  or  give  it  a  green  colour 
from  the  first.     It  is  the  delicacy  of  the  workman- 
ship, however,  that  constitutes  the  value  of  bronzes, 
not  the  colour,  because  it  is  the  former  alone  which 
constitutes  the  difficulty,  and  calls  for  the  skill  of  the 
artist.     Colossal  figures  are  sometimes  obtained  in 
bronze ;  but  more  usually,  when  of  very  large  dimen- 
sions, they  are  formed  by  the  union  of  several  pieces, 
and  are  ho]lo:w  within ;  as  is  also  the  case  with  some 
of  those  of  smaller  size.     Considerable  premiums 
have  been  oflRered  by  the  Society  for  the  Encourage- 
metit  of  Arts,  for  promoting  the  execution  of  bronze 
figures  in  England,  but  few  have  been  claimed. 
Nevertheless,  British  artists  have  produced  several 
very  creditable  works,  if  we  take  the  low  condition 
of  scul|)ture  in  view  ;  but  either  from  want  of  skill 
or  practice,  neither  the  bronzes  of  this  Island  nor  of 
the  Continent  rival  the  masterpieces  of  antiquity. 
Perhaps  it  is  only  the  best  specimens  which  are  pre- 
served, and  many  of  inferior  note  have  been  allowed 
to  decay,  or  cease  to  attract  attention ;  and  in  this 
way  we  may  partly  account  for  our  own  inferiority. 
The  substances  on  which  bronzing  is  employed 
are  either  metals,  wood,  ivoiy,  clay,  or  plaster ;  but 
more  general  preference  is  given  to  wood  or  plaster. 
The  colours  are  of  various  shades  and  intensity ;  their 
composition  and  application  being  in  a  great  mea- 
sure arbitrary,  according  to  the  will  of  the  artist. 
This  art  is  nothing  but  a  species  of  painting,  far  firom 
the  most  delicate  kind ;  and,  when  applied  to  plaster 
figures,  may  be  done  either  with  or  without  cement, 
the  latter  rendering  it  more  durable.    One  principal 
ingredient  in  bronzing  is  gold-powder,  for  the  prepa- 
ration of  which  the  following  receipt  is  given.     A 
quantity  of  leaf-gold  is  ground  with  virgin  honey  on 
a  stone,  until  the  texture  of  the  leaves  be  complete- 
ly broken,  and  their  parts  divided  to  the  most  mi- 
nute degree.     The  mixture  of  gold  and  honey  is 
then  removed  from  the  stone,  and  put  into  a  basin 
of  water,  whereby  the  honey  may  be  melted,  and 
the  gold  freed  from  it ;  and  the  basin  is  allowed  to 
stand  at  rest  until  the  gold  subsides.     When  it  does 
so,  the  water  is  poured  ofT,  and  fresh  quantities  are 
added,  until  the  honey  be  entirely  washed  away; 
after  which,  the  gold  is  put  in  paper,  and  dried  for 
use.     This  is  the  true  gold>powder ;  besides  which, 
there  is  another,  called  German  gold,  in  common 
and  also  a  third,  called  aurum  mosaieum  or 
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musicum,  greatly  employed  in  bronzing,  and  is  thus 
prepared.  A  pound  of  tin,  seven  ounces  of  flour  of 
sulphur,  half  a  pound  of  purified  quicksilver,  and  the 
same  quantity  of  sal  ammoniac,  are  taken  as  the  ne- 
cessary ingredients.  The  tin  being  melted  in  a  cru- 
cible, the  quicksilver  is  added  to  it ;  and,  when  this 


mixture  is  cold,  it  is  reduced  to  powder,  and  ground  Bronitng. 
with  the  sal  ammoniac  and  sulphur  until  the  whole  ^  ~  ^ 
be  thoroughly  mixed.  They  arc  then  to  be  cal- 
cined in  a  mattrass,  and  the  sublimation  of  the  other 
ingredients  leaves  the  tin  converted  into  the  duriim 
mosaieum,  which  is  found  at  the  bottom  of  the  glass 
like  a  mass  of  bright  flaky  gold-powder.  Should  any 
black  or  discoloured  particles  appear,  they  must  be 
removed.  The  sal  ammoniac  used  here  must  be 
veiy  white  and  clean,  and  the  mercury  quite  pure, 
and  unadulterated  with  lead.  These  colours  arc 
commonly  employed  in  bronzing ;  but  when  a  shade 
more  of  a  red,  resembling  copper,  is  required,  it  can 
easily  be  obtained  by  grinding  a  very  small  quantity 
of  red  lead  along  with  them.  Copper  powder  may 
be  procured  by  dissolving  filings  or  slips  of  that  me- 
tal with  nitrous  acid  in  a  receiver.  When  the  acid 
is  saturated,  the  slips  are  to  be  removed ;  or,  if  filings 
be  employed,  the  solution  is  to  be  poured  off  from 
what  remains  undissolved.  Small  iron  bars  are  then 
put  in,  which  will  precipitate  the  copper  from  the 
saturated  acid,  in  a  powder  of  the  peculiar  appear- 
ance and  colour  of  copper;  and  the  liquid  being 
poured  from  the  powder,  this  is  to  be  washed  clean  oif 
the  crystals  by  repeated  levigations.  *  In  addition  to 
these  compounds,  we  may  name  gold  size,  which  is 
of  particular  use  in  bronzing,  and  several  other 
branches  of  the  arts.  This  is  prepared  from  a  pound 
of  linseed-oil,  with  four  ounces  of  gum  animi.  The 
latter  'is  gradually  supplied  in  powder  to  the  oil, 
while  boiling,  and  it  u  necessaiy  that  it  should  be 
stirred  with  every  successive  dose,  until  the  whole 
be  dissolved  and  incorporated  wjth  the  oil.  Tlie 
mixture  is  still  allowed  to  continue  boiling,  until  a 
small  quantity,  when  taken  out,  appears  of  a  thicker 
consistence  than  tar,  and  the  whole  being  then  strain- 
ed through  a  coarse  cloth,  is  put  aside.  When  used, 
it  must  be  ground  with  as  much  vermillion  as  will 
render  it  opaque,  and,  at  the  same  time,  diluted 
with  such  a  quantity  of  oil  of  turpentine  as  will 
bring  it  to  a  proper  consistence  for  working  freely 
with  the  pencil. 

In  regard  to  the  operation  of  bronzing  itself,  if  a ' 
cement  is  to  be  used,  the  powders  now  described 
may  be  mixed  with  strong  gum  water  or  isinglass, 
and  laid  on  the  subject  with  a  brush  or  pencil ;  in 
doing  which,  some  artists  recommend  beginning  at 
the  bottom,  and  proceeding  upwards.  By  a  diflerent 
process,  gold  size,  prepared  with  a  due  proportion  of 
turpentine,  may  be  taken,  and  the  subject  covered 
vrith  it ;  then  being  allowed  to  dry  very  nearly,  but 
still  preserving  a  certain  clamminess,  a  piece  of  soft 
leather  wrapji^  round  the  finger  is  dipped  in  the 
powder,  and  rubbed  over  the  work;  or,  what  is 
judged  preferable,  it  may  be  spread  with  a  soft 
oamel-hur  pencil.  The  whole,  now  covered,  must 
be  left  to  dry,  and  the  loose  powder  then  cleared 
away  by  a  hair  pencil  also.  Here  the  principal 
nicety  consists  in  ascertaining  the  proper  period  of 
dryness  for  applying  the  powder,  as  much  of  the 
effS^ct  depends  on  it.  But  this  method  of  bronzing  is 
esteemed  better,  because  the  gold  size  binds  the 
powders  to  the  ^und,  without  any  hazard  of  their 
scaling  or  rubbing  off,  which  sometimes  happens 
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UmMong  ^b^o  mjsuk  or  kinglaM  are  emplojiti.  Thfe  preciBe 
BroLet.  ^^^  or  broapung  i«  regulaited  by  taste ;  aiid>  ind^y 
a  yery  perceptible  cnfference  appears  both  in  an- 
cient apd  modem  statues,  resulting  either  from  age 
or  the  metallic  proportions. 

Bronzing  on  wood  may  be  effected  by  a  parti- 
cular process,  somewhat  varying  from  the  general 
rules.  Prussian  blue,  patent  yellow,  raw  umber, 
lamp-black,  and  pipe-clay,  are  ground  separately* 
with  water,  on  a 'stone,  and  as  much  of  them  as 
will  make  a  good  cdour  put  into  a  small  vessel 
three-fourths  &11  of  size,  not  quite  so  strong  as 
what  is  called  Clean  Size  in  gilding.  This  mix* 
ture  is  found  to  succeed  best  on  using  about  half 
as  much  more  pipe-clay  as  of  the  rest;  but  this 
depends  on  taste  and  fancy  in  preferring  a  peculiar 
tint.  The  wood  being  previously  cleaned  and  smooth* 
ed,  and  coated  with  a  mixture  of  clean  size  and 
lamp-black,  receives  a  new  coating  with  the  preced* 
ing  ingredients,  twice  successively,  having  allowed 
the  6nit  to  dry  ;  afterwards  the  bronze*powder  is  to 
be  laid  on  with  a  pencil,  and  the  whole  burnished  or 
cleaned  anew,  observing  to  rqpair  the  parts  which  may 
be  injured  by  this  operation.  Next,  the  work  must 
be  coated  over  with  a  thin  lather  of  Caatile  soap, 
which  will  take  off  the  glare  of  the  burnishing,  and 
afterwards  carefully  rubbed  with  a  woollen  doth. 
The  gangrenous  appearance  of  the  cavities  is  eflfect- 
sid  by  slightly  welting  them  with  a  camel-hair  pencil 
dipped  in  the  lather,  and  then  Mprinkling  them  with 
a  little  dust  of  verditer  gum.  'Hie  superfluous  pow- 
der nuiy  be  rubbed  off  when  dry. 

In  bronzing  iron,  the  subject  should  he  heated  to 
a  greater  degree  than  the  hand  can  bear,  and  Ger- 
man gold,  mixed  with  a  small  quantity  of  spirit  of 
wtne  varaJah,  sfffead  over  it  with  a  pencil.  Should 
the  iron  he  already  polished,  it  is  necessary  to  heat 
it  weU  and  moialen  it  with  a  linen  raff  wet  in  vinegar^ 
on  purpose  to  ohseure  the  glare,  uiat  the  bronze 
povdeff  nuiy  be  suficiently  incorporated  with  the 
surface,  lliere  are  other  methods  of  accomplishing 
the  same  object,  as  by  employing  some  cHilourea 
mordant,,  when  the  iron  is  not  to  be  exposed  to  heat, 
and  spreading  the  bronze  over  the  mordant,  when 
half  dry,  with  a  penciL 

Bronae  is  injured  by  humidity ;  and  it  is  said  not 
to  preserve  its  proper  quality  beyond  ten  years ;  but 
it  may  be  renewtfd«  in  which  case  ihe  subject  must 
he  complelely  cleaned. 

There  is  an  analogous  method  of  silvering  casts  of 
plaster  of  Paris,  and  other  substances*  which  is  alao 
called  Bronzing,  and  conducted  after  the  manner 
above  deBcrihed,  but  it  is  not  in  general  repute. 

Coflgectuses  have  been  entertained,  that  artists 
originidly  lesoried  to  bronzing  solely  for  ^  purpose 
of  correcting  the  glare  of  colours ;  but  this  is  es» 
ceedingly  improbaUe,  and  it  is  cerlatnly  unneeessak 
ry  to  seek  ilirtlier  than  the  induceoMot  of  easily 
imitasing  metallic  figuiees  esteemed  by  the  curious. 
Hus  art  has,  of  late  years,  come  into  veiy  geneaal 
use»  and  has  receiflred  many  improvenients.       (s.) 

BROSSEfiL  (CsABLBs  Ds),  fiiit  President  ef  the 
BatliamenS  of  Busgundy,  was  bom  at  Dijon>  oa 
the  17th  of  Fdisnary  1709.    He  ssodied  kw^  with 
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a  view  to  the  ipa^straoy,  but  widiont  a^lsedog  ntm% 
literature  and  the  sciences,  to  which  be  diicorer- 
ed  an  early  and  decided  attadinient.    His  study 
of  the  Roman  history  excited  in  him  a  strong  de. 
sire  to  visit  Italy,  which  he  accordingly  trsvcrsed 
in  1739,  in  company  with  his  friend  M.  De  Sainte. 
Palaye.    On  his  return  to  France,  he  published 
bis  LeUres  sur  f^at  Actud  de  la  ViUe  Souterraine 
d'Heradaneum^  Dijon,  1750,   8vo,.-^tfae  first  work 
which  had.  appeared  upon  that  interesting  subjtct, 
A  Collection  of  Lietters,  written  during  his  itilian 
tour,  entitled  Lettr^s  HiUorique  H  Critime^  in  S  vols. 
8vo,  was  published  at  Paris  after  his  death  without  the 
consent  of  his  family.   In  1 760  he  published  a  diner- 
tation  Sur  le  Cultf  des  Dieux  FettcheSt  ISnio,  which 
was  afterwards  inserted  in  the  EncydopSdie  Metluh 
diqve.     At  t^e  solicitation  of  h'w  friend  Buffon,  De 
Brosses  undertook  his  HiOoire  d^  Na^aimi  aux 
Terrei  Ausf rales  ;  which  was  published  in  17^6,  S 
vols.  4to,  with  maps,  by  Robert  de  Vaugondy.   It 
was  in  this  work  that  De  Brosses  first  laid  down  the 
geograpiiical  divisions  of  Australasia  ahd  Polyneais, 
whidi  were  afterwards  adopted  by  Pinkerton,  and 
succeeding    geographers.    In    1765    appeared  his 
Traits  de  la  formaium  Mechaniqae  des  Langutss 
a  work  distioguished  by  much  research,  snd  con- 
taining many  ingenious  hypotheses;  but,  at  the  tome 
time,  marked  by  that  love  of  theory  which  is  so  apt 
to  imbue  the  cultivators  of  etymological  science. 

Do  Brosses  had  been  occupied,  during  a  great 
part  of  his  life,  in  making  a  translation  of  Sailiut) 
and  in  attempting  to  supply  the  chasms  in  that  cele- 
brated  historian.  At  length,  in  1777»  he  published 
rJHistoirS  du  7e  SQcle  de  la  Republique  Rmainet  S 
vols  4lOk««-^  work  which  would  probably  have  met 
with  great  success,  had  the  style  corresponded  with 
the  interest  of  the  subject,  and  with  the  authors 
historical  sagacity,  and  depth  of  research.  To  the 
history  is  prefixed  a  learned  life  ot  Sallust,  which 
wiis  renrinted  at  the  coowaenceoient  of  the  tnuisia- 
tion  or  that  historian  by  De  Lansalle*  After  the 
death  of  De  Brosses,  a  Supplement  was  added  to  this 
work,  from  his  MSS.  containing  the  various  read- 
ings, ftagments,  and  an  Index  of  the  authors  (ron 
Whom  they  are  taken.  This  Supplement,  which 
should  be  placed  at  the  end  of  the  third  volume,  is 
wanting  in  some  copies. 

These  literary  occupations  did  not  prevent  De 
Brosses  from  discharging  with  ability  his  official  du* 
ties,  nor  firom  carrying  on  a  constant  and  estensive 
correspondence  with  the  most  distinguished  literary 
characters  of  his  time.  During  theleisttre  aferdei 
him  by  the  suspeasaoa  of  the  Parliaments,  in  the 
year  1771i  he  applied  hioaself  with  greater  vigour  to 
literature.  In  17^.  be  succeeded  the  Manpiisde 
Caumont  in  the  Acadende  de  Bdlee  LetWes ;  but 
was  never  admitted  a  meBd)er  of  the  French  Acsde- 
n^y,  in  consequence,  it  is  said,  of  the  opposition  of 
Voltaire,  who  entertained  a  disUke  to  him. 

De  Brosses  died  on  the  Tlh  of  May  1777-  He 
was  a  man  no  less  distinguished  ibr  ease  and  vivaci- 
ty in  the  genecal  intereoufse  of  se^eiy,  than  for  the 
extent  and.  variety  of  bis  literary.attahsments.  Be- 
si^ss  the  works  we  faave^alisesdjr  maationedi  he  wrote 
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BreMM   tef<eni  menoirs  and  difieitatioiis  in  the  eollectioiii 
li        of  the  Academy  of  Inscriptioiis,  and  in  tho§e  of  the 
BroiiMoiiet.  j^^^^^jg^j  of  |>j|oq.     h^  jjgo  contributed  a  number 

of  articles  to  the  Dieiioimmre  Encydapedi^^  on 
the  aabjects  ef  Granmiar,  Etymoloffy,  Music,  Sec 
and  he  left  behind  him  several  M^.  wfaidi  were 
unfortunately  lost  during  the  Revolution.  See  the 
Bwgraphie  Unhertdle.  (h«) 

BRODSSONET  (Pibrbb  Marie  Avavsrm)y  a 
diettnguished  French  NaturaUst,  bom  at  Montpellier, 
February  28,  1761-     His  fiither  was  a  respectable 
schoolmaster  in  that  town,  who,  perceiving  the  aviditjr 
with  which  he  received  instruction  of  every  kind,  took 
pains  to  store  his  mind  with  knowledge  at  an  early 
age.     It  appears  from  his  writings  that  he  was  at 
first  educated  for  the  medical  profession.     The  opi- 
nion entertained  in  the  university  of  the  success  with 
which  he  pursued  his  studies,  was  proved  by  his  be- 
ing i^pointed  to  fill  a  Pirofessor's  chair  when  he  was 
only  eighteen  vears  of  age.    So  great,  indeed,  was 
die  reputation  he  had  acquired,  that  when  he  Offer- 
ed hifloself  as  candidate,  a  few  years  after,  for  a  seat 
in  the  Academy  of  Sciences,  he  was  elected  a  mem- 
ber by  an  unanimous  vote ;  a  circumstance  which  had 
hitherto  been  without  example  since  the  foundation 
of  that  learned  body^    Botany  seems  to  have  been 
the  science  to  which  he  was  at  first  chiefly  devoted ; 
and  he  laboured  with  much  zeal  to  establish  the 
sjnstem  of  Linnssus  in  France.    In  pursuit  of  this 
great  object,  and  with  a  view  of  extending  his  know- 
ledge of  the  science,  he  visited  Pkuis,  and  studied 
efery  museum  and  collection  from  which  he  could 
derive  instruction  in  the  different  branches  of  natu- 
ral history.    He  next  came  to  England,  where  he 
was  admitted,  in  1782,  an  Honorary  Member  of  the 
Royal  Society.    It  was  also  at  this  period  that  he 
published  his  work  ox^FisheSf  describing  the  most 
rare  species  of  this  class  of  animals,  under  the  title 
of  Ichihy^gia^   mtens   Piscium    Deicriptiones  et 
Iconei,  London.    On  his  return  to  Paris,  he  was  ap- 
pointed perpetual  Secretary  to  the  Society  of  Agri- 
culture, on  ofiice  which  the  Intendant  Berthier  de 
Sauvtgny  purposely  rengned,  that  it  might  be  filled 
by  BrouBsonet. 

A  life  thus  dedicated  to  the  pursuits  of  science, 
was  not  likely  to  be  chequered  by  any  remarkable 
vicissitude.  But  the'  Revolution,  which  soon  broke 
out  in  Fhmce,  and  for  a  long  time  unhinged  all  the 
ordinary  relations  of  society,  had  already  involved  in 
its  vortex,  not  only  the  ambitious  and  the  turbulent 
smrits  of  the  nation,  but  also  the  peaceful  votaries 
of  science.  In  1789,  he  was  nominated  a  Member 
of  the  Electoral  College  of  Paris,  an  office  which 
required  him  to  serve  as  Magistrate,  whenever  his 
colleagues  were  in  need  of  assistance  in  the  exercise 
of  their  functions.  On  the  first  day  when  he  was 
called  upon  this  duty,* as  be  was  proceeding  to  the 
Hotel  de  VlUe,  he  had  the  misfortune  to  see  his 
firiend  and  protector,  Berthier,  bariMrously  murder- 
ed by  the  populace.  Hb  own  life  was  ft'equently  ex- 
posed to  great  danger  durine  the  tumults  that  en- 
sued, and  when^he  had  the  oiarge  of  superintend* 
log  the  supply  of  provisions  for  the  capital.  In  1791, 
be  had  a  seat  in  tne  Legislative  Assembly;  but,  dis* 
gusted  with  politics,  he  quitted  Paris  the  year  foi« 
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lowing,  and  repaked  to  his  native  citj.    FeaeeutJon  Bi somm 
'  followed  him  in  his  retreat,  and  he  was  glad  to  eflEect  ^    H 
his  escape  to  Madrid,  after  encountering  many  dan-  ^"'^''^''* 
gers.    But  though  well  received  and  liberally  assist- 
ed  by  the  Literati  of  that  ct^,  the  malignity  of  the 
French  emjgraiits,  who  couUTnot  pardon  his  having 
held  any  office  under  the  Revolutionary  GovemmeDtt 
still  pursued  him,  and  drove,  him  frctm  Spain,  and 
afterwards  fit>m  Lisbon,  where  he  had  sought  ano- 
ther asylum.    He  at  last  went  out  as  physician  to  an 
embassy  which  the  United  States  sent  to  the  Empe- 
ror of  Morocco.    He  was  furnished  mth  the  means 
of  equipping  himself  by  the  generous  assistaooe  of 
Sir  Joseph  Banks,  who,  informed  of  his  distresseSj 
nobly  sent  him  a  credit  for  L.  1000.     After  m- 
siding  for  sOme  time  at  Morocco,  duriag  which  he  * 
lost  no  opportunity  of  pursuing  his  favourite  science, 
he  obtained  from  the  French  Directory  permisBicu 
to  return  to  -France ;  and  he  was  appointed  by  tbem 
Consul  at  the  Canaries,  in  which  capacity  he  resid- 
ed for  two  years  at  Teneriffi^.   On  his  return,  in  1 796, 
he  was  chosen  Member  of  the  Institute,  and  was  iw- 
instated  in  his  botanical  Professorship  at  MontpeUier, 
with  tlie  direction  of  th^  botanical  garden.     He  was 
afterwards  elected  a  Member  of  the  Legislative 
Body,  and  died  of  apoplexy,  Julv  S7>  1807.  France 
is  indebted  to  him  for  the  introcuiction  of  the  Atoi- 
no  sheep  and  Angola  goats. 

Besides  the  work  on  fishes^  already  noticed,  the 
following  are  his  principal  productions:  1.  Varim 
poiUioneM  circa  re^rgiwnem^  MontpeUier,  1788.  2. 
Eiud  tur  PHistoire  naturette  de  judques  especa  de 
Mcintij  dicriU  ^  hi  nuudhre  de  LimUe^  8vo.  1784, 
which  is  a  translation,  of  ^  Latin  Satire  on  the  monks, 
the  original  of  which  appeared  in  Germany  in  1788* 
8.  Amue  ruraie,  ou  Cakndrier  d  rusage  des  Cultiva' 
ieurSf  in  2  vols.  ISmo.  Paris,  1787-8.  4.  NaU9 
pour  servir  a  rkistoire  de  VEeole  de  idtdecine  de  Mont' 
pMier  pendai^  Van  VI.  8 vo.  Montpellier,  1 795.  He 
was  also  a  conductor,  conjointly  witli  Parmentier, 
Dubob,  andLefebure,  oiLafeuUkdu  CulUvateur^  in 
8  vols.  4to,  published  in  17S8,  and  the  following 
years.  (w.)  • 

BRUCKER    (Jamss),    Theologian,    Histonan, 
PhHologer,   and  Biographer,  was   bom  at  Auga- 
burgh  on  the  S2d  of  January  1696.   His  father,  wha 
was  a  respectable  bnrgher,   destined  him  for  the 
church,  and  hss  own  inclinations  according  with  his. 
father's  wishes,  he  was  sent,  at  the  usual  age,  to  pur- 
sue his  studies  in  the  University  of  Jena.    Here  he 
took  the  degree  of  Master  of  Arts  in  1718 ;  and  in 
the  following  year  he  published  his  lentamen  Intro* 
ductioms  in  Hiftoriajn  doctrine  de  Ideis^  in  Uo ;  a 
work  which,  baring  afterwards  amplified  and  com- 
pleted, he  republished  under  the  tide  of^  HitioHa 
Phdoaophiea  doctrinne  de  Ideis^  at  Augsburgh  in  1725.. 
He  returned  to  bis  native  city  in  1 720 ;  but  here  Ins 
merit  having  attracted  envy  rather  than  recompenoe, 
he  was  induced  to  accept  of  the  office  of  Parish  Mi. 
nister  of  Kaufbevem  in  171^4.    In  tike  same  year 
he  published  a  memoir,  De   Vtiu  e$  SeripHs  Ci. 
Eiingerif  Aogs.  8vo.     IUb  reputation  having  beea 
at  loigth  established  by  these  lewmed  works,  ia 
1781  he  was  elected  a  Member  of  the  Academy  o£ 
Sciences  of  Berlin,  and  soon  thereafter  he  was  m*^ 
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Brocker.  waited  to  Augflburgh  to  fill  the  honourable  situation  of 

^astor,  and  senior  Ministor  of  the  church  of  St  Ul- 

ric.     He  published,  in  the  same  year,  three  disser- 

'tadons  relating  to  the  history  of  philosophy,  under 

the  title   of  Otium    VindeUcum^  sive  Meletematum 

HistdricO'philosopkicorum  iriga^  Augsburgh,   1731» 

8vo.     Besides  several  sroaller  dissertations  on  BiO' 

'gfaphtj  and  LUerart/  History,  printed  at  different 

•  timesj  and  which  he  afterwards  collected  in  his  Mis- 
.'CeUanea,  he  published  at  Uim,  in  1737»  Neue  Zu- 

•  Maetze  verschiedner  Vermehrungen,  &c.  zu  den  hurtzen 
Fragen  ausder  Philasophischen  historie,  7  vols.  12mo« 
This  work,  being  a  history  of  philosophy  in  question 

.  and  answer,  contains  many  details,  especially  in  the 

-department  of  literary  history,  which  he  has  chosen 

Ao  omit  in  his  greater  work  on  the  same  subject. 

*Jle  was  forced,  by  the  booksellers,  in  opposition  to 

his  own  opinion,  to  adopt  the  erotematic  method, 

which  at  that  time  had  been  rendered  popular  by 

th^  writings  of  Hubner  and  Rambach. 

In  1741,  at  Leipsic,  appeared  the  first  volume  of 
his  great  work,  Historiu  Critica  Philosophitp,  amvCn- 
di  incunabulis  ad  nostram  usque  cetatum  aeducta.  Four 

•  other  ponderous  quartos,  completing  the  first  edition 
of  this  elaborate  history,  .followed  in  174'4>.  Such 
^as  the  success  of  this  {lublication,  that  the  first  im- 

Sression,  consisting  of  four  thousand  copies,  was  ex- 
austed  in  twenty-three  years,  when  a  new  and  moce 
^perfect  edition,  the.  consammation  of  the  labours  of 
«half  a  century  devoted  to  the  history  of  philosophy, 
.  was  in  1767  given  to  the  world  in  six  volumes  quarto. 
The  sixth  volume,  consisting  entirely  of  supplement 
.  and  corrections,  is  applicable  to  the  first  as  well  as 
.  to  the  second  edition.  Of  the  merits  of  this  work, 
.  we  shall  speak  in  the  sequel. 

His  attention,  however,  was  not  wholly  occupied 
by  this  stupendous  undertaking :  the  following  books 
would  of  themselves  have  been  sufficient  to  exhaust  the 
industry  of  any  ordinary  author.  Pinacotheca  Scrips 
torum  nostra  ateUe  Uteris  illustrium,  &c>  Augsburgh, 
1741*55|  folio,  in  five  decads.  Ehren  Tempel  der 
Deutschen  Gelehr  samkeit  in  xoelschen  die  Bildnisse 
gelehrter  Maenner  unter  den  Deutschen  aus  dem 
.  JC  F.  X  VL  and  X  VIL  Jahrhundert  aufgestellet,  und 
ihre  Geschichte,  &c  outxnorfen  sind,  Augsburgh, 
1747.49,  4to,  five  decads:  Jnstituiiones  Historia 
Philosophic^,  Leipsic,  1747>  Svo,  a  second  edition, 
ibid.  1756;  and  a  third  has  been  published  since 
-Brucker's  death,  with  a  continuation  by  Professor 
Bom  of  Leipsic,  in  1790:  MisctUanea  Historia 
PhUosophica  LiteraricB  critica  olim  sparsim  edUa 
nunc  uno  Jasce  coUecta,  Augsburgh,  1748,  8vo : 
Erste  An/angsgrunde  der  Philasophischen  Ges- 
■ehichte,  als  ein  Auszug  seiner  grossem  Werke* 
Timeyte  Ausgabe,  Ulm.  1751,  8vo.  He  likewise 
auperintended  and  corrected  an  edition  of  Luther's 
translation  x>f  the  Old  and  Nero  Testament,  with  a 
Commentary  extracted  from  the  writings  of  the  Eng- 
lish Theologians,  Leipsic,  1758-70,  folio,  six  parts. 
•His  death  ensued  before  this  work  was  finished, 
which  has  since  been  accomplished  by  Teller.  He 
died  at  Augsburgh  in  1770 ;  and  he  may  be  added 
to  the  catalogue  of  Huetius,  to  prove  that  literary 
Jabour  is  not  incompatible  with  sound  health  and 
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longevity.  S^e  Saxii  Onomasticonv-^BiograjAie  Uni*  Bmier 
verselle. — Gesner's  Isagoge*  ^^^^/x^ 

It  is  only  by  his  writings  on  the  history  of  Philo- 
sophy that  Brucker  is  now  known  in  the  literature  of 
Europe.  In  this  study,  his  great  work  forms  an  import* 
ant  asra,  and  even  at  the  present  day  it  is  the  most 
extensive  and  elaborate  upon  the  subject.  It  is, 
however,  a  work  of  which  the  defects  are  great,  and 
its  errors  have  been  important  in  their  consequences, 
in  proportion  to  the  authority  it  has  acquired.  We 
shall,  therefore,  ha^rd  a  few  general  observations  on 
the  defects  which  chiefly  detract  from  the  perfec- 
tion  and  utility  of  the  Critical  History  of  Philo- 
sophy. 

If  Brucker  had  carried  into  this  study  a  penetra* 
tion  equal  to  his  diligence ;  and  had  his  general  com* 
prehension  of  the  scope  and  nature  of  the  subject 
been  correspondent  to  tlie  elaborate  minuteness  of 
his  details :  be  would  have  left  us  a  work  which 
might  have  had  some  pretensions  to  be  considered 
-as  a  rational  history,  of  human  opinion.  He  lived, 
however,  at  a  period  when  these  different  qualities 
were  only  beginning  to  be  conjoined ;  and  when  as 
y«t  the  history  of  Philosophy  had  been  written 
merely  as  a  chronicle  of  the  .passing  theories  of  in« 
.dividuals  and  sects.  To  give  to  the  science  of  his- 
tory a  regular  and  connected  form,  and  to  arrange 
the  narrative  of  successive  events,  and  still  more  of 
successive  opinions,  according  to  the  relation  they 
bear  to  principles  of  establish^  influence,  was  an  at* 
tempt  of  which  few  in  that  age  had  any  conception, 
and  of  which  Brucker  certainly  had  none.  In  civil 
•history,  it  was  then  believed,  that  the  historian  had 
•fulfilled  all  the  duties  of  his  office,  if  he  strung  to- 
gether the  events  which  were  known,  or  believed  to 
-have  occurred,  in  good  language,  and  garnished  them 
occasionally  by  a  few  general  reflections  on  the  ab- 
solute motives  of  human  acUon.  A  very  different 
notion  is  now  held  of  the  functions  of  the  historian. 
He  who  at  present  attempts  to  write  the  history  of 
any  country,  must  reflect  before  he  begin,  what 
were  the  chief  occurrences  in  that  history,  and  what 
were  the  revolutions  which  the  manners  and  consti- 
tution of  that  particular  nation  have  undergone.  He 
must  bear  with  him,  from  the  commencement  to  the 
conclusion  of  his  labours,  a  constant  impression  that 
every  occurrence  should  be  more  or  less  considered, 
not  only  as  it  took  place,  and  as  it  bore  an  influence 
on  contemporary  affiiirs,  but  as  it  may  remoteljhave 
contributed  to  the  events,  and  the  opinions,  and  the 
character  of  succeeding  times.  But  if  this  be  true 
in  regard  to  the  histories  of  particular  nations,  it  is 
evident,  that'  by  how  much  the  traces  of  opinions  are 
more  light  and  evanescent*  than  those  of  events,— by 
how  much  the  speculations  of  philosophers,  whose 
writings  have  either  perished  or  come  down  to  us 
mutilated  and  obscure^  are  more  difficult  to  be  appre- 
ciated in  their  causes,  and  connections,  and  conse* 
quences,  than  the  actions  of  warriors  and  statesmen ; 
by  so  much  the  more  is  it  necessary  in  {^iiosophi- 
cal  than  in  civil  history,  to  combine  reasoning  with 
erudition,  and  to  substitute  the  researches  of  the 
philosopher  for  the  details  of  the  chronicler.  History 
and  philosophy  are  two  difierent  things ;  and  be  viw 
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Snicker,  would  write  the  history  of  philosophy  must  excel  in 
both.  Bacon  had  long  ago  required  this  union,  and  ' 
had  pointed  out  the  manner  in  which  the  historian 
of  literature  should  endeavour  to  establish  those 
principles  of  connection,  which  constitute  the  soul 
and  charm  of  such  a  history ;  how  by  detecting  the 
union  of  effects  and  causes,  he  might  be  enabled  to 
determine  the  circumstances  favourable  or  adverse 
to  the  sciences ;  and  how,  in  short,  by  a  species  of 
enchantment,  he  might  evoke  the  literary  genius  of 
each  different  age.  The  fulfilment  of  this  plan  was, 
however,  far  beyond  the  capacity  of  Brucker ;  and 
was  an  undertaking  of  which  he  had  even  no  con- 
ception. Better  qualified  by  nature  and  education 
ibr  amassing  than  arranging  materials,  he  devoted 
his  principal  attention  to  a  confused  compilation  of 
facts,  leaving  to  others  their  application,  the  dis- 
covery of  their  mutual  connections,  and  the  forma- 
tion of  the  scattered  fragments  into  a  whc^e. 

The  merit  of  his  great  work  consists  entirely  in 
the  ample  collection  of  materials.  The*  reader  who 
would  extract  any  rational  view  of  the  progress  of 
opinion,  must  peruse  it  with  a  perpetual  comiiienta- 
ry  of  his  own  thoughts.  He  will  find  no  assistance 
from  his  author,  in  forming  any  general  views,  or  in 
tracing  the  mutual  dependencies  of  the  different 
parts  of  the  subject.  Brucker  has  discovered  the 
fountains  of  history ;  but  he  has  made  us  drink  of 
them  without  purifying  the  draught.  Even  in  this 
respect,  his  merit  has  been  greatly  overrated.  Vast 
as  IB  the  body  of  materials  which  he  has  collect- 
ed, we  are  always  missing  those  very  things  which 
we  might  reasonably  have  expected  would  have 
been  the  first  objects  of  a  rational  inquirer,  and  we 
are  continually  disappointed  of  the  information  we 
are  most  aiixious  to  acquire.  The  idle  and  slavish' 
attention  which  he  has  bestowed  on-  previous  com-^ 
pilerS)  has  frequently  diverted  him  from  the  study  of 
the  originaf  authors  themselves.  Quoting  the  pas- 
sages of  the  ancients  from  others,  or  trusting,  per- 
haps, to  the  reference  of  an  index,  he  has  frequently 
overlooked  those  very  testimonies  which  could  have 
given  us  the  most  authentic  knowledge  of  the 
opinions  or  characters  of  ages  and  individuals.  He 
has  often  presented  the  authorities  he  has  adduced, 
mutilated  or  misapplied ;  and  this  either  from  not 
having  sufficiently  studied  these  passages  in  their 
general  connectioa  with  the  system  they  illustrate,  or 
from  -having  been  unable  to  withdraw  them  from  the 
obscurity  in  which  they  were  involved.  He  has 
shown  no  critical  sagacity  in  distinguishing  the 
spurious  from  the  authentic,  or  in  balancing  the 
comparative  weight  of  his  authorities.  He  has  fre- 
quently transcribed,  where  he  ought  to  have  explain- 
ed, the  words  of  the  original  autiiors ;  and,  without 
taking  into  account  the  different  value  of  the  same 
term  in  different  nations  and  ages,  he  has  left  us  to 
apply  a  doubtful  or  erroneous  meaning  to  words 
which  might  have  been  easily  rendered  by  other  ex- 
pressions, and  to  suppose  a  distinction  in  the  sense, 
where  there  only  existed  a  difference  in  the  lan- 
guage. The  glaring  errors,  even,  which  occasionally 
occur  in  his  expositions  of  the  Grecian  philosophy, 
while  they  are  inconsistent  witli  any  critical  know- 
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ledge  of  the  tongue,  would  make  us  suspect  that  he  ^  Brucker. 
wa^  in  the  habit  of  relying  on  the  treacherous  aid  of ' 
translations.     In  short,  if  we  knew  nothing  more  of 
the  ancient  philosophers  than  what  we  acquire  from 
Brucker,  we  should  be  often  obliged  to  attribute  to 
them  opinions,  so  obscure  or  so  absurd,  that  we  must 
either  beNeve  ourselves  wrong  in  the  interpretation^ 
or  be  unable  to  comprehend  the  cause  of  all  the  ad-  * 
miration  and  reverence  they  have  received. 

He  has  discovered  little  skill  in  his  analyses  of 
the  different  Systems  of  Philosophy ;  and  tlie  con- 
fusion of  what  is  essential  and  principal  with  what 
is  accidental  and  subordinate,  clearly  evinces,  that 
these  abridgments  were  thrown  together  while  ac- 
quiring, in  detail,  a  knowledge  expressly  for  the  puN 
pose,  instead  of  being  the  consummation  of  a-  long- 
and  familiar  meditation  on  the  subjects  in  all  theS ' 
modifications  and  dependencies.     He  has  dwelt  with* 
the  most  irksome  minuteness  on  every  unimportant 
and  doubtfiil  circumstance  in  the  lives  of  the  Philo-- 
sf^hers  ;  but  he  has  too  often  overlooked  the  parti* 
cular  and  general  causes  that  produced  an  influence' 
on  the  destinies  of  their  philosophy.    The  aphoristic 
method  which  he  has  adopted,  prevents  him  from> 
following  a  consecutive  argument  throughout  its  va- 
rious windings.    The  most  convincing  reasoning,  inr 
his  hands,  loses  much  of  its  demonstration  and  beau- 
ty ;  and  every  ingenious  paradox  comes  forth  from' 
his  alembic  a  mere  caput  moriuum, — a  residue  from- 
whieh  every  finer  principle  has  been  expelled.  Where 
the  genius  of  the  Philosopher  is  discovered  more  in 
the  exposition  and  defence,  than  in  the  original  se- 
lection and  intrinsic  stability  of  his  tenets,  Brucker 
has  not  found  the  art  of  doing  justice  both  to  the- 
Philosopher  and  his  opinions,  or  in-  conveying  to  the> 
reader  any  conception  of  the  general  value  of  the 
original.     This  last  defect,  it  must,  however,  be  ac^^ 
knowledged,  is,  more  or  less,  inseparable  from  every 
abstract  of  opinions,  where  it  is  always  necessary  to 
separate,  in  some  degree,  what  is  essential  to  the 
subject  from  what  is  peculiar  to  the  man.     He  has* 
relieved  the  sterility  of  his  analyses  by  none  of  the 
elegancies  of  which   the  subject  was  susceptible* 
Without  any  pretension  to  purity,  his  diction  is  de^ 
fective  even  in  precision ;  and  his  sentences,  at  all 
times  void  of  harmony  and  grace,  are  abrupt,  and 
often  intricate  in  their  structure. 

The  person,  therefore,  who  would  attempt  to  write- 
a  history  of  Philosophy,  without  the  imperfections- 
of  that  of  Brucker,  must  draw  from  obscurity  many, 
important  facts  hitherto  omitted ;  he  must  arrange 
and  combine  these  in  a  more  perspicuous  order ;  and^ 
above  all,  he  must  review  the  opinions  he  shall  thus* 
relate  and  methodise  with  a  more  accurate  criticism* 
He  ought  not  to  write  of  Peripatetics  like  a  disciple 
of  Aristotle,  of  Pllitonists  like  a  pupil  of  Proclus^ 
nor  of  the  doctrines  of  the  Porch  like  a  follower  of 
Zeno.  Still  less  must  he  compare  the  tenets  of  one 
sect  by  the  principles  of  another^ ;  or  endeavour  to 
estimate  doctrines,  dubious  in  themselves,  by  refer- 
ence to  a  standard  equally  arbitrary  and  contingent.: 
He  must  place  himself,  to  use  the  language  of  Lu- 
cretius, upon  the  highest  pinnacle  of  the  temple  of^ 
science,  from  whence  he  may  look  calmly  back,  and 
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Brnciker.  compare  tud  Study  tlie  doctrines  of  all  thase  do* 
^"^  """^  parted  aoges,  without  being  hiinself  involved  in  ibe 
partialities  of  particular  tecU  or  opinions, — 

Degpkere  wide  fiiral  aJmt«  poMimque  tideret 
Errare,aiq¥£fnttMp9tmitiu^nmrrtvirL 

He  must  honour  the  genius  of  kll  alike;  and  believe 
that  all  are  deserving  of  commendation,  although 
all  ^re  more  or  less  subject  to  error.  He  ought»  in 
short,  to  be  a  Philosopher  superior  even  to  the  pre- 
judices  of  philosc^hy* 

If  we  take  a  survey  of  what  has  been  attempted 
since  the  death  of  Brucker,  in  accomplishing  a  more 
perleet  history  of  philosoj^hy,  we  shall  find  that  more 
nas  been  done  in  illustrating  the  philosophical  tenets 
of  particular  sects^  or  the  progress  of  particular  por- 
tions of  science^  than  in  giving  a  comprehensive  view 
of  tbe  general,  history  of  thoug^ht.  In  France,  in 
Italy,  *and  in  our  own  country,' those  who  have  la* 
bourcd  in  this  work,  far  from  being  able  to  correct 
the  errors  of  Brucker,  have,  in  general,  throi]^h  de« 
feet  of  erudition,  been  wholly  indebted  to  his  indus- 
try for  their  materials,  and  been  content  to  rely  on 
Jus  accuracy  with  more  than  Pythagorean  faith.  If 
we  except  some  ingenious  q>eculations,  which  are 
more  of  the  nature  of  philosophical  essays  on  the 
history  of  philosophy,  and  which  endeavour  rather 
to  illustrate  the  general  ^lirit,  than  to  detail  the  .par- 
ticular opinioiia  of  the  philoscqpbers,  there  is  nothing 
valuable  on  th»  subject  to  be  found  in  the  literature 
of  these  oountries.  Among  the  learned  of  his  own 
country,  Brucker  has  never  enjoyed  a  very  distin- 
goished  reputation;  and  the  Germans,  while  th^ 
were  the  most  capable  of  discovering  has  defects, 
have  had  the  honour  of  most  sedulously  and.  sue- 
cessfoHy  endeanrouring  to  supply  them*  -Wouure  in- 
debted to  them,  especially,  for  many  valuable  treatises 
on  the  faktpry  of  particiuar  portions  of  philosopby, 
in  which  we  find,  at  length,  a  profound  reasoning 
united  to  an  extensive  and  original  erudition.  The 
vorks  of  Meiners,  Fullebom,  Tiedmann,  and  perhaps 
Buhle,  deserve  especially  to .  be  distinguished.  An 
undertaking,  however,  which^.  from  the  extent  of  its 
plan,  as  well  as  the  ability  of  its  execution,  claims 
particular  notice,  is  the  Hi^$^y  qf  Philosophy^  by 
Professor  Tenneman  of.  Jena.  This  work,  as  far  as 
it  is  completed,  a£foi:da  us  the  most  accurate,  the 
most  minute,  and  the4ilq$t  rational  view  we  yet  pos- 
sess, of  the  difierent>systems  of  philosophy,  in  their 
intrinsic  and  relative  bearinss*  The  author  has  not 
only  given  us- a*  minute  anmysis  of  each  system,  the 
result  of  a  profound  and  familiar  studv  of  the  origi- 
nal Philosopher,  but  he  has  also  displayed  to  us  his 
philosophy,. divested  of  its.peculiarities,  and  compar- 
ed with  others  by  a  ^neral  and  impartial  review« 
The  main  defect  of  tliis  work,  at  least  in  reference  to 
readers  not  German,  is,  that,  like  Buhle  and  the  other 
disciples  of  4Cant,  he  has  taken  the  Critical  philoso- 
phy as  the  vantage-ground  from  whence  to  make  hn 
survey  of  all  former  systems.  Thus  the  continual  refe- 
rence to  the  peculiar  doctrines  of  the  school  of  Kant, 
and  the  ..adoption  of  its  language,  render  it  fre- 
quently impossible  for  those  who  have  not  studied 
tW  dark  works  of  this  modem  Heraclitusi  to  under- 
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stand  the  strictures  of  Tenneman  on  the  BjrsteiBSmn  BncUi 
of  Aristotle  or  Plato.  (kk.)  I 

BRYANT  (Jacob),  a  profound  scbohr,  mjtho-  ^'^ 
legist,  and  sacred  historian,  born  at  Plymouth  in  1715. 
His  father  had  a  place  in  the  Customs,  and  was  ^. 
terwards  suctioned  in  Kent,  where  his  son  wss  first 
sent  to  a  provincial  schod,  from  which  he  was  re- 
moved to  Eton.  -  Here  he  appears  to  have  remained 
till  1736,  the  date  of  his  election  to  King's  College, 
Cambridge,  and  he  took  his  d^^rees  of  Bachelor  imd 
Master  of  Arts  in  1740  and  1744.     He  returned  to 
Eton  in  the  capacity  of  private  tutor  to  the  lata 
Duke  of  Marlborough,  then  •Mar(jui8  of  Blandford ; 
and  the  good  taste  which  his  pupil  showed  through 
life,  in  the  protection  of  the  fine  arts,  and  in  the  pur- 
suit of  science,  sufficiently  demonstrated  the  benefi- 
cial influence  of  his  instructor's  example.    In  1756b 
he  went  to  the  Continent  as  Private  Secretary  to  the 
Duke  of  Marlborough,  then  Master-General  of  the 
Ordnance,  and  Comnumder  in  Chief  of  the  forces  11 
Germany ;  and  he  was  lewarded,  after  his  return,  for 
his  various  services  to  the  family,  by  a  lucrative  ap- 
pointment in  the  Ordnance,  which  allowed  him  am- 
ple leisure  to  indulge  his  literary  taste  in  a  variety  of 
refined  investigations,  and  to  exercise  his  zeal  for  the 
cause  of  religion  in  a  multitude  of  works,  calculaU 
ed  for  the  illustration  of  the  Scriptures,  and  the  de- 
.  monatratioB  of  their  authenticity  crnddivineattthori^. 
^1.  Hisi^rst  publication  was  entitled  OUenaimi 
.  and  Inquirici  relating  to  various  parts  of  AncieDt 
^  History,  containing  Dissertations  on  the  wmd  Euro- 
.  dydon,  and  on  the  Island  Melite,  together  with  aa 
.  Account  of  Egypt  in  its  most  early  state,  and  of  the 
,  Shepherd  Kings,  1767.   In  Uiis  work  he  attempts  ts 
:  prove  that  the  Melite,  on  which  St  Paul  was  wreck- 
ed, was  not  Malta,  but  one  of  the  Illyrian  islands  ia 
the  Adriatic,  now  called  Melede ;  and  he  eodesvoim 
to  Illustrate  several  points  in  the  early  history  of  the 
oriental,  and  especially  of  the  Aramitic  nations. 

£•  But  his  most  daborate  performance  was  hii 
Neto    System  or  Analysis  of  Ancieni  Mytholt^^ 
wherein  an  attempt  is  made  to  divest  tradition  of  &• 
ble,  and  to  reduce  truth  to  its  originid  purity,  S  vols. 
4to,  1774,  177&    In  this  attempt,  the  author  has 
equally  displayed  his  deep  and  extensive  learning, 
and  his  inventive  fancy ;  but  it  oiost  be  confessed 
that,  on  a  minute  examination,  the  work  exhibits 
much  more  of  a  poetical  imagination  than  of  a  sound 
'  jud^gment,  and  that,  in  endeavouring  to  substitute 
etymological  for  historical  evidence,  he  has  beea 
completely  unsuccessful.   Nothing  can  afford  a  more 
satisfactory  kind  of  proof  than  etymology  taken  on 
a  large  scale,  and  considered  as  a  mode  of  tradsg 
the  relations  of  nations  to  eadi  other,  by  the  affini- 
ties of  their  languages;  since  the  accumulation  of  a 
multitude  of  probabilities,  each  weak  when  taken  se- 
parately, becomes  at  last  equivalent  to  a  certain- 
ty.   But  nothing,  on  the  ether  hand,  can  be  more 
fallacioas,  or,  nose  liable  to  controversy,  than  sin- 
gle etymoksicd  inferences,   in   particular  cases, 
when  one  of  these  slisht  resemblances  is  magni* 
fied  into  a  striking  likeness,  and   even  an  iden- 
tity, which  is  then  made  the  foundation  of  a  mag- 
nifieent  superstructure  in  mythology  or  in  histoiy^ 
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Biyanft.  Mr  Richardson  has  shown,  in  the  Preface  to  his 
Dictionarvt  how  much  Mr  Bryant  was  mistaken  in 
some  of  his  reasoning  respecting  the  signification 
and  derivation  of  particular  words ;  and  even  if  he 
had  been  more  correct  in  thes^  instances,  the  con- 
clusionsy  which  he  has  deduced  from  his  etymolo* 
giesy  would  by  no  means  have  been  perfectly  legiti- 
mate. Jablonsky  seems  to  have  exhibited  one  of 
the  strongest  examples  of  this  dangerous  abuse  of 
learning ;  in  which  be  has  been  followed  not  only 
by  Mr  Bryant,  but  by  several  other  modem  writers 
equally  visionary,  who  have  commonly  been  very  tm- 
perfectly  acquainted  with  tlie  languages  on  which 
Iheir  conjectures  have  depended,  and  have  been  still 
more  deficient  in  that  sort  of  common  sense,  and  cor- 
rect feeling,  confirmed  by  experience,  which  consti- 
lutes  the  most  eaiential  part  of  the  qualifications  of 
a  critic,  and  the  want  of  which  can  never  be  com*, 
pensated  by  the  most  unwearied  labour  of  a  mere 
jnechaaical  commentator. 

8.  Some  remarks,  which  had  been  made  on  parti* 
Gular  passages  of  Mr  Bryant's  work,  led  him  to  pub- 
lish A  Vindicaiitm  of  the  Apamean  Medal ;  of  the 
inscription  NXIE ;  and  of  another  coin,  in  the  ^r- 
ehaeologiaf  Vol.  IV.  Art.  21,  2S,  23.  4.  He  de- 
viated Bomewhat  more  widely  from  the  usual  objects 
of  his  researches,  and  apparently  without  any  very  de- 
dded  advantage  Over  his  adversary,  in  An  Address  to 
Dr  Priesilc^t  on  the  doctrine  of  philosophical  neces- 
sity, 8vo,  1780*  5.  He  also  published  in  the  same  year 
VindicUe  JFItemisate,  or  a  vindication  of  the  testimony 
given  by  Josephus  concerning  our  Saviour,  8vo. 

6.  Unfivrtunatdy  for  the  credit  of  his  critical  dis- 
crimination in  matters  oi  old  English  literature,  Mr 
Bryant  was  the  author  of  Observations  on  the  Poems 
of  Thomas  Rawk^f  in  which  the  authenticity  of  these 
poems  is  ascertained,  8  vols.  ISmo,  1781.  If  there 
could  be  ai^  excuse  for  the  commission  of  forgeries 
like  that  of  Chatterton,  it  would  be  found  in  their 
serving  as  a  valuable  test  of  the  degree  of  confi- 
dence, which  it  is  justifiable  to  place,  m  the  decrees 
of  the  most  powerful  critics,  respecting  other  ques- 
tions of  a  more  ambiguous  nature. 

7.  Mr  Bryant  contributed  to  the  publication  of 
the  Duke  of  Mariiorou^h^s  Collection  of  Gems f  the 
Latin  explanations  contained  in  the  first  volume,  foL 
1 788.  8.  He  inserted  in  the  Arckaeologia^  VII.  887» 
some  Collections  on  the  Zingara  or  Gipsey  Lan* 
guage  ;  which  has  been  since  sufficiently  proved  to 
be  one  of  the  many  derivatives  of  the  old  Sanscrit* 
9«  Sometime  afterwards,  he  published  an  anony- 
mous Treatise  on  the  Authenticity  of  the  Scriptures, 
and  the  truth  of  the  Christian  religion,  1 792.  1 0.  This 
was  succeeded  by  his  Observations  upon  the  Plagues 
inflictedupon  the  Egyptians,  8vo,  1794. 

11.  His  opinions  respecting  the  existence  of  the 
city  of  Troy,  and  the  veracity  of  Homer  as  a  his- 
torian, raised  up  against  him  a  host  of  powerful  ad- 
versaries ;  and  in  a  question  of  this  nature,  upon  which 
the  decisions  of  mankind  are  so  manifestly  influenced 
by  their  sensibility  to  poetical  beauty,  and  their 
early  habits  and  attachments,  a  much  more  cautious 
attempt  to  innovate  might  easily  have  been  unsuc- 
cessful*     Whatever  learning  and  talents  may  have 
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been  exhibited  in  this  controversy,  it  will  hardly  be 
believed  by  an  impartial  judge,  reasoning  on  the  ge- 
neral probabilities  of  the  case,  that  Homer  intended 
the  actions  of  his  heroes,  any  mOre  than  their  gene- 
alogies, to  be  historically  correct ;  but,  at  the  same 
time,  it  will  readily  be  admitted,  that  he  was  much 
more  likely  to  take,  for  the  scene  of  his  poem,  a 
town  that  had  really  existed,  and,  for  its  subject,  a 
traditional  report  of  a  war  which  had  actually  been 
carried  on,  than  to  have  invented  a  fiibulous  city  and 
an  imt^inary  warfare,  without  any  historical  founda- 
tion whatever.  Mr  Brjrant  published  on  this  sub- 
ject Observations  on  a  Treatise^  entitled.  Description 
qfthe  Plain  of  Troy,  by  Mr  de  Chevalier,  4to,  1795. 
12.  A  Dissertation  concerning  the  War  of  Troy,  and 
the  expeditiQn  of  the  Greeks,  as  described  by  Ho- 
mer ;  showing  that  no  such  expedition  was  ever  nn^ 
dertaken,  and  that  no  such  city  in  Piirygia  existed^ 
4to,  1796.  13.  Observations  on  the  Vindication  ofHo^ 
mer,  written  by  J.  B.  S.  Morritt,  Esq.  4to.  1799' 

14.  He  had,  in  the  meantime,  not  discontinued 
his  theological  studies,  and  had  published  an  Essay 
on  The  Sentiments  of  Philo  Judaeus  concerning  the 
word  of  God,  8vo,  1797«  His  last  work  was  a  volume 
of  Dissertations  on  'Various  Subjects  in  the  Old  Tes" 
tamentf  which  had  been  nearly  completed  thirty 
years  before.  The  subjects  which  had  particularly 
attracted  his  attention,  were  the  histories  of  Balaanit 
Sampson,  and  Jonah;  and  besides  Philo  Judaeua 
and  Josephus,  he  had  endeavoured  to  illustrate  some 
controverted  passages  of  Justin  Martyr,  as  well  aa 
many  other  aepartmeDte  of  religioo.  and  historical 
discussion* 

The  habits  of  Mr  Bryant's  maturer  life  were  h> 
general  completely  sedentary;  although,  in  his  youth» 
he  had  taken  his  full  share  in  the  cultivation  of  the 
manly  exercises  common  to  Etonians,  and  had  once 
the  good  fortune  to  save,  by  his  proficiency  in  swim- 
ming, the  life  of  Dr  Bajmard,  afterwards  Provost  ot 
Eton.  His  conversation  was  elegant  and  animated ; 
his  manners  mild  but  firm;  he  exerted  himself  to 
please  others,  and  was  himself  easily  pleased.  He 
was  much  courted  in  society,  and  his  residence,  at 
Cypenham,  near  Windsor,  was  not  unfrequently  visit- 
ed by  persons  of  the  highest  possible  rank.  He 
never  married.  He  died  in  his  89th  year,  the  I4th 
November  1804,  from  the  immediate  consequence  of 
an  accidental  blow.  He  left  his  library  to  Sling's 
College,  having,  however,  previously  made  some 
valuable  presents  out  of  it  to  the  King,  and  to  the 
present  Duke  of  Marlborough.  He  alsq  bequeathi* 
ed  L.  2000  to  the  Society  for  the  Propagation  of  the 
Gospel,  and  L.  1000  for  the  use  of  the  superannuate 
ed  collegers  of  Eton  School.  [^Gentleman* s  Maga- 
zine, LXXIV.  p.  1080.  1165.  Nichols's  Literary 
Anecdotes,  IV.  6&J.  Svo,  Liond.  1812.  Aikin's  Bio- 
graphical  Dictionary,  X.  Supplements^  (n.  A.) 

BUAT-NANC AY  (Louis  Gabriel,  Count  du), 
was  bom  of  an  old  family  in  Normandy,  on  the  2d  of 
March  1782,  At  an  early  age,  he  entered  into  the 
Order  of  Malta ;  and,  by  a  fortunate  accident,  he 
became  acquainted  with  the  Chevalier  Folard,  author 
of  the  Commentaries  on  Polybiiu,  who  received  him 
into  his  boase,  and  superintended  his  education* 
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linat       Fokrd  had  a  nephew,  who  was  Minister  for  France 

Hnckmc-    *^  different  German  Courts,  and  under  whom  Buat 

hamsbir^b   studied  History  and  Diplomacy.      He  was  succes- 

H^-^y^-i^  sively  Minister  for  France  at  Ratisbon  and  Dresden ;  " 

but  afterwardsi  becoming  disgusted  with  this  career, 

he  retired  from  public  life,  in  the  year  1 776.     He 

died  at  Nan9ay,  in  Berry,  on  the  18th  of  September 

1787. 

Buat  was  a  man  of  some  talents,  and  considerable 
literary  attainments,  but  possessing  little  knowledge 
of  the  world ;  which  circumstance  seems  to  have, 
HI  a  great  measure,  disqualified  him  for  public  em- 
ployment. He  appears  to  have  written  with  great 
facility ;  but  his  style  is  very  unequal.  His  works  are : 

1.  Tableau  du  Gbuvememeni  actuel  de  V Empire  d^Alle^ 
maguey  translated  from  the  German  of  Schmauss, 
with  notes  historical  and  critical.  Paris,  17^5,  J2mo. 

2.  Les  OrigineSy  ou  l*Ancien  Gouvemement  de  la 
France y  de  Cltaliey  et  de  rAUetnagne,  published  at 
the  Hague,  1757>  4  vols.  12mo.  3.  Histoire  An* 
eienne  des  Peuples  de  r Europe,  Paris,  1772,  12  vols. 
12mo.  '  This  is  the  largest,  and  perhaps  the  best 
work  of  Buat.  4.  Les  EUmens  de  la  Politique,  ou 
Recherches  sur  la  vrais  Principes  de  rEconomie  So- 
eiale,  1773,  6  vols.  8vo.  5.  Les  Maaimes  du  GoU' 
vernement  Monarchique,  pour  servir  de  suite  aux  EU' 
mens,  4  vols.  8vo.  There  is  also  ascribed  to  Buat 
a  work  entitled  Remarques  d*un  Frangaisy  ou  Examen 
impartial  du  livre  de  M.  Necker  sur  les  Finances y 
Geneva,  1785,  8vo.  In  his  youth  he  had  composed 
a  tragedy,  entitled  CharlemagnCy  ou  le  Triumphe  des 
Lois,  published  at  Vienna,  1764,^8vo.  He  likewise 
contributed  several  articles  to  the  journals  of  his  ' 
time,  on  different  points  of  history,  literature,  and 
political  economy ;  in  particular,  some  excellent  ob- 
servations on  the  character  of  Xenophon,  &c.,  insert* 
ed  in  the  fourth  volume  of  the  VariitSs  Litteraires. 
See  Biograpkie  UniverseUe.  (h.) 

Boandarics.  BUCKINGHAMSHIRE  is  divided  from  Berk- 
shire  by  the  river  Thames,  during  a  course  of  about 
28  miles,  from  about  a  mile  to  tlie  north  of  Henley 
Bridge  to  the  conflux  of  the  farthest  stream  of  the 
Colne :  for  a  course  of  about  14  miles,  the  Colne  is 
the  eastern  boundary  between  this  county  and  Mid- 
dlesex. The  Thame,  in  its  course  from  tlie  town 
of  that  name,  is,  for  a  very  few  miles,  the  boundary 
between  Buckinghamshire  and  Oxfordshire.  The 
Ouse  first  becomes  a  boundary  between  this  county 
and  Northamptonshire,  near  Brackley ;  and  for  a  few 
miles  beyond  Westbury,  it  divides  it  from  Oxford- 
shire; after  it  passes  Thornton,  it  again  becomes,  for  a 
few  miles,  the  boundary  between  Buckinghamshire 
and  Northamptonshire  ;  and  just  before  it  quits  the 
county,  it  forms  the  boundary  between  it  and  Bedford- 
shire. The  Ousel  is  the  boundary  between  these  two 
counties,  from  Eaton  Bray  to  Linchlade.  The  figure 
of  this  county  approaches  to  that  of  a  crescent,  but  its 
outline  is  rendered  very  irregular  by 'projections  and 
indentations.  From  the  south-eastern  to  the  north- 
western extremity,  it  measures  nearly  50  miles ;  but 
its  greatest  breadth  is  scarcely  18  :  it  is  about  138 
miles  in  circumference.  According  to  the  Report 
to  the  Board  of  Agriculture y  it  contains  518,400 
acres ;  but,  according  to  the  returns  to  Parliament, 
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of  the  poor's  rates,  only  478,720 ;  and  Dr  Beeke,  Bufkbi^. 
in  bis  Observations  on  the  Incomc'Taxy  calculates  ^^^uit 
the   number  of  acres  at  461,729.    The  paridiw,  ""^^-"^ 
according  to  the  Parliamentary  returns  respecting 
the  poor's  rates,  amount  to  SSS,  and  not  185,  asDiTmaa, 
stated  in  the  Encydopaedia.     The  fourteen  Mem- 
bers  for   Parliament  are    returned, — ^two  for  the 
county ;  two  for  Buckingham ;  two  for  Aylesbury ; 
twQ   for  Wycombe ;  two   for  Amersham ;  two  for 
Wendover ;  and  two  for  Marlow.     There  are  seven 
deaneries  in  it.     Though  in  the  diocese  of  Lincolo, 
four  parishes  are  in  the  peculiar  jurisdiction  of  the 
Archbishop  of  Canterbury,  aAd  four  others  are  in 
the  diocese  of  London,  and  in  the  jurisdiction  of  the 
Archdeacon  of  St  Albans.  The  great  tithes  of  niaetj- 
two  parishes  are  in  lay  hands,  and  most  of  the  remain* 
der  are  held  by  lay  leases.    The  Siunmer  Assizes  are 
held  at  Buckingham, — the  Lent  Assizes  at  Ayles- 
bury.    The  Quarter- Sessions  are  always  held  at 
Aylesbury.    This  cbunty  contains  many  magnificent 
seats ;  among  which  the  most  celebrated  are  Stowe, 
the  seat  of  the  Marquis  of  Buckingham, — Bulstrode, 
formerly  belonging  to  the  Rutland  family,  but  lately 
purchased  by  the  Duke  of  Somerset,— Dropmore, 
the  seat  of  Lord  Grenville, — Taplbe  House,  the  seat 
of  the  Marquis  of  Thomond, — Wycombe  Abbey,  of 
Lord  Carrington. 

The  southern  part  of  Buckinghamshire,  beyond9»i 
the  Thames,  is  principally  occupied  by  the  ChUtem 
Hills.  The  soil  of  these  is  chalk,  intermixed  with 
flints.  They  stretch  across  the  country  firom  Bedford- 
shire to  Oxfordshire,  forming  a  part  of  that  great 
chain  which  extends  from  Norfolk  to  Dorsetshire. 
On  the  west  side  of  the  county,  adjoining  Oxford- 
shire, is  a  range  of  hills  of  calcareous  stone.  lb 
that  part  of  the  county  which  borders  on  Bedford- 
shire, about  Wavendon,  Broughton,  and  the  Brick- 
hills,  the  soil  is  a  deep  sand.  Tlie  Vale  of  Aylss- 
bury,  of  proverbial  fertility,  which  lies  under  the 
Chiltern  HUls,  and  occupies  the  middle  of  the  coun* 
ty,  is  formed  of  a  rich  black  loam,  on  a  calcareous 
subsoil.  In  the  northern  parts  of  the  county,  the 
soil  is  chiefly  clay ;  but,  on  the  Bedfordshire  border, 
the  surface  rises  into  gentle  sand-hills.  The  whole 
of  the  Chiltern  district  is  said  formerly  to  have  been 
a  forest ;  the  western  part,  occupied  by  the  forest  of 
Bemwood,  was  disforested  in  the  reign  of  James  1. 
At  present,  the  chief  woodlands  lie  to  the  south  of 
the  Chiltern  Hills.  On  a  tract  of  land,  extending 
across  the  parish  of  Little  Kimble  into  that  of  Great 
Kimble,  there  are  about  100  acres  of  box-wood,  ap- 
parently the  natural  growth  of  the  soil.  The  black 
cherry  abounds  in  the  neighbourhood  of  Chesham. 
The  prevailing  timber  in  the  southern  part  of  the 
county  is  beech ;  one  wood  of  which,  in  the  parish 
of  Wycombe,  is  said  to  contain  70O  acres;  nearly 
one-sixth  part  of  the  land  between  the  road  to  Ox- 
ford and  the  Thames,  is  supposed  to  be  covered  with 
this  wood.  Whaddon  Chace  is  the  principal  wood- 
land in  the  northern  part  of  the  county,  containing 
2200  acres  of  coppices.  The  rivers  of  note  are  theRireA 
Ouse  and  the  Thames;  the  Ouse  enters  Bucking- 
hamshire, on  the  west  side,  near  Water  Stratford, 
which  it  passes,  and  then  flows  in  a  devious  course 
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to  Buckingham ;  thence  winding  to  the  north, 
through  a  rich  tract  of  meadow  land,  it  reaches 
Stoney  Stratford,  Newport  Pagnell,  andOlney ;  soon 
afterwards,  turning  suddenly  to  the  east,  it  leaves 
the  county  near  Brayfield.  One  of  the  most  con- 
siderable streams  of  the  Thames,  rises  near  the  bor- 
ders of  the  county,  in  Hertfordshire,  and  flowing 
through  the  Vale  of  Aylesbury,  from  east  to  west, 
receives  the  waters  of  several  smaller  streams,  and 
enters  Oxfordshire,  near  the  village  of  Ickford ;  its 
course  through  Buckinghamshire  is  about  30  miles. 
The  grand  junction  canal  enters  this  county  near 
Woolverton,  and,  running  eastward,  goes  within  a 
mile  of  Newport  Pagnell;  thence  flowing  to  the 
south,  it  passes  Fenny  Stratford,  Stoke-Hammond, 
Cinslade,  and  Ivinghoe,  into  Hertfordshire.  From 
a  branch  of  the  canal  at  Old  Stratford,  a  cut  has 
been  made  to  Buckingham ;  and  another  from  Bui- 
bourne  to  Wendover, 

On  the  borders  of  Bedfordshire,   are  the  cele- 
brated fuller's-earth  pits,  one  of  which  only  is  now 
occasionally  worked.      Mr  Pennant  thus  describes 
the  strata  :  "  The  beds  over  the  marl  are,  first,  se- 
veral layers  of  reddish  sand  to  the  thickness  of  six 
yards ;   then  succeeds   a  stratum  of  sandstone,  of 
the  same  colour,  beneath  which,  for  seven  or  eight 
yards  more,  the  sand  is  again  continued  to  the  ful- 
ler's-earth, the  upper  part  of  which  being  impure,  or 
mixed  with  sand,  is  flung  aside ;  the  rest  taken  up 
for  use.     The  earth  lies  in  layers,  under  which  is  a 
bed  of  rough  white  freestone,  and  under  that  sand, 
beyond  which  the  labourers  have  never  penetrated." 
A  striated  species  of  Nautilus  is  found  in  ^reat  abun- 
dance, and  frequently  of  a  very  large  size,  in  the 
yellow  limestone  near  Dinton.     The  only  very  rare 
plant  known  to  the  botanists  a»  indigenous  to  this 
county,  is  the  Dentaria  hulbifera^  which  grows  abun- 
dantly in  its  south-east  corner.     The  great  snail,  or 
Pimiatia,  Mr  Pennant  was  informed,  is  found  in  the 
woods  near  Gothurst ;  and  he  regards  this  as  its  most 
southern  residence  in  England.     We  have  seen  it, 
however,  near  Ashted  in  Surrey ;  and  the  tradition 
there,  as  in  Buckinghamshire,  is,  that  it  was  intro. 
duced  from  abroad  for  medicinal  purposes. 

Formerly,  the  commons,* common  fields,  and  wastes 
In  this  county,  bore  a  very  large  proportion  to  the 
whole  of  its  area ;  but,  at  present,  their  whole  ex- 
tent is  very  inconsiderable,  except  in  the  vale  of 
Aylesbury,  where  the  conimen  fields  are  still  nume- 
rous. Between  the  1st  of  Qiieen  Anne  and  the 
year  1797,  there  were  thirty-one  inclosure-acts  pas- 
sed for  this  county,  comprehending  38,457  acres; 
besides  22  acts,  in  which  the  number  of  acres  was 
not  specified  ;  and  during  the  first  40  years  of  his 
present  Majesty's  reign,  there  were  61  acts  of  inclo- 
sare  passed.  In  other  respects,  however,  the  agri- 
culture of  this  county  has  not  advanced  much,  princi- 
pally in  consequence  of  the  restrictions  in  the  leases. 
It  has  long  been  remarkable  for  its  produce  of 
corn  and  cattle.  *'  Buckinghamshire  bread  and 
beef,"  was  an  old  proverb.  As  far  back  as  the  time 
of  Camden,  numerous  flocks  of  sheep  were  fed  in 
the  vale  of  Aylesbury,  which  yielded  great  profit 
6iwi  their  wool;  and  Fuller  informs  us,  that, in  his 


B  tJ   C 


535 


time  (1660),  the  largest  sheep  in  England  were  bred  Bnekin^- 
in  this  vale,  and  that  it  was  not  unusual  to  give  L.IO  ^^"*'j^* 
or  more  for  a  ram.     At  present,  this  vale  is  princi-  T*^^ 
pally  employed  in  feeding  oxen  for  the  Smithficld 
market,  and  in  furnishing  immense  quantities  of  but- 
ter to  the  London  dealers.    Eight  pounds  is  the  ave- 
rage weight  of  butter  produced  weekly  from  each 
cow  in  summer,  and  six  the  average  in  winter.     In 
the  northern  parts  of  the  count}',  great  numbers  of 
calves  are  bred,  which  are  purchased  at  Aylesbury 
market  by  the  farmers  of  the  Chiltern  district,  and 
by  them  fattened  for  the  markets  of  the  metropolis. 
The  skim  and  butter-milk  of  the  dairies  are  em- 
ployed in  fattening  vast  numbers  of  swine.     There 
is  a  very  small  proportion  of  arable  land  in  the  north- 
ern division  of  the  county ;  and  not  much  in  any 
other  part,  except  the  Chiltern  districts.     Here  the 
crops   usually  cultivated  are  wheat,  barley,   oats, 
beans,  and  sainfoin.   In  the  neighbourhood  of  Ayles- 
bury, they  are  famous  for  rearing  ducks  very  early 
in  the  spring,  and  sometimes  by  Christmas ;  these 
are  sent  to  London,  and  sold  at '  a  very  high  price. 
The  ducks  are  prevented  from  laying,  by  artificial 
means,  till  October  or  November.    A  Tew  weeks  be- 
fore they  lay,  they  are  fed  highly ;  the  eggs  are 
hatched  by  hens,  which  &re  frequently  exhausted  to 
death,  by  sitting  on  three  broods  successively.     As 
soon  as   the  ducklings  break  the  shell,  they  are 
nursed  with  particular  care  at  the  side  of  a  fire. 

The  only  manufactures  of  consequence  in  thisMannfac* 
county  are  those  of  bone-lace  and  paper.  The  tares* 
former  is  principally  carried  on  at  Olney,  Newport 
Pagnell,  and  Hanslope,  a  village  about  five  miles 
north-west  from  Newport  PagneU.  In  this  village, 
in  the  year  1801^,  800  out  of  a  population  of  1275 
were  employed  in  this  manufacture.  The  lace  made 
here  sells  .firom  sixpence  to  two  guineas  a  yard. 
But,  since  lace  has  been  made  on  the  frame  at  Not- 
tingham, Loughborough,  and  other  places  in  that 
neighbourhood,  the  bone-lace  manufacture  of  Buck- 
inghamshire has  been  greatly  on  the  decline.  The 
manufacture  of  paper  has  been  carried  on  in  the 
neighbourhood  of  Wycombe  for  more  than  a  centu- 
ry. On  tlrat  part  of  the  small  river  Wyke  which 
passes  through  this  parish,  there  are  fifteen  com 
and  paper-mills.  At  Amersham,  besides  the  iace 
manufacture,  there  is  a  manufacture  of  sacking;  and 
one  for  all  kinds  of  white  cotton  goods  At.Marlow" 
are  manufactures  of  paper  and  black  silk  lace,  large 
works  of  copper, 'brass,  and  brass-wire,  and  mills  fo^ 
making  thimbles,  and  for  pressing  rape  and  linseed 
oil.  The  principal  markets  in  the  county  are  those 
•  of  Aylesbury,  Buckingham,  and  Wycombe.  MarloW 
fair  is  much  celebrated  for  its  show  of  horses. 

The  church  of  Stewkley  is  one  of  the  most  com- Archilectn. 
plete  specimens  of  Saxon  architecture  now  remain^  ral  Antiqui- 
ing;  no  part  of  it,  externally  or  internally,  having  *'^^^ 
been  altered  or  materially  defaced;  nor  have  any 
additions  been  made  to  it,  except  the  porch  on  the 
south  side,  and  the  pinnacles  of  the  tower.     The 
>  date  of  1 106  is  said  to  have  been  observed  on  a  igtone 
by  some  workmen  who  were  repairing  the  roof  of 
the  Chancel      The  Chancel  of  the  church  of  Chet- 
wode^  supposed  to  have  been  founded  in  the  year 
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BiuAinir  1S44»  hai  laneet^duqped  windows,  with  dender  pil- 
'**"f  ****  krg,  the  cspitab  of  several  of  which  are  highW  en-' 
fiched  with  foliage  and  figures  of  animals.  Hilles- 
den  Church,  which  was  rebuilt  about  the  year 
]49S»  aSbrds  a  rich  specimen  of  the  later  Gothic. 
Some  of  the  most  ancient  and  elegant  specimefas  of 
stained  glass  in  the  kingdom,  remain  in  the  chancel 
of  Chetwode  Church  ;  as  there  is  little  doubt  that 
Ihis  glass  was  coeval  with  the  erection  of  the  church, 
in  1244,  it  may  be  considered  as  one  of  the  earliest 
apecimens  of  the  kind  produced  in  England.  The 
cross  built  upon  the  side  of  a  hill,  near  the  hamlet 
of  Whiteleaf,  is  supposed  to  have  been  erected  in  the 
reign  of  Edward  the  Elder,  to  commemorate  a  battle 
fought  against  the  Danes ;  it  is  about  100  feet  higb» 
and  50  broad,  tapering  to  20.   . 

In  the  year  ending  Easter  1803,  the  total  money 
raised  by  poor's  rates,  and  other  parochial  rates,  was 
L.  105,378,  14s.  llfd. ;  on  the  average  of  the  three 
yeans  1785,  1784,  and  1785,  it  was  L.  48,242,  15s. 
4d.;  and  in  the  year  1776,  it  amounted  to  L,  37,052, 
18s.  Id.  In  the  account  of  the  poor's  rates  for  the 
year  ending  25th  March  1815,  ordered  by  the 
Mouse  of  Commons  to  be  printed  26th  February 
1816,  there  are  no  returns  from  this  county. 

In  the  year  1377,  the  number  of  persons  in  Buck- 
inghamshire, charged  to  a  poll*tax,  from  which  the 
clergy,  children,  and  paupers  were  exempted,  was 
24,672.  In  the  year  1700,  the  population  amounted 
to  80,500*  In  the  year  1801,  by  the  returns  under 
the  act  of  Parliament,  there  were  20,443  inhabited 
houses,  and  543  uninhabited.  The  total  number  of 
inhabitants  was  107,444,  of  whom  52,094  were 
males,  and  55,350  females.  Of  this  total  number, 
85,083  were  employed  in  agriculture,  and  20,158^  in 
trade,  manufactures,  or  handicrafts.  In  the  returoa 
of  the  population  act  m  1811,  the  following  results 
are  given : 


PoOi'l 

Kates. 


Pppahtioai 


Inhabited  houses 
Families  inhabiting  them 
Houses  building 
Uninhabited  houses 
Families  employed  in  agriculture 
Ditto  in  trade,  &c. 


21>929 
25,201 

119 

457 

13,933 

8,424 


Ditto  not  comprehended  in  preceding  clashes  2,844 
Males  ...  56,208 

Females  -  -  •  61,442 


Total  population 
Ditto  in  1801 

increase 


1 J  7,650 
107,444 

10,206 


See  Beauties  of  England  and  Wakst  Vol.  I.— -G^- 
neral  View  of  the  Agriculture  of  Buckingham  by 
Priest. — Lysons  Magna  Bntannia,  Vol.  I»-— Pen- 
nant's Tour  from  Chester  to  London.  (c.) 

BUDUK^UAUN,  a  mountainous  country,  ac  ra- 
ther range  of  mountains,  in  Asia,  reaching  north- 
wards,  from  the  great  ridge  of  Hindoo  Coosh  to  the 
source  of  the  Oxus.  It  forms  thus  the  western 
boundary  of  the  territory  of  Kaushkaur.  The  whole 
range  is  covered  with  snow  during  the  greater  part 
of  the  year ;  but  there  is  only  one  point  of  per* 
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tiMual  snow,  bemg  that  from  which  the  Oxm  and  Bri^k 
Kama  take  their  rise.     The  territory  is  watered  also    linni 
by  a  considerable  river,  called  the  Koocha,  which      I 
falls  into  the  Oxus.     The  mountains  contain  maay  ^''^ 
valuable  mines  of  silver,  iron,  antimony,  and  lapisv^'lj 
lazuli.    Budukshaun  is  celebrated  also  for  mines  of  ^^ 
rubies,  situated  on  the  lower  hills,  near  the  Oxus  • 
but  they  are  no  longer  wrought. 

This  country,  from  its. inaccessible  situation,  baa 
ffenerally  maintained  its  independence  against  any 
foreign  power.  The  present  chief,  SulUun  Mabom- 
med,  is  said  to  be  absolute  over  his  ovn  sub* 
jects.  He  has  a  revenue  of  about  L.  60,000,  and 
maintains  from  7000  to  10,000  men,  armed  with 
matchlocks,  in  the  use  of  which  the  Buduksbees  are 
said  to  be  peculiarly  eipert.  The  capital  is  Tyza< 
bad,  a  considerable  town  situated  on  the  river 
Koocha.  (b.) 

BUENOS  AYRES,  one  of  the  viceroyalties  Bdafc* 
into  which  the  Spanish  dominions  in  South  Ame- 
rica are  divided,  and  the  most  extensive  of  thi 
whole.  To  the  south  and  north  its  limits  are  not 
exactly  defined,  as  it  stretches  into  extensive  de- 
serts  inhabited  only  by  savagesi,  and  little  known. 
Its  southern  boundary  may  be  considered  to  ex- 
tend from  Ci^e  Lobos  westward  to  the  Rio  Colo* 
rado ;  on  the  north  it  is  bounded  by  Amazoma,  or 
the  country  of  those  independent  Indians  who  waa- 
der  about  the  Amazons  and  its  tributary  streams; 
on  the  east  by  Brasil  and  the  AtUntic  Oceao; 
and  on  the  west  by  the  great  ridge  of  the  Co^ 
dllleras,  which  separates  it  from  Chili,  and  further 
to  the  north  from  Peru.  From  Cape  Lobos  to  the 
furth^t  northern  settlements  on  the  Pbragusy,  it 
extends  upwards  of  l600  miles ;  and  from  Cape  St 
Anthony  at  the  mouth  of  the  Plata,  to  the  ridges 
that  separate  it  from  Chili,  lOOO  miles.  It  was 
erected  into  a  viceroyalty  in  1778,  and  several  dis* 
tricte  were  added  to  it  from  Peru  and  ChiJL  From 
the  latter  those  provinces  were  principally  taken  wbidi 
are  situated  on  the  eastern  declivity  of  the  Andes. 

The  viceroyalty  of  Buenos  Ayres  is  divided  intODii^ 
five  governments  or  provinces,  namely, 

I.  Buenos  Ayres,  or  Rio  de  La  Plata,  of  which 
the  chief  towns  are  Buenos  Ayres  the  capital,  Santa 
Fe,  Monte  Vid^,  and-  Maldonado  on  the  opposite 
shores  of  the  river. 

II.  Paraguay,  of  which  the  chief  town  is  Assunp- 
tion.  ^ 

III.  Tucuman,  of  which  the  chief  towns  are  Sas 
Jago  del  Estero,  and  Cordova. 

IV.  Los  Charcos,  or  Potosi,  formerly  part  of 
Peru,  and  comprehending  the  new  district  of  Santa 
Cruz  de  la  Sierra.  The  chi^  towns  are  La  Plata> 
Potosi,  Santa  Cnu  de  la  Sierra,  and  La  Paz. 

y.  Chiquito,  or  Cuaco,  formerly  part  of  Chili,  of 
which  the  chief  towns  are  Mendoza,  and  San  Juan 
de  la  Frontera. 

The  viceroyalty  of  Buenos  Ayres  forms  a  compact 
body  of  land  nearly  square,  lying  between  the  moun- 
tains of  Brasil  on  the  east,  and  the  Cordilleras  of  Pern 
and  Chili  on  the  west.  Towards  the  south,  from  those 
great  ranges  of  mountains,  a  consideraUe  tract  of 
elevated  country  branches  into  the  interior,  in  which 
arise  all  the  numerous  streams  by  which  the  country 
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is  watered ;  whilst  its  westenn  and  southern  parts, 
descending  by  gradual  slopes,  run  into  extensive,  and 
in  some  places  wiknhj,  plains  to  the  foot  of  the  Cor- 
dillera of  Chili. 

It  is  chiefly  by  means  of  the  Rio  de  la  Plata,  that 
those  extensive  regions  are  drained  of  their  wa- 
ters; all  the  streams  which  have  their  rise  in  the 
eastern  declivi^  of  the  Chilian  Andes,  or  that  de- 
scend from  the  western  ridges  of  Brasil,  being  ulti- 
mately carried  into  the  channel  of  this  great  river. 
In  the  upper  part  of  its  course,  it  is  known  by  the 
name  of  the  Paraguay,  and  runs  nearly  in  the  centre 
of  the  American  continent,  from  N.  to  S.,  receiving 
from  the  mountains  of  Brasil  the  two  great  streams 
of  the  Parana  and  the  Uruguay,  while  ftom  the  west 
it  receives  the  Pilcomayo,  the  Vermejo,  and  the  Sa- 
lado,  which  flow  down  the  eastern  declivity  of  the 
Andes. 

It  was  called  Rio  de  la  Plata,  or  River  of  Siher, 
by  Sebastian  Cabot,  irom  his  having  taken  a  con- 
siderable booty,  in  gold  and  silver^  from  a  body 
of  Indians  whom  he  defeated  on  its  banks,  and  this 
imposing  title  it  has  ever  since  retained.  This  ap- 
petiation,  however,  though  no  doubt  intended  by  its 
author  to  apply  to  the  whole  of  the  river,  is  now 
confined  to  the  channel  by  which  the  Paraguay,  tlie 
Panana,  and  the  Uruguay,  pour  their  united  waters 
into  the  ocean.  This  vast  estuary  of  fresh  water, 
which  is*  without  a  parallel  for  width  and  magnifi- 
cence, is  1 50  miles  broad  at  its  mouth,  from  Cape  St 
Maria,  on  one  side,  and  Cape  St  Anthony,  on  the 
other.  Between  Monte  Video  and  the  Punta  de 
Piedras,  which  some  have  considered  its  proper  li» 
mits,  it  is  80  miles  in  breadth ;  and  at  Buenos  Ayres^ 
which  is  200  miles  from  its  mouth,  its  breadth  is 
about  30  miles  ;  and,  the  shores  being  low,  it  is  sel- 
dom that  they  can  be  seen  from  opposite  sides.  This 
immense  inland  sea  is,  however,  rendered  dangerous 
for  die  purposes  of  navigation,  not  only  by  rocks 
and  sand-banks,  which  are  the  terror  of  mariners, 
and  which  greatly  detract  from  its  utility ;  but  by 
tempests  of  wincl  which,  bursting  forth  from  the 
south-west,  sweep  over  the  boundless  plains  of  the 
PampaSf  where  they  meet  with  no  obstacle  to  op- 
pose them,  and  rush  down  the  wide  opening  of  the 
Plata  with  unequalled  fury.  A  thunder  storm  is  the 
general  prelude  to  those  destructive  blasts,  which 
are  known  by  the  name  of  the  Pamperos ;  so  that  the 
mariner,  bemg  warned  of  the  coming  tempest,  ^- 
nerally  seeks  shelter  in  some  of  the  neighbounng , 
ports. 

The  greater  part  of  the  country  included  with- 
in the  viceroyalty  of  Buenos  Ayres,  forms,  accord- 
ing to  Azara,  a  vast  plain,  of  which  the  uni- 
form level  is  hardly  ever  interrupted  by  hills  of  a 
greater  elevation  than  of  90  toises  above  their  base ; 
and  it  has  been  calculated,  by  barometrical  observa- 
tions, that  the  great  river  Paraguay,  in  its  progress 
southward,  does  not  fall  above  one  foot  in  perpen- 
dicular height  between  the  18th  and  22d  parallels  of 
south  latitude.  In  like  manner  it  is  asserted,  by 
persons  well  acquainted  with  the  c^untry^  that  when 
the  easterly  winds  occasion  the  rivers  of  Buenos 
Ayres  to  rise  to  die  height  of  seven  feet  above  its 
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ordinary  level,  this  rise  is  perceived  in  the  river 
Panana  at  the  distance  of  60  leagues. 

In  consequence  of  this  flatness  of  the  country,  the 
rains  which  fall  upon  the  Cordilleras  are  stopped  when 
they  descend  into  the  plain,  and  are  insensibly  eva- 
porated ;  so  that  a  number  of  small  rivulets  which, 
under  a  different  configuration  of  the  ground,  would* 
be  collected  into  rivers,  are  here  checked  in  their 
course,  and  gradually  evaporated.  Nor  can  any  art 
or  skill  ever  remedy  this  physical  defect  of  the  coun- 
try ;  for  the  same  cause  which  prevents  its  superflu- 
ous moisture  firom  fprctng  its  way  to  the  ocean,  would 
equally  prevent  the  conveyance  of  water  by  means 
of  any  artificial  canal.  In  Buenos  Ayres,  accord- 
ingly, and  in  other  pUices  situate  on  the  banks  of 
rivers,  it  is  always  found  necessary  to  make  use  of 
a  pump  in  order  to  raise  the  water  to  the  level  of 
the  town. 

3ui  this  peculiarity  \»^  on  the  other  hand,  favour-  Lakes, 
able  to  the  formation  of  lakes.     There  being  no  out- 
let to  the  superfluous  waters  which  the  soil  cannot  ab- 
sorb, they  are  necessarily  collected  in  the  flat  parts  of 
the  country,  where  they  spread  to  a  great  extent,  co- 
vering an  immense  space,  but  of  no  great  depth  in  any 
part.  Most  of  the  lakes  which  are  to  be  found  in  this 
extensive  country  are  of  this  description.    Of  these^ 
the  celebrated  liuce  of  Los  Xarayes  is  formed  by  the 
collected  waters  which  fall  during  four  months  from 
the  beginning  of  November  to  the  end  of  February 
in  the  northern  provinces,  and  in  the  mountainous 
districts  in  which  the  Paraguay  has  its  sources. 
This  great  river,  swelled  by  the  tropical  rains,  soon 
overflows  its  banks,  and  its  redundant  waters  spread 
to  a  i^reat  extent  over  the  flat  country  through 
whidi  it  flows.     As  the  quantity  of  rain  which  fims 
in  difierent  years  varies  considerably,  the  dimen- 
sions of  Lake  Xarayes,  which  is  formed  by  the  over* 
flowing  of  the  river,  are  liable  to  great  uncertain^. 
In  general,  however,  it  is  found  to  extend  beyond 
the  17th  degree  of  south  latitude,  -and  about  this 
point  iu  breadth  on  the  east  of  the  river  Paraguay 
IS  about  66  miles.    It  preserves  the  same  breadth 
for  about  800  miles  to  the  north,  surrounding  with 
its  waters  several  islands  which  are  covered  with 
lofVy  trees.     On   the  west  side  of  the  river,  the 
breadth  of  the  lake  is  not  so  considerable.  Its  whole 
length,  according  to  the  nearest  estimate,  may  be 
880  miles,  and  its  breadth  on  an  average  ISO  miles. 
But  although  it  spreads  over  so  large  a  space,  it  is 
not  navigable  in  any  part  except  for  canoes  and 
small  crafL     When  the  rainy  season  abates,  the 
waters  of  this  lake  subside  into  the  channel  of  the 
Paraguay,  leaving  the  whole  plain  perfectly  dry,  and 
covered  with  weeds  and  other  plants.     The  number 
of  crocodiles  in  this  lake  is  immense,  and  in  the  vi- 
cinity are  found  tigers,  leopards,  stags,  and  monkeys 
of  various  kinds;  the  country  also  swarms  with  ants» 
mosquitoes,  and  innumerable  noxious  insects.   Dur- 
ing the  inundation,  the  Portuguese,  from  their  set- 
tlements on  the  Cuyaba,  cross  the  laJce  in  canoes  and 
small  barks.    Tliere  are  various  other  lakes  of  the 
same    description    in   Paraguay,   such  as  that  of 
Aguaiacaty  in  the  S5th  degree  of  latitude ;  those 
which  are  found  to  the  south  and  north  of  the  lake 
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of  YpM,  aitiiated  in  the  26tk  degree ;  that  of  Neeoi^ 
bucu  at  the  27ili ;  all  those  which  lie  on  the  eastem 
hanks  of  the  Paraguay,  besides  an  infinite  number 
of  others  of  more  or  less  extent,  on  the  banks  of  all 
the  streams  and  rivulets  which  vim  thmugh  the  vast 
plains  of  this  level  couo  try . 

All  those  more  permanent  collections  of  water, 
which  depend  not  for  their,  existence  on  the  supply 
from  the  periodical  rains,  are  in  like  manner  spread 
ovjer  extensive  flats,  and  they  have  in  consequence 
little  depth.     Of  this  sort,  there  is  a  great  nam- 
ber,  both  large  and  small,  scattered  throughout  dif- 
ferent parts  of  the  country.    The  most  consider- 
able are  the  lakes  of  Mandlha,  situated  kn  25^  30' 
of  south  latitude,  that  of  Ypacaracy,  situated  in  25^ 
Sd',  and  the  Iberi,  to  the  south  of.  the  Parana,  be- 
tween the  dOth  and  Spth.parallels.    This  lake  is  «f 
an  irregular  figure,  nearly  200  miles  in  length,  but 
little  more  than  46  in  bieadth.     it  gives  rise  to  three 
•riven  which*  issuing  from  its  south-west  extucauty, 
fidl  into  the  Parana,  namely,  the  St  Lucia,  Bateki, 
and  Corrientes,  and  also  to  the  river  Midni^,  which, 
taking  a  south-east  coumc^  faUa  into  the  nver  Uphi> 
^piay.    It  is  shallow,  and  filled  with  aquatic  plants, 
.whidi  gready  obstuct  the  access  into  the  interior* 
The  immense  expanse  of  its  waters  is  diversified  by 
^aeveral  islands,  which  are  covered  with  wood,  and 
alMund  in  deer  and  other  game,   it  praduces  a  coHp 
iksnal  supply  of  fish,  which  are  remarkably  aweeit 
and  firesh,  and  abundance  of  wild  fowl  are  found  on 
itaancfiioe.    This  lake  overflows  twice  a-yaar;  its 
«nivirons  are  fiartale  asid  beautiful,  and  they  are  ea- 
Imned  b^r  the  fianriafauig  aettleqients,  now  catted 
PnesidencieB,  adiich  have  been  estahliahed  on  its 


•  In  the  late  additions  which  have  been  made  to  the 
vioeooyalty  of  Bueaos  Ayces,  firom  the  kingdom  of 
Fain,  the  lake  Titiaca,  or  Chucuito,  appears  to.be 
uiduded.  It  is  situated  betwaen  the  two  Oordil- 
leras  of  Peru,  in  the  north-westem  part  of  the  pro- 
Tinoe.  of  Los  Charcos,  and,  being  fomed  by  the 
accumulated  waters  of  the  smrouadang  moualaina, 
ndiich  have  no  outlet,  it  differs  entirely  from  the 
lakes  which  are  to  be  found  in  the  flat  parts  of  the 
couiMvyy  beiiig  In  some  parts  firom  70  to. 80  fathoms 
in  depth.  It  is  about  240  miks  in  oircumfereno^ 
and  is  navigable  for  the  largest  vessels,  but  is  subject 
to  storms,  owing  to  the  wkids  which  descend  in  tror 
mendpua  gusts  from  the  neighbouring  mountains. 
It  is  firequented  by  unmense  flocks  of  water-fowl ; 
and  its  snores  are  covered  with  flags  and  rushes, 
winch  serve  for  many  purposes  of  domestic  manup 
fiustore.  It  contains  several  islands,  of  which  the 
largest  is  Titiaca,  from  which  this  lake  derives  its 
name.  The  hanks  are  crowded  with  towns  and 
v^kgca,  wlddk  are  cmisidered  the  most  pleasant 
residences  in  the  country.  '  Helms,  who  travelled 
by  this  route  from  Buenos  Ayres  to  Lima,  men^ 
taoDS,  that,  after  quittmg  the  banks  of  the  Plata, 
he  ctid  not  meet  with  any  country,  in  the  whole 
aonrse  of  his  journey,  so  pleasant  and  pictonesqiiei, 
as  that  which  bordered  on  this  lake.  The  hills  and 
didea  qipeared  agreeably  intermixed  with  the  tiohi- 
ast  meadows,  on  which  were  feeding  numeBOUS  herds 
of  cattloi  mules,  horses,  and  sheep. 


The  vast  plaina  of  whkb  so  great  a  proportion  of  Bikm 
this  viceroyaity  consists  are  maay  of  them  fruitful ;  ^yt^ 
and«  in  the  vicinity  of  the  ^wuuahsettl^meata,  where  ^'^^ 
they  have  been  cultivated,  they  vield  abundant  cmps^'""'^ 
^  excellent  corn,  and  other  productions,  while  others ^'"p*  ^ 
aSord  pasture  for  niimerous  flocks  of  sheep.  Fcon  ^ 
the  banks  of  the  Paraguay,  immense  plains  extend 
westward  to  the  limita  of  the  province  of  Log  Char- 
cos,  i|nd  to  the  mountains  that  rise  far  to  the  north. 
These  are  in  general  elevated  and  dry,  though  tra- 
versed by  numerous  rivers.  They  are  skirted  by 
«xteD^ive  and  ancient  foreiSts,  which  ailbrd  shelter  to 
the  wild  animals  of  the  country,  and  they  are  inha- 
bited by  scattered  tribes  of  Indians,  who  roam  over 
their  trackless  deserts  in  a  state  of  savage  independ- 
ance.  One  continued  plain,  in  like  manner,  extendi 
from;  the  banks  of  the  Plata  to  Chili,  and  to  the  large 
rivers  of  Patagonia.  Tliese  plains  are  called  die 
PampaSf  and  £hey  present  one  uniform  expanie  of 
waving  grass,  uainterrupted  either  by  wood  or 
eminence  for  a)»out  900  miles.  The  luxuriant  her- 
bage of  those  ferdljB  districts  affords  pasture  to  ma- 
merable  herds  of  cattle,  which  rove  about  over  a  great 
portion  of  South  America,  and  which  are  principally 
souglu  afker  by  the  Spanish  hunters  for  their  bides  and 
tallow.  The  same  circumstance  has  also  favoured  tk 
multiplication  of  wild  horses,  which  are  so  nuoteroia 
)n  the  plains,  that  taavallers  are  oflen  surrounded 
with  them  fra-  the  space  of  several  weeks ;  iipd  while 
they  are  passing  them  in  tnoops^  a|  M  speed, 
which  frequently  happens  for  hours  together,  the 
party  are  in  the  greatest  danger  of  being  run  over 
and  trampled  down.  Here  are  also  found  deei, 
as  well  as  grei^  §bundance  of  ostriches,  annadii- 
ksesy  wiki  gees§,  ducks,  partridges,  and  other  gane, 
and  towards  the  frontiers,  guanacoes  and  vicun^ 
aas  are  B»et  with  in  considerable  numbers.  Theie 
regioas  %te  not  well  watered;  for,  though  the 
rivers  SidadiUc^  Hueque-Leuru,  and  the  first 
Pcanguariero,  otherwise  called  Rio  Colorado,  run 
ihroK^  theaif  the  country  is  traversed  by  no 
amollcff  streams  running  into  those  main  rivers;  s9 
that  they  bold  tbehr  soutary  course  through  the  arid 
plains ;  and  no  waler  ia  to  be  found,  except  wliat  a 
collected  in  the  pools  when  the  rain  fidla. 

This  country)  thougli  neither  inhahite4bj  IndianfMoiei 
nor  Spaniasds,  i$  occasiopally  traversed  by  both ;  bj^"^^ 
the  foamor  ia  hunting  or  in  predatory  excursioQS,^|V 
and  by  the  latter  in  jmimeying  from  Mendou  to 
Buenos  Ayres,  or  in  hiNAling  e^^peditiooa^  There  is 
a  route  across  the  Pampat  to  Chili ;  but  no  stations 
hav«  been  e^i^ahed  for  the  accomnodatios  or 
protection  i)S  travell^%  who  are  exyoyd,  in  con- 
sequence*  to  the  attacks  of  the  sav4^  Indians* 
As  thene  is  fi^^ently  np  bealien  |ra^  for  hun* 
dreds  «f  mile^,  nor  any  traces  by  which  the  road 
can  he  discovered,  the  journey  i^cross  the  level 
country  is  often  pursued  by  the  compass.  In  tra- 
velling, covered  carta  are  made  us^  o^  which  are 
constructed  vritb  all  the  accommodations  of  a  house, 
having  dooas  to-  shui^  windows  on  each  side,  and 
mattraases  laid  on  the  floor,  nn  wbiph  thq  traveUea 
sleep  for  the  ^witer  part  of  th^  joumev.  In  gene- 
BBly  tW  b^in  tjfayqlliaig  abou^  two  wox$  befov 
sun-set|  and  continue  all  nighty  iHitjl  ai^  hour  sStr 
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rtienot  ran-rne  in  Um  m^rotiig.  in  tiie  conne  9t  thit  joar- 
laejf  the  party  ate  exposed  to  mmj  titmfon  Mid  in« 
conveiiieiiGieB.  Of  these  the  want  of  water  m  t]ie 
most  serious  evil.  It  It  alwi^s  nocesiaiy  to  oany  a 
supplj  with  thean,  both  for  themselfea  And  their 
cattle ;  but  when  this  fkils,  they  sufer  the  greatest 
distreis,  unless  fortnnatefy  a  shower  of  rain  comes  to 
their  relief.  The  exeessive  hesu  during  the  di^ 
are  also  greatly  eotnplaiDed  of*  Against  tiMOe  the 
caravan  aabrds  no  adequate  liieher,  nor  does  it  pro- 
tect its  inmates  against  the  rains,  which  often  faJi  in. 
OKcesBive  quantities.  The  inconoeivable  f^  of 
the  westerly  winds,  which  sweep  across  the  PmmpM 
without  any  interruption,  pc^esents  another  obstacle 
to  the  progress  of  the  traveller.  There  is  a  road 
established  across  the  country  from  Buenos  Ayres  to 
Lima)  which  is  more  frequented  than  the  route  ta 
Chili.  On  this  road  regular  stages  were  established 
in  the  year  1748,  post-houses  were  erected,  and  re- 
lays of  horses  and  carriages  were  provided,  for  the 
accommodation  of  travellers.  It  is'  likewise  iVee 
irom  all  danger  of  attacks  fHbm  the' Indian  tribes, 
who,  in  their  predatory  incursions,  seldom  advance 
so  far  witbia  the  precincts^  of  the6]iaQish  territories  \ 
and  it  is  only  in  the  first  stages  that  it  is  thought 
necessary  to  place  troopa  at  the  difierent  stations  fbr 
the  secerity  of  travellen.  This  was  the  route  pur- 
sued by  Helms,  the  German  Mineralogist,  who  has 
published  an  account  of  bis  journey.  In  traversing 
the  BMMmtainous  districts  of  the  Andes,  the  party 
were  exposed  to  the  most  sudden  and  dangerous  vi- 
cissitudes of  heat  iind  cold,  sometimes  oppressed  by 
the  scorching  heat  of  the  deep  vidleys  through  which 
the  road  winded,  and  within  the  space  of  a  few 
hours  shivetiog  in  the  regions  of  everlasting  ice  and 
snow. 

There  is  a  very  large  tract  of  country  in  the  ex- 
tensive plains  of  South  and  North  America,  at 
which  the  soil  is  saturated  with  fossil  salt.  In  this 
viceroyalty  the  saline  plains  extend  about  600  ov 
700  miles  in  lengthy  and  150  in  breadth.  It  has 
been  generally  observed,  that,  in  all  the  country 
westward  of  the'  Paraguay,  in  all  that  tract  which 
is  comprehended  under  the  denomination  of  the 
Chaco,  and  in  the  country  also  to  the  south  of  the 
Plata,  from  Cape  St  Anthony  on  the  south  to  the 
Rio  Vermejoon  the  north,  there  is  not  a  single  rivu- 
let, lake,  or  well,  which  is  not  of  a  brackish  taste 
during  the  heats  of  summer,  when  a  quick  evapora* 
tion  takes  place,  or  during  a  long  course  oi  dry 
weather,  when  no  rain  falls  to  correct,  by  its, fresh* 
ness»  the  natural  saltness  of  the  rivers  and  iprmgs. 
All  the  rivers  that  flow  from  the  western  Andes 
yield  excellent  water,  until  they  reach  the  salt  ter* 
ritofy,  aiter  which  their  waters  are  not  fit  to  be 
drunk  until  they  reach  the  Parana.  Even  the  great 
rivers  the  PHcomavo  and  the  Vermejo  have  a  brack- 
ish taste  durii^  llie  dry  season,  when  their  waters 
are  low^  The  mers  and  springs  are,  however,  more 
impregnated  with  salt  in  some  parts  than  in  others. 
The  fort  of  Melincuei  which  is  sitaated  about  ^9* 
44^  S.  lat«  and  about  150  miles  to  the  north-west  of 
Bneftos  Ayres,  is  almost  entirely  surrounded  with 
sdl  lakes,  whidfa  are  frequently  dry  when  there  is  a 
searctljf  of  nob,    Aaara  mentions  that,  arriving  in 


this  quarter  in  die  month  of  Mtfd»>  he  found  the  Bu^qm 
sttfffim  of  the  ground,  finr  about  a  league  across,  >  j^^'^  ^ 
covered  to  the  depth  of  four  mcfaea  with  Epsom  salt.  ^'^"'^ 
To  the  south-west  of  Buenoa  Ayres,  about  ISO  Salt  Lakes, 
leagues,  there  is  a  sah  lake  always  filled  with  excel- 
lent conanon  salt,  which  is  preferred  to  tliat  of  Eu* 
rope  on  account  of  its  being  entir^y  free  from  a  ^ 
slight  tincture  of  bitterness,  idways  supposed,  in  ■ 
these  countries,  to  adhere  to  Euro^pfean'  salt.  In  the 
neighbourhood,  at  the  distance  of  from  400  to  450 
nniea,  there  la  an  abundance  of  salt  lakes,  which 
produce  very  fine  crystaUine^grained  salt.  These 
lakes  are  large  and  broad.  Some  oi  thekn  are  ^r^ 
rounded  by  woods  to  a  considerable  distance ;  nnd 
thehr  banln  are  idiite  wiA  salt,  which  neeA  no 
ether  preparation  than  an  exposure  for  some  time  to 
the  beat  of  the  ann.  Journeys  are  undertaken  hoiok 
Buenos  Ayvea  to  this  part  of  the  country,  fbr  the* 
purpose  of  proenriUg  aalt,  and  from  200  to  flOO  carta 
are  a^nn^lty  loaded  with  it  for  the  supply  of  tbU 
eity.  Nnmercms  salt*lakes  of  the  same  descriptioii 
occur  in  the  neighbourhood  of  the  river  Vesmi^^ 
and  in  the  Chaco  lo  the  west  of  the  Paraguay.  At 
the  ciQr  of  Assumption,  situated  on  the  Paraguay, 
in  iatftttde  t¥  4T  sonth,  and  longitude  59^  S5'  west^ 
a  considerable  quantity  of  salt  is  safioed  from  the 
earth.  Between  Santa  Fe  and.Goedova,  a  still  greatet 
quantity  is  produced,  and  this  quali^  of  tlie  soil 
reaches  to  St  Jago  del  Eatero^  where  the  whole 
ground  is  covered  with  a  wlnte  incruatation  of  sak» 
and  even  quite  across  the  barren  and  desert  pfauo 
which  extends  weatwatd  to  the  loot  of  the  Cordille- 
ra. Natural  saltpetre  is  also  produced  in  this  coun-*  Saltpetre, 
try  in  great  abundance.  After  a  shower  of  rain  the 
ground  appears  white  with  it,  so  as  to  diiU  the  feet 
excessively.  A  small  quantity^  however,  ia  only  col* 
locted,  no  more  than  is  sufficient  to  manufinNwe  fan 
works  for  the  anuisement  of  the  converted  Indian^ 
at  the  religious  festivals  of  the  Romish  church. 

In  this  country,  as  in  Braeil,  and  other  porta  of 
America,  the  cattle  are  accustomed  to  reeetva 
salt  as  part  of  their  nourishment.  In  the  pro^ 
eiiice  of  Paraguay,  they  eat  a  sort  of  salted  day 
whidi  they  find  in  the  ditches,  and  wh'en  this  Stukn 
which  sometimes  happens  in  the  eastern  can(bena  of 
this  province,  and  in  the  missions  on  the  baoke  of 
the  Uruguay,  mssbers  of  cattle-perish  in  the  space 
pf  a  few  months.  It  is  incredible  with  what  aariditir 
they  feed  upon  this  singular  nutriment*  and  when 
they  have  wanted  it  for  some  time,  no  induoemen^ 
not  even  blows,  will  tempt  them  to  quit  the  plaoo 
where  they  have  found  it. 

The  western  parts  of  this  viceroyalty,  aK>re  espe^  Moontaiaa. 
dally  the  provinces  which  were  added  from  Pertt» 
are  generally  mountainous,  e<wiprehending  within 
their  limits  some  of  the  highest  ringei  of  the  Andes. 
The  province  of  Los  Charcos  indudes  a  considerable 
proportion  of  the  two  prindpal  chains  that  run  from 
north  to  south  along  the  eastern  partt>f  Peru,  and 
between  which  lie' the  devated  plains  of  Cuaco^  with 
the  distridts  of  Los  Charcos,  rugged  and  barren,  but 
rich  in  mineral  treasures.  From  the  great  chdi 
of  the  Andes,  branches  divei^  in  different  paatai 
and  extend  far  into  the  interior.  Of  these,  thd 
mouataifts  of  Coariovn  and  AcfaaH  in  the  piovkian 
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of  Tuciunan,  and  those  of  the  more  westerly  pro- 
vince of  Cuyo,  form  secondary  ridges ;  and  another 
ridge  of  this  nature  branches  off  in  the  latitude  of. 
the  great  river  Colorado,  which,  under  the  Indian 
appellation  x»f  Casuhati,  runs  nearly  across  to  the  At<% 
lantic.     These  southern  mountains  are  covered  with 
thick  impenetrable  woods,  and  are  little  known.  The 
eastern  mountains,  which  form  the  Brasilian  ridge, 
are  also  of  secondary  elevation*    They  are  generally 
covered  with  thick  forests,  interspersed  wiUi  exten- 
sive tracts  wholly  devoid  of  vegetation.     They  form 
a  cliister  pf  mountains  towards  the  interior  provinces 
of  Minas  Geraes  and  Matto  Grosse,  by  which  the 
tributary  streams  of  the  great  river  of  the  Amazons 
are  divided  from  those  which  run  south  into  the- 
Plata.    Different  ridges  diverge  from  them  to  the 
north  and  south,  and  the  main  chain  extends  (j|uite 
across  the  Continent,  taking  a  north-westerly  direc* 
tion  towards  Santa  Cruz,  de  la  Sierra,  and  Potosi, 
and  thus  uniting  with  the  great  ridges  of  the  western 
Cordillera.    In  this  mountainous  district,  the  sum* 
mits  of  the  Andes  rise  above  the  regions  of  the 
clouds,  and  are  covered  with  eternal  snows.    In  the 
lower  parts  of  the  mountain,  where  the  snow  is  only 
occasional,  sterile  tracts  of  sandy  deserts  appear, 
which  are  bordered  with  various  kinds  of  lichen 
that  grow  in  crevices.    To  this  imperfect  vegeta- 
tion succeeds  a  wiry  kind  of  grass  or  rush,  the 
.  natural  food  of  the  guanacos  and  the  vicunnas  which 
haunt  those  upland  deserts.    The  mountains  of  se* 
condary  elevation  are  covered  with  stately  forestSt 
and  the  embosomed  vales  which  are  interspersed 
amongst  them,  though  frequently  of  a  higher  eleva- 
tion &an  the  summits  of  the  Pyrenees,  enjoy  from 
tlieir  sheltered  situation  a  temperate  and  favourable 
dhnate,  which  adapts  them  to  the  production,  in 
great  abufadance,  of  all  sorts  of  European  fruits  and 
grain.    In  many  of  those  vall^s,  apples,  peaches, 
cherries,  plumbs,  grow  to  great  perfection.    Wheat 
is  cultivated  with  success,  and  there  are  extensive 
natural  pastures,  which  afford  herbage  for  large  herds 
of  cattle  and  flocks  of  sheep. 

In  the  lower  districts  of  the  country,  and  in  the 

Slains,  wheat,  maize,  cocoa,  grapes,  oranges,  citrons, 
gs,  dives,  and  sugar-canes,  are  among  the  most  com- 
mon productions ;  and  the  herb  paraguay,  or  matt^, 
which  fumitfies  the  favourite  beverage  of  all  ranks,  widi 
the  exception  of  the  European  Spaniards,  is  yielded  in 
great  abundance.  This  herb,  which  is  called  the  tea  of 
Paraguay,  is  drunk  as  an  infusion,  and  the  Creoles 
are  so  passionately  fond  of  it,  that  they  never  travel 
without  a  supply  of  this  favourite  refreshment.  About 
]  00,000  arrobas  of  this  plant,  of  25  lbs.  each,  are 
annually  exported  from  Paraguay  to  Peru.  The  va« 
lue  of  each  arroba  is  esUmated  at  L.1,  3s.  4d.  Ster- 
ling, whidi  makes  the  annual  value  of  this  merchan- 
dize sent  to  Peru  equal  to  L.  116,666.  .  There  are, 
besides,  great  quantities  sent  to  Buenos  Ayres  irom 
the  city  of  Assomption,  of  which  this  herb  constitutes 
ode  of  the  principal  articles  of  exporL 

The  route  from  Buenos  Ayres  to  Potosi,  which  is 
1617  geographical  miles,  and  fnxa  -Potosi  to  Lima^ 
which  is  an  additional  1215  miles,  passes  over  the 
highest  ridge  of  the  Andes,  and,  according  to  the 
account  oi  HeUnsy  who  croiscd  die  continent  by  it 


to  Lima,  the  tiavdler  who  undertajM*  ^  siduous  1  iWcag* 
journey  must  expect  to  meet  with  eveiy  sert  of  pri-   ^^^ 
vation  and  hardship;  not  only  from  being  exposed  to ^'^ 
the  utmost  extremes  both  of  heat  and  cold,  bat 
from  the  nigged  and  impracticable  nature  of  the 
country  through  which  he  has  to  pass.    It  is  only 
during  the  summer  that  the  passage  across  the  Andes 
can  be  attempted,  and  as  this  is  the  season  when  the 
mountain  snows  begin  to  melt,  the  streaios  whicU 
rush  down  the  declivities  of  the  CordiUerss  are 
swelled  to  impetuous  torrents.     And  this  often  hap. 
pens  so  suddenly,  that  the   unfortunate  traveUer 
has  no  time  to  escape  from  the  fury  of  the  stream) 
but ,  is  swept  down  with  his  mule,   and  perishee 
miserably  amid  the  precqiices  and   dark  sbjates 
through  which  the  foaming  waters  take  their  rapid 
course.     To  facilitate  the  passage  across  those  rivers. 
wooden  bridges  are  frequently  constructed,  of  auffi- 
cient  breadth  to  admit  the  passage  of  a  trafeller  on 
horseback ;  but  where  the  river  is  too  broad  for  the 
construction  of  those   bridges,   other  bridges  are 
thrown  over  of  a  slighter  construction.    These  are 
formed  of  a  thin  elastic  cane,  called  hijuoo^  aod  fron 
thence  they  have  received  the  name  of  bijnoo  bridges. 
Several  of  these  canes  are  twisted  together  so  as  to 
form  a  large  cable  of  the  length  required.    Six  oi 
these  being  stretched  from  one  side  of  tlie  river  to 
the  other,  two  of  which  are  considerably  higher  dian 
the  other  four,  sticks  are  laid  in  a  transverse  direc- 
tion over  the  lower  four,  and  over  these  brsncbes  ot 
trees.    The  two  uppermost  ropes  are  fastened  to  the 
others  that  are  lower,  so  as  to  serve  as  raib  for  die 
security  of  the  passengers,  who  would  otherwise  be 
in  no  small  danger  from  the  continual  oscillation. 
These  bridges  are  only  for  men,  the  mules  being 
taught  to  swim  across  the  rivers.    But  where  the 
rapiditv  of  the  torrent,  and  the  lai^e  stonea  which 
it  contmually  rolls  dovra,  render  it  impracticable  for 
mules,  a  contrivance  is  adopted  for  passing  then 
safely  across,  named  a  tarainta.    This  coosisrs  of 
two  ropes  made  of  bijuoo,  or  of  thongs  of  an  ox-bide 
twisted  together  to  a  proper  thickness.    These  ropes, 
being  extended  across  the  river,  are  fastened  00  each 
bank  to  strong  posts,  and  the  animal  being  slung  io 
a  sort  of  leathern  hammock  which  depends  from  the 
ropes,  and  properly  secured  by  girths  round  thebelij, 
neck,  and  legs,  is  drawn  to  the  opposite  shore  bj 
means  of  ropes  fastened  to  the  hammock  and  ex* 
tending  to  both  sides  of  the  river.    For  the  carry- 
ing over  men  or  baggage  only  one  rope  is  required, 
and  on  one  side  is  a  winch  or  wheel  by  which  it  may 
be  either  tightened  or  slackened  as  circonistaDces 
may  require. 

.  In  those  upper  regions  heat  and  cold  depend,  itCliu^* 
is  well  known,  not  so  much  on  the  geognq)hical  posi- 
tion of  any  particular  place,  as  on  its  heiglit  above 
the  level  of  the  sea.  In  South  America,  accordiog* 
ly,  which  is  distinguished  above  all  other  couolries 
by  the  prodigious  elevation  of  its  soil,  we  find  ever- 
lasting ice  ami  snow  under  the  rays  of  a  tropical  son ; 
and  throughout  the  whole  tract  of  this  elevated 
country  the  climate  is  uniformly  modified  by  the 
height  of  the  land.  In  the  low  country,  on  the  other 
hand,  the  distance  from  the  equator  fixes  the  climate ; 
and  the.  extensive  and  unsheltered  plains  axe  ex- 
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poied  to  the  most  tttwchiiig  haiti^  none 
tlKMe  towards  the  aotitb.  At  Aasimptiaii,  the  cepitel 
of  Pan^uay,  which  is  dtuated  in  25^  1&  40"  of 
south  latitude^  it  is  stated  by  Aaam  that,  fai  ordinary 
sumiaer  weather*  Fal|renheit's  thermometer  rose, 
withiD  doors,  to  85  d^ees ;  and  that,  duriog  the 
greatest  heat  of  the  season,  it  rose  so  high  as  100. 
&urtng  the  winter,  in  weather  which  would  liave 
been  called  cold,  it  fell  to  45;  b^t  io  seasons  when 
the  cold  was  unusually  severe,  such  as  in  the  years 
1786  and  1789^  the  water  was  found  frozen  in  a 
CM>urt  adjoining  his  house.  The  nature  of  the 
weather  depends,  in  a  great  measure,  on  the  pre- 
lailing  winds.  It  is  generally  remarked,  that  a 
aouih  or  south-east  wind  brings  cold  weather,  and 
diat  the  weather  is  hot  when  the  wind  blows  from 
the  north*  This  last  is  the  most  prevailing  wind, 
the  sotttheriy  wind  not  blowing,  at  the  most,  for 
■Mire  than  a  twelfth  part  of  the  year.  The  west 
wind  is  scarcely  ever  known,  and,  if  it  is  sometimes 
felt,  it  scaroely  continues  for  two  hours  together. 

At  Buenos  Ayres,  which  is  situated  in  south  lati- 
tude 34^  S5\  the  weather  is,  of  course,  colder  than  at 
Assumption ;  and  it  is  considered  as  an  ordinary  winter 
in  which  there  are  only  three  or  four  days  when  wa- 
ter is  slightly  frozen.  Here,  and  on  the  coast,  the 
winds  are  greatly  more  violent  than  in  the  interior. 
The  west  winds,  which  have  been  already  noticed, 
are  more  frequent ;  and  those  from  the  south-east, 
while  they  always  bring  rain  in  winter,  are  accom- 
panied with  clear  weather  in  summer.  The  violent 
winds,  which  prevail  both  in  summer  aed  spring, 
raise  clouds  of  dust  which  penetrate  into  all  the 
apartments  of  the  houses,  and  greatly  incommode 
the  inhabitants.  Hurricanes  are  rare;  but  they 
■ometimes  occur.  In  the  year  1799,  the  settlement 
of  Atira  in  Paraguay  was  thrown  down  by  one  of 
them;  thirty-six  persons  were  killed,  many  carri- 
ages were  blown  away,  and  various  other  destruc- 
tive consequences  were  experienced.  The  atmo- 
sphere is  everywhere  filled  with  moisture,  by  which 
the  furniture  of  the  houses  is  injured.  At  Buenos 
Ayres,  all  the  apartments  which  have  a  southern  ex« 
posore  have  the  floors  continually  damp ;  the  walls 
are  also  covered  with  moss,  and  the  roofs  with  a  sort 
of  bushy  grass,  three  feet  in  height,  which  must  be 
cleared  away  every  two  or  three  years,  to  prevent 
the  moisture  from  sinking  down  into  the  house. 
This  moisture  of  the  atmosphere  does  not  appear  to 
be  in  the  least  degree  prejudicial  to  tlie  health  of 
the  inhabitants.  In  no  country  is  thunder  and 
lightning  more  violent.  The  pesJs  of  thunder  suc- 
ceed eadi  other  with  such  rapidity,  tha^there  seems 
hardly  an  instant  between  them,  and  the  whole  bea- 
venii  appear  as  if  they  were  illuminated  with  one  flame. 
These  thunder-storms  are  frequently  fatal  to  indivi- 
duals ;  and  in  one  of  them,  which  happened  in  January 
1793,  the  lightning  struck  the  town  of  Buenos  Ayres 
in  thirty-seven  places,  and  killed  nineteen  persons. 

The  precious  metals,  which  form  such  an  import- 
ttut  article  of  commerce  in  this  viceroyalty,  are  en- 
tirely derived  from  the  western  p^'ovinces,  which 
lie  on  the  eastern  declivity  of  the,  Cordillera,  and 
which,  in  1778,  were  separated  from  Pern.  The  fol* 
lowing  enumeration  of  the  mines  pceseatly  worked 


was  extracted  by  Helms  from  the  records  of  the    BuftiiM 
chancery.  Ayrei. 
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An  account  of  the  accidental  discovery  of  the  rich  Hilver  Miafs 
mines  of  Potosi  will  be  found  in  the  Encydoptedia  un-of  Potori. 
der  the  article  P^au.  In  1545,  the  first  mine  was  for« 
mally  registered.  Another  was  discovered  same  days 
afcerwardti.  A  third,  surpassipg  the  two  others  in 
wealth,  wob  distinguished  by  the  name  of.Rica,whicht 
with  a  fourth,  were  soon  worked  with. great  activity^ 
The  mountain,  whicii  at  the  base  is  1 8  miles  in  circum- 
ference, is  pierced  everywhere  by  the  operations  of 
the  miners.  According  to  ^elms,  who  visited 
Potosi  in  I789i  above  three  hundred  pits  were  at  ^^  ^ 
that  time  worked;  but  those  who  directed  these 
.works  seemed  totally  ignorant  of  the  first  principles 
of  mining.  Few  of  them  penetrated  to  a  greater 
depth  than  70  yards,  and  tiiey  were  all  of  them 
worked  as  irregularly,  as  if  it  Iiad  been  merely  for 
plunder.  Many  of  the  ):^its  were  inundated  with 
water ;  to  free  them  from  which,  a  main  conduit  had 
been  begun  in  1778,  which,  in  the  course  of. nine 
years,  had.  at  an  incredible  expence,  been  carried  . 
two  mQes  in  length.  But  so  unskilfully  had  this  im- 
portant work  been  planned,  that  even  at  its  mouth  > 
the  conduit  was  above  the  level  of  the  water  in  many 
of  the  mines,  after  which  it  rose  about  one  yard  ia 
every  thirty-two,  which  rendered  it  still  more  inef"; 
ficacious.  Eight  new  veins  were  intersected  by  this 
conduit,  some  of  them  containing  very  rich  silver 
ores.  Another  conduit  was  inspected  by  Helms 
and  the  other  German  Mineralogists  who  accom^ 
panied  him,  which  was  begun  about  100  years  be- 
fore, and  which  led  to  many  rich  veins  of  red  and 
grey  silver  ore.  For  want  of  proper  machinery, 
however,  all  the  pits  were  filled  with  water;  though»< 
under  better  management,  they  jnight  have  betDi 
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mack,  to  yieM  a  oomideraUe  reveMiQ  iq  ihek  prop> 
prietors. 

The  one  from  which  sUver  is  extracted  U.vaHOiB 
in  it8  nature,  consistency,  and  colotfl*.  *rhe  raoun- 
tain  of  Potpsi  congisU  chiefly  of  a  yellow,  very  firm 
argiiid66dU8  slate,  full  of  veins  of  ferruginous  quarts, 
in  which  silver  ore,  and  sometimes  brittle  vitreous 
ore,  are  found  interspersed.  There  is  also  a  greyish 
brown  one,  in  which  appear  some  small  grains,  and 
thin  branches  or  veins  of  silver,  running  along  t)ie  lay- 
ers of  stone.  This  ore  is  extremely  rich,  yidding  for 
each  caxon,  or  50  hundred  weight,  20  marcs  of  silver 
or  about  13  lbs.  Some  of  the  ores  which  are  found 
in  other  provinces  of  this  viceroyalty  appear  black» 
frequently  from  the  admixture  of  lead.  The  silver 
is  seen  when  the  ore  is  scratched.  These  ores  art 
called  negrillos,  from  their  colour,  and  are  esteemed 
very  rich,  yielding  50  or  60  marcs  of  silver  per 
caxon.  They  are  more  valued  also  on  another  ac* 
count,  namely,  that  the  silver  is  extracted  from  theni 
at  a  small  charge.  In  place  of  the  usual  process  of 
amalgamation  wiUi  quicksilver^  they  are  merely  melt^ 
ed  in  furnaces,  where  the  lea(]^  being  evaporated  b^ 
the  firoi  the  silver  is  left  pure  and  dean.  There  il 
another  sort  of  rich  ore,  containing  a  large  propor* 
tion  of  the  finest  silver,  which  turns  red  if  it  is  wet- 
ed  and  rubbed  against  iron.  Some  of  the  ores  glit* 
•ter  like  talc  I'hese  yield  but  little  silver ;  but,  be- 
ing sofV,  the  metal  is  easily  extracted  from  them. 
ooBw  avo  groCB)  rfom  tno  admixture  oi  copper, 
which  it  is  round  troublesome  to  separate  from  the 
iilver.  But  the  xnost  tcaree  and  valuable  ore  is  that 
irfaldi  appears  in  entangled  thmads  of  pure  silver,  so 
ftM  tbat  it  is  called  arsna,  from  its  resemblance  to  a 
ipMer't  wdb. 

•  Tba  vehifl  of  silver  fthequently  rim  through  hard 
rocka,  w^idi  hare  to  be  reduced  to  a  vefy  fine  powder 
IwAMre  the  ore  can  be  fit  for  the  process  of  amalga- 
dtttiOK.  In  <it<for  to  render  the  att  more  friable, 
it  is  frequently  roasted  or  calcined  in  an  oven.  It  is 
aitefwaids  broke  to  pieces  #itfa  iron  malletB,  afler 
whidti  h  is  oaitied  Ui  the  mills,  where,  being  ground 
to  a  Very  fioe  powder,  it  is  passed  tiirough  severid 
t«nre  sieves  successively,  the  last  being  Uie  finest. 
The  mde  ores  are  also  frequently  broke  to  pieces  by 
hammen  lifted  up  and  down  by  means  of  a  wheel. 
Theie  hammers  weigh  about  200  pounds,  and  fkH 
with  suffident  violence  to  reduce  the  hardest  stonea 
to  ttowder.  This  powder  is  laid  in  wooden  troughs, 
am  is  kneaded  with  quicksilver  and  water,  until  the 
two  m)6tal«  are  completely  amalgamated,  after  which 
llM^  quicksilver  h  evaporated  by  distillation,  and  the 
netal  which  remains  is  cast  into  ingots. 

In  some  of  the  fimalter  rivers,  mills  with  grind-* 
stonea  afc  uied.  The  ore  is  ground  with  water, 
whfdi  makea  a  liquid  mud>  that  runs  into  a  recdver. 
Th>a  mud  is  disposed  on  the  floor  ki  square  parcels 
about  a  fiftot  thick,  <3aeli  of  them  containing  25  hun- 
dred weight  of  ore.  On  each  of  these  about  200 
weight  of  sea-salt  is  thrown,  Which  is  tnonlded  ami 
itioorporated  with  the  ^earth  fbr  into  or  three  days. 
After  this  the  quantity  of  quiekdlver  whteh  their 
ju^  necessary  is  added  to  Hie  fim^s,  f^KicK  Ui 
iBO^lded  eight  tiknes  a  ^y,  md  Ktne  is  fre^Mtfy 
dilKMl  with  it,  to  accderate  rtie  ptweess  of  amoljgfSf- 


rnatsoB.  in  tiK  elofgted  kM  odd  regioni  of  PMoa  !«« 
and  Lipoft^inii  openftion  requira  a  aMMlh  or  ni  ^r*^ 
weekfe  bdbre  it  is  cowpitei.  But,  in  wsimer  da^^"^^ 
tricts,  It  is  finished  m  eifht  or  ton  d^s. 

The  manner  a  which  these  and  dl  liie  otksr  ope-Lsw^ 
rations  ai«  peiforased,  by  whidi  die  precbui  metateoftbeAi 
are  extracted  from  tbe  eoAtli,  and  afterwairds  sspavated  ^  ^ 
from  theur  ores,  is  ceaadred,  in  the  mast  unqoiliM 
terms,  by  HoImb.  After  peiating  oat  the  igadmct 
which  prevailed  in  the  prevMraa  management  af  ibt 
mines,  *<  stil  frealer,  if  poaiMe  (lie  otoet^es),  wsttbb 
ignorance  of  die  Directon  ef  smetting-hooaes  and  i«a 
fining  worha  at  PofeoaL  By  their  metlMd  of  im^ 
matioB  th^  were  sonreelf  i^le-to  gain  two-tUidsaf 
tbe  silver  oontained  in  thie  rude  ama ;  and  f^  miy 
oiarc  of  pure  aiiver  gained,  tlicy  desttejred  aae,  mA 
frequently  twe  maros  of  qukakattver.  Indeed,  all  fiM 
operations  at  tbe  ndnca  of  Potoei^  tbe  iKaumiag,  afU 
ing,  washing,  quickening,  aad  tfeaaiing  the  are)  m 
ceadacttd  m  ao  slovenly,  waatcftil»  and  aascieRlffie 
a  maaaer,  that,  to  oompare  the  enoeHeat  method  sT 
aauJgaasation  ioveoled  by  Bui^o  Bern,  and  {Hao 
Used  in  Europe,  with  the  bariNuwaa  ptoeess  usalkf 
thaaa  Indtans  and  Spaniania,  weald  Ik  an  kmsk  Is 
the  onderstandmg  of  my  readefik" 

'<  Hie  toob  of  the  Indian  miaef  (be  eentinaes)  aft 
very  badly  contrived  and  uaa^eldy*  The  haaBwr^ 
which  is  a  square  pieoe  of  lead  af  20  pemda  weiglit, 
exhauita  hia  stiei^h,«^lile  ii«n,  a  fiwt  and  a  Mf 
hmg,  Is  a  great  deal  too  ittcomanodiooa,  and,  in  sena 
aarraw  places,  oanaot  be  made  uae  of.  The  Uad 
talk>wcaadl0B,wound  round  with  weol,¥Mtttetlieflir.* 

The  sauK  aiiamaaageiDent  ptcprailed  in  the  Royd 
Mint,  where  every  hundred  weiglrt  of  refined  copper 
used  for  allor  in  the  gold  and  aiiver  eafo  cost  tht 
King  L.  55  through  tiie  tgaeraaoe  iff  the  amwm, 
who  spent  a  whole  moath  in  roaathig  and  erioiniBg 
it,  and  in  the  eoavae  of  these  tedioua  opeMtioat  fi«- 
qaefttly  made  it  unfit  far  the  purpose  to  whieh  it  was 
intended.  Mr  Hefana  was  oi^kflred  by  <he  Qovefliw 
to  introduce  a  more  lamroved  proceaa  finr  the  refifr* 
ing  of  the  coppery  aad  he  accordingly  showed,  hf 
actual  estperimeat,  that  oopper  could  be  brought  te 
a  greater  degree  irf  fiiaeness  ia  Ibwr  hoar*  and  a  ialf) 
aad  at  leas  tJwn  ^th  ef  tiie  expence.  The  ather 
evils  ia  tbe  aHmageBiiant  of  the  adnes,  he  aba  at- 
tempted M  reform,  in  conjunctaon  with  another  po^ 
sou  of  sfcfll  in  the  nmng  art,  who  accompanied  iy>i 
to  Sooth  America  fior  the  same  puipoae.  In  oHer 
to  free  the  mines  froaa  water,  two  deap  eonduili 
were  dog  in  the  meaatains ;  proper  auMhines  wtfe 
erected ;  adaJgamation  works  were  set  on  foot,  aad 
the  aecoBBary  inatructions  in  metallttrgy  were  gives  10 
six  pupils,  for  the  purpose  of  enabling  iIMb  to  reduee 
this  improved  ayatem  to  practice.  If  te  Water  ia  Ifte 
pita  can  be  drtuned,  the  maws  iff  Pbtoai  Weald  be  ia 
as  fiourishing  aeoaditioa  as  eveip.  The  fatal  aoot  of 
timber,  however,  oa  the  naked  ndge  ^aMOMaias  ia 
wfaieh  tboae  mfaiea  am  sitaattd,  aeads  greatfy  to  fetaid 

the  yrogtesa  of  the  work. 

ilUBBpeethig  the  quantity  of  aiiver  which  haa  ^^^ 
0atMcted  from  tie  miaea  of  Poteai,  varleat  BCcoeM*^^ 
haae  toaa  fiublMifed.     Bal  these  Have  geuerafiy 
bean  Ibunded  oa  impaaibot  materials,  aad  thar  a^ 
aaaagy  H  liwiaiiiieliaMe  t>o  doiM>   OtkM^v^f 
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HvmMdt's  UMiaiuible  woA  ^a  the  ldpgA9m  of  M^ 
S{«m«  ooQUiM  tba  viM  oos^ete  HPd  sati^fiiolory 
iofctinMilioNu  Tbi*  celebMUd  tmyeUer  was  enabled 
lo  procure,  from  oSciat  piQifrSf  an  account  of  tke 
value  of  die  rejral  diitiei  paid  into  (he  provinoial 
UeaiMiy  ctf  PotaMiU  on  aU  the  silver  brought  |o  the 
mint  between  tht  yeafs  16^  aiMi  1789;  and  the 
MQpfffiioii  of  thoae  duties  to  the  wb<rie  produce 
img  koewaw  tbe  annual  amount  ef  the  silver  ex- 
Icaeted  from  tbe  mioesi  during  tloa  periedj  with  the 
eseeptjoa  of  what  was  earned  away  by  the  contra- 
band Iradewt  cao  be  easily  ascfrtaioed  from  these 
•eceontai  From  tbe  year  15^  to  15369  thene  are 
9P  records  of  the  royal  dutv,  and  Humboldt  has 
aapplied  this  defirct  from  such  imperleet  and  aoci^ 
deatal  infoosMtiee  es  be  oeuld  ooUeot  in  the  worics 
0i  the  earlier  writers  oe  Seuth  Amanf»,  UUoe* 
uAto  proceeds  upon  tbe  aulhuvity  pf  a  writer  in  tbe 
irdi  oeulury»  estimales  tbe  sUver  pnedueedi  dur^ 
lag  these  eleveu  yeaiv»  labesi  tbe  oAoial  records  are 
waotingi  to  7%QO0fiW  of  maacs,  equal  to  about 
li«  l4il^OQQ,O0O  Sterling.  But»  according  to  the  more 
accurate  reckoniui^  of  Humboldt*  this  estimate  must 
be  greatly  dieva  tbe  truth ;  awl  he  coujeetures  that 
the  n^b  produee  diariag  this  period^  cannot  have 
^weeded  liktOOOfiOO  of  marcs  or  127iS0a»00O  pi- 
aatres,  etual»  valuing  the  piastre  at  4s.  s^d.  te 
h.  ii6^3$M^lU6  SterVngp  He  states^  however;  that 
liAtie  nsliaoqe  om  be  ptaeed  eo  tbe  carreeftnessof  this 
estimate. 

Frees  tbe.year  iSS6  te  the  year  157S,  a  duty  of 
oMfffifih  was  paid  oq  all  tbe  silver  braught  .to  tbe 
miaik  of  ^Mesi.  These  duties  amottuted^  during  this 
pemd  of  twmit|ktbfea  years,  to  MQU9Q6  piastres, 
wWeb  givea  a  total  produee  A>r  these  tweuty-^bree 
years,  of  4«^OQAfiflO  piaslsai,  er  5il765»8SI7  meres  of 
ttluci,  eqmil  to  Ulfl^lM^i. 

Krom  the  year  1579  ^  the  year  VJfSSt  indudini^  a 
period  ef  IfiB  yeivi*  ^  duly  ef  1^  jmt  cea^  was  paid, 
aiad  afterwards  the  fifth  of  rbir  remaiaiffg  93^  piastres^ 
BiWeh.  aosQutited  tft  nuariy  fil*  jpter  sfiMU  llieprudufie 
ef  tfiis  dtt^  for  15^  9MM0B  amsuitf^  to  lfiMi7;^7S 
piastiesy  wbioh  giaes  a  total  ^veduee  ef  about 
6i9,4,5MM&  piastres^  or  7iyMa,6fi6  •  manes*  and  au 
amiiMl  average  psoduoe  of  8,8A0,in^  piastres,  or  of 
^SMl  flsarca*  in  mKie  equal  to  something  more 
Aap  L«  81000,000  Siarliog^ 

From  tbe  year  17S6  to  1780,  Hp^imf.  of  dulyi 
a»4  the  balf  of  tbe  fift^  w^re  pfud,  aad^  duriog  tbte 
peiJeid  of  fifty^bree  yeses*  tbe  duties  amounted  to 
l4>5M,684r  pisatves,  Tbe  whole  preduoe  amoupted 
eonaequently  to  1M,199|374  piastres,  or  15,O74,0M 
maircs.  of  silver,  aod  the  annual  average  produce  to 
ahmtt  sai,7fi8  marosfe  equal  to  about  L.  i90>ooo. 

Fram  1789  to  1808,  tbere  is  no  accoimt  of  the 
re^  duties.  But,  aceordiag  to  the  records  of  the 
asmty  the  pnaduos  aaoouuted  to  46,000,000  of  pi- 
aitres,  or  to  3«£85,710  piastres  ;wr  oaiiuni»  Helms, 
who  losiied  Polosi  as  1789^  atateP  tbar  tbdre  were 
amuiaUy  eoiaed  in  the  royal  mint  flpom  550,000  to 
SMfiOO  esares  irf'^ilvei,  and  aboul^  iOOO^marcs  ii^gold. 


AeeordiBg  to  these  calculations,  the  quantity  of 
silver  yielded  by  the  mines  of  Potosi,  amounts 


For  11  years,  from  1545 
to  1556,  to 

For  S3  years,  (Wnn  1556 
to  1578,  to 

For  1 58  years,  Arom  1579 
to  178^,  to 

For  5S  years,  from  1736 
to  1789,  to 

From  1789  to  1803»  to 

la  this  accouat  the  pi- 
astre is  estimated  at 
eight  reals,  or  4s,  2^. 
Previous  to  the  year 
1600,  it  contained  IS-^ 
reals  de  Plata.  Forthia 
add  twe-tliirds  tp  the 
produce  of  theae  years, 
about 

The  allowance  for  con* 
traband  is  variously  es- 
timated at  a  third,  a 
fourth,  and  a  sixth* 
Esthnating.  it  at  one* 
fourth,  it  will  amount 
to  . 


PIsitrvs. 
197,500,000 
49>009,58O 
610,458)855 

• 

1S8,189>874 
46,000,000 


250,000,000 


302,774,484 


Add  for  contraband, 
one-fourth 


1,211,097,789 
traband,!      ^OB^rj^^^^ 


26,828,125 

10,812,481 

128,450,713 

26,960,554 
9,679,166 


52,604,166 


«8,708,T80 


Total  produce, 


1,513,872,178 


254,885,155 
68,708*780 


818,548,986 


From  this  lestmiate  of  tbe  produce  ef  tbcee  minee, 
it  will  be  found  that  they  were  never  more  fiourisb* 
ing  during  the  whole  period  of  238  years,  from 
1556  to  178A,  than  from  1585  to  1606.  For  sevch. 
ral  siACtcesBif  0  years,  the  royal  fifth  amounted  to  one 
apkd:  a  half  mWien  of  piastres,  which  supposes  an 
annual  produce  of  1,490,000,  or  882,000  marcs,  ac- 
oerding  as  the  piastre  of  silver  is  catimated  at  18^ 
or  8  reals*  *  'Ais  is  the  moPE«  surprising,  as  at  this 
period  more  than  a  third  of  tbe  silver  was  never  re- 
gistered.  Adding  this  <»ie-third  to  the  annual  pro- 
duee calculated  from  the  royal  fifth,  the  quantity 
of  silver  produced  at  this  time,  will  amount  to 
10,000,000  of  piastres,  equal  to  L.  2,104,166.  After 
the  year  1606^  the  produce  began  gradually  to 
diminish,  although  from  this  time  to  I688,  it  ne- 
ver was  below  350,000  marcs  per  ajinum*  From  the 
commencement  of  the  subsequent  century,  the  pro* 
duce  continued  decreasing,  and  firom  the  year  1736, 
jchen  the  rojrnl  fifth  only  amounted  to  85,410  pi* 
astres  till  about  the  year  1748,  the  annual  amount 
of  the  duties  was  never  equal  to  200,000  piastres. 
After  this  period,  the  produce  began  to  increase, 
and  gradually  rose  to  between  300,000  or  400,000 
marcs.  This  quantity,  however.  Helms,  who  had 
tbe^best  opportunities  of  information,  assures  his 
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#  This  coin,  toaaards  the  cosmlusian  of  die  sixteenth  century,  was  reduced  to  the  value  of  eight  reals; 
and  as  it  is  uacenaiD  wlmn  this  change  took  place,  we  cannot  exactly  iCscertain  the  quantity  of  silver  which 
was  produced  aC  this  period.    We  can  enly  be  certam  of  its  highest  and  lowaat  quantity. 
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readers  could  be  doubled,  if  the  mines  were  drained 
of  the  water  with  which  they  are  overflowed,  and  if 
some  other  simple  improvements,  which  he  suggests, 
were  carried  into  effect. 

in  1545,  it  is  mentioned  that  ores  containing  from 
80  to  90  marcs  per  quintal  of  l600  ounces,  were 
common.  The  marc  is  nearly  equal  to  about 
eight  ounces;  so  that,  according  to  this  account, 
•IDOO  ounces  of  ore  were  found  to  yield  about  600 
or  700  ounces  of  silver.  The  average  produce 
was,  at'  this  period,  from  eight  to  nme  ounces 
j9er  quintal,  which  was  nearly  in  the  proportion 
of  one  ounce  in  twenty-two  or  Cwenty*ftve.  Since 
the  commencement  of  the  eighteenth  century,  it 
is  stated  by  Humboldt,  that  they  reckon  only  on 
extracting  from  three  to  four  marcs  of  silver  from 
the  caxon  of  ore,  equal  to  5000  lbs.  which  is  only^ 
one  ounce  of  silver  out  of  every  SOOO  or  S500  ounces 
of  mineral.  According  to  experiments  made  by 
Helms  on  500  specimens  of  ores,  they  were  found 
;to  produce  from  six  to  eight  ounces  of  silver  for 
every  caxon  of  5000  lbs. ;  although  in  some  ores  the 
silver  was  in  the  proportion  of  20  marcs  to  each 
caxon,  which  is  about  one  in  S84. 

The  minerals  of  Potosi  are  consequently  extreme- 
ly poor,  and  it  is  owing  to  their  abundance  alone, 
that  they  still  produce  so  great  a. quantity  of  silver. 
•From  1574  to  17B9,  the  mean  quantity  .of  silver  af- 
forded by  the  ores  has  diminished  in  Uie  proportion 
of  170  to  one,  while  the  silver  extracted  from  the 
mines  has  only  diminished  in  the  proportion  bf.foQr 
to  one.     It  thus  appears  that  the. productiveness  of 
mines  does  not  by  any  means  depend  so  much  on 
•the  richness  or  poverty  of  *  the  minerals  which  they 
contain,  as  on  their  abundance,   and  the  facility 
with    which   they   are   worked.     It  ^iiajppens,    ac- 
•cordingly,    that   the    Mexican   mines,    which    are 
the  richest'  iti  the  world,  contain  remarkably  poor 
rniinerids,  the  best  yielding,   on  an  average,  from 
4^  to  &^'Q ;  the  middling  from  1^  to  S-j^^,  and  the 
worst  about  lA  ounces  of  silver  for  every  l600 
ounces  of  ore.    in  some  of  the  mines  of  Germany, 
on  the  other  hand^  of  which  the  produce*  ^Is  so  far 
short  of  those  of  South  America,  the  niean  propor- 
tion of  silver  is  foimd  to  amount  to  10  ounces  joer 
-quintal,  and  in  fortunate  periods  to  1 5. 

From  1545  till  1571*  the  silver  minerals  of  Potosi 
<were  all  smelted  in  portable  furnaces  contrived  by 
the  Indians.  These  were  cylindrical  tubes  of  clay, 
•very  broad,  and  pierced  with  a  number  of  holes, 
which,  admlttirig  the  air,  gave  the  flame'  a  great  de- 
gree of  intensity.  About  the  year  1571,  the  method 
^f  amalgamation  with  mercuty  was  introduced  ;  and 
of  the  8000  or  10,000  quintals  produced  by  the 
mine  of  Guancunelica  towards  the  end  of  the  six- 
teenth century,  above  6000  or  7000  quintals  were 
4^onsumed  in  the  works  of  Potosi.  About  the  year 
1763,  the  consumption  amounted  to  between  1*6,000 
and  17,000  quintals  annually.  There  are  at  present 
2000  miners  engaged  in  the  works  at  Potosi,  who 
are  paid  at  the  rate  of  25s.  per  day.  Fifteen  t|^tm- 
sand  lamas,  and  an  equal  number  of  asses,  are  em- 
ployed in  carrying  the  ore  from  the  mountain  of  Po- 
tosi to  the  amalgamation  works. 

Gold  is  fouBd  in  most  of  the  moutitainous  districts 
of  this  viceroyalty.    It  is  either  worked  in  mines, 


gathered  from  the  sands,  or  collected  from  Ae  U«ai^ 
streams.    Near  the  town  of  Mojos,  there  is  a  ^onsi-    h^ 
derable  stratum  of  rich  magnetical  ireb  sand,  vi^^y^ 
which  are  found  particles  of  gold  of  the  size  of  i 
lentil,  and  sometimes  as  h^vy  as  the  qasrter  of  a 
ducat.  The  Indians,  however,  by  their  unskilful  mode 
of  working  the  sand,  lose  ail  the  finer  partideg  of 
the  gokl,  which  are  carried  away  by  we  stream. 
Frorti  the  town  of  Mojos  to  within  a  short  distsnoe 
t>f  Potosi,  from  which  it  is  distant  180  miles,  similar 
alluvial  layers  occur,  and  gold  w  washed  from  them, 
(especially  at  the  little  town  of  Si  Jago  de  Cotagoits, 
which  is  distant  abottt  90  miles  from  Potosi.    In  tbe 
^province  of  Lipes  there  are  gold  mines,  maoj  of 
which  have  been  abandoned.  But  two  are  now  work- 
led,  and  one  of  coi^per,  the  strata  of  which  areiater* 
mixed  with  gold,  silver,  iron,  and  loadstone,    b 
Puno  and  Oniro,  there  are  several  gold  mines.   But 
most  of  them  have  gone  to  decay  from  the  tnaetivi- 
ty  of  the  inhabitants,  or  they  have  been  overflowed, 
and  all  •eiR)rts  to  4if9L\n  Uiem  have  been  found  udb- 
vailing.    llie  most  abundant  mines  are  in  the  pro- 
vince of  Cocliabainba  and  Sicaaica.    The  wbole  of 
the  mountains  in  this  last  district,  where  the  Indians 
collect  ore  by  working,  abound  in  rich  gold  ore,  and 
when,   about  a   hundred  years  ago,  a  prcjectinj^ 
part  fell-  down,  lumps  of  pure  gold,  weighing  from 
two  to  fifty  pounds,  were  severed  from  the  stone; 
and,  even  in  tlie  present  times,  in  the  layers  of  sand 
washed  from  the  mountain  by  the  rain  water,  pieces 
of  pure  gold  are  found,  sdme  of  which  wei^  an 
ounce.     From  the  ignorance  of  the  inhabitants,  bov* 
ever,  most  of  these  treasures  lie  totally  neglected. 

A  very  brief  and  general  acoount  oli  the  ani 
of  this  country,  is  all  that  can  be  attempted  within  our 
present  limits.    The  horses  and  homed  cattle,  origi- 
nally iinported  from  Europe,  have  multiplied  smai- 
i^gly  In   the  extensive  plaint   of  South  -America. 
Asses,  mules,  European  liieep,  stags  of  different  spe- 
cies, foxes,  rabbits,  goats,  and*  hogs,  are  numerous, 
and  great  numbers  Si  wild  doge  tf  e  to  be  met  withb 
These  are  descended  from  those  of  a  domestic  kind 
that  have  left  their  masters  in  pursuit  of  the  game, 
with  which  the  country  everywhere  abounds.    Tbe 
other  wild  animals  are  the  puma  or  American  lion, 
the  jaguar  and  cougar,  two  species  of  American  ti* 
gers,  which  are  strong  and  ferocious  animals,  and 
cominit  great  devastations  among'  the  flocks.    The 
jaguar,  when  full  grown,  is  a  large  animal,  some  of 
them  measuring  five  feet  from  the  nose  to  the  root  of 
the  tail,  which  is  two  additional  feet  long,  and  so 
strong  tliat  they  will  drag  the  carcase  of  a  horse  or 
boll  which  they  have  killed  to  the  place  where  tbey 
intend  to  devour  it.    They  are  excellent  swimmers, 
and  Azara  mentions,  that  he  has  seen  them  swim- 
ming across  a  large  river  loaded  with  their  prey. 
The  Puma  is  a  weak  end  cowardly  smimal,  and  is  now 
become  very  scarce  in  the  parts  inhabited  by  the 
Spaniards.     The  guazuara,  called    the  cougar  ij 
Bufibn,  is  47  inches  long,  without  including  the  tail, 
which  is  26  inches  long.     It  flies  fhom  the  human 
species,  but  kilb  calves,  sheep,  pigeons,  and  all  other 
smaller  animals.    It  does  not  stop  to  eat  the  flesh, 
but  is  contented  with  licking  the   blood.    Of  the 
other  animals,   the  most  remarkable  are  the  aota 
or  danta,  which  is  between  the  elk  and  buiUo 
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§peci£0.    It  »  of  the  siae  of  a  largo  aM»  has  no 
hornsy  and  is  of  singular  strength.    It  is  frequent- 
ly found  in  the  forests  and  plains  of  ParsgnajTy  but 
has  been  so  much  hunted  both  for  its  skin  tod  flesh, 
that  it  is  sf^arce  both  in  Tucuman  and  Buenos  Ayres. 
The  armaidilios  are  very  numerous  all  over  South 
America,  and  are  of  various  cpecies,  differing  in  size, 
and  in  the  nature  of  the  armature  with  which  they 
are  covered.  The  tamandua,  or  nurumi»  or  ant-eater, 
iff  ^9^  inches  long,  without  reckoning  the  tail,  which 
is;  in  length  22^  inches,  besides  a  thick  bunch  of 
hair  at  its  end,  11  inches  long.     Azara  enumerates 
various  other  small  animals,  which  are  generally  car- 
:  nhrorous,  preying  upon  birds,  reptiles,  or  other,  infe- 
rior quadrupeds.    The  chibi*guazu,  which  he  consi- 
"ders  to  be  the  jaguar  of  New  Spain,  or  the  tieer- 
cat  of  other  countries,  is  34  inches,  and  the  tail  IS 
inches.   Wild  cats  are  found  of  various  sorts.   There 
are  also  several  animals  which  have  the  form  of  the 
martin,  the  pole-cat,  and  the  ferret,  but  which  are 
much  larger  and  stronger.    The  sarigue  or  the  fe- 
ctthdo,  is  a  small  animal  peculiar  to.  America,  which 
pi;^  upon  pigeons,  mic^  insects,  eggs,  &c.    It  has 
a  long  triangular  and  pointed  face;   its  e3res  are 
oblique  and  jutting  out.     Its  mouth  is  large»  and 
well  furnished  with  teeth.   Its  tail  is  long,  thick,  and 
covered  with  scales,  which  it  uses  to  climb  up  trees 
and  walls  when  the  sur&ce  is  in  any  degree  rough. 
It  has  long  whiskers,  and  its  ears  are  round,  naked, 
and  transparent. 

'  Of  the  domestic  animals,  those  most  worthy  of 
note  are  the  lama  and  the  paco,  both  natives  of  the 
mountainous  parts  of  Peru,  and  inhabiting  the  higher 
districts  of  the  Tucuman,  and  the- provinces  of  Los 
Chiurcos,  and  Santa  Cruz  de  la  Sierra.  The  lama  is 
a  most  useful  animal,  and  is  ciqiable  of  carrying  hea* 
vy  burdens  in  the  most  rugged  and  dangerous  roads. 
It  is  about  four  feet  high ;  the  body,  including  the 
neck,  is  five  or  six  feet  long.  This  animal  bears  a 
great  resemblance  to  a  camel,  excepting  that  it  has 
no  hunch  en  its  back.  The  paco,  or  viconna,  is  a 
species  of  subordinate  animal  to  the  laqaa,  in  the 
same  manner  iBtsthe  ass  to  the  horse.  Their  wool  is 
fine  and  long,  and  is  a  valuable  article  of  merchan- 
dise. The  natural  colour  of  it  is  that  of  a  dried 
rose-leaf;  and  while  every  kind  of  clothing  manu- 
factured of  it  possesses  a  peculiar,  degree  of  genial 
warmth,  it  is  at  the  same  time  most  beautifully  silky 
and  light.  The  lama  and  the  paco  inhabit  the  high- 
est mountain-deserts  amid  perpetual  ice  and  snow ; 
and  the  cold,  far  from  beine  unfavourable  to  them, 
s^ms  to  invigorate  and  refresh  them.  The  tapir, 
though  more  abundant  in  Brasil,  is  also  found  on  the 
banks  of  the  Parana  and  Paraguay.  It  u  of  the  size 
of  a  small  cow,  but  has  neither  horns  nor  tail. 

Of  birds,  the  emu,  which  is  generally  known  by  the 
name  of  the  American'ostrich,'and  th6  well-known 
bird  of  prey  the  condor,  are  the  most  remarkable.  The 
emu  is  bred  in  the  Pampas.  It  is  generally  six  feet 
high^  measuring  from  the  head  to  the  feet ;  and  it  runs 
with  such  swiftness  that  the  fleetest  dogs  are  thrown 
oat  in  the  pursuit.  Carrion  vultures,  which  4y  -in 
large  flocks,  are  also  very  common,  and  feed  upon 
numerous  carcases  of  the  cattle  slaughtered  for  the 
sake  of  their  hides. 
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The  rivers  dxtund  in  great  varieties  of  fish  \  and    Baenoa 
of  amphibious  animals,  there  are  on  the  coast  tur-     Ayi^ 
ties,  seals,  and  sea-lions;  while  alligators  or  cay-^|^|V^^ 
mans,  of  a  large  size,  and  vierv  voracious,  swarm  in   "^ 
'   all  the  rivers.     The  interior  of  the  country  is  infest- 
ed by  innumerable  tribes  o(  reptiles  and  insects, 
which  are  brought  into  life  in  the  damp  forests,  and 
on  the  rank  soil  on  the  borders  of  rivers.     Serpents 
also  abound  in  these  parts,  among  which  the  most 
remarkable  is  the  enormous  boa  constrictor,  which 
is  chiefly  found  in  the  marshy  places  of  the  forests. 

In  regulating  this  colonial  trade,  Spain  has  uni-  Cowiierce* 
formly  proceeded  upon  the  principle  of  sacrificing 
the  colony  for  the  supposed  advantage  of  the  mother 
country ;  and,  with  this  view,  such  restraints  were 
imposed  on  the  commerce  of  her  South  American 
provinces,  as  forced  them  to  depend  entirely  on  the 
parent  state,  both  for  the  supply  of  their  wants,  and 
for  the  sale  of  their  produce*    They  were  not  only 
entirely  debarred  from  trading  with  Europe,  or  with 
any  other  country,  in  tlieir  own  vessels,  but  dieir  in- 
tercourse with  each  other  was  either  entirely  prohi- 
bited or  obstructed  by  many  severe  restrictions. 
Under  this  system,  the  commerce  of  Spain  with  her 
Qok>nies  centered  entirely  in  the  port  of  Seville ;  and 
the  cargo  of  every  sb^  destined  for  the  colonies 
was  inspected  by  a  board  appoiiited  for  the  puipose» 
before  she  could  receive  a  licence  to  make  the 
voyage.    In  17i20  this  commerce  was  transferred  to 
Cadiz,  as  being  a  more  convenient  port;  and.  the 
commerce  .was  carried  on  by  means  of  annual  fleeti, 
which  sailed  periodically,  and  which  consisted  of 
two  squadrons^  known  under  the  respective  appella- 
tions of  the  gaUeons  and  the  flota.    These  expedi- 
tions were  made  exclusively  to  the  Gulf  of  Mexico ; 
and  it  was  through  the  ports  of  Porto- Bello  and 
Vera  Cruz  alone  that  the  colonies  of  Spain  were 
either  supplied  with  European  commodities  or  found 
a  vent  for  their  own  productions.    Owing  to  this  li- 
mited intercourse,  the  produce  of   America  was 
exchanged  for  that  of  Eurc^  on  terms  extremely 
disadvantageous.    Her  markets  were  always  imper- 
fectly supplied  with  the  commodities  of  Europe, 
which  bore,  in  consequenpe,  a  very  high  price ;  while 
her  own  productions,  being  restricted  to  particular 
ports,  were  always  liable  to  arrive  at  a  market  al- 
ready overstocked.      The    Spanish    colonies    lan- 
guished '  under  those   harassing   restrictions ;   and 
Buenos  Avres,  whose    territorial   resources    con- 
sisted neither  in   gold,   silver,   indigo,  cochineal,, 
nor  in  any  of  those  precious  products  which  are 
easily  exported,  but  in  bulky  and  perishable  commo- 
dities requiring  the  constant  command  of  shipping, 
remained  for  a  long  time  in  a  state  of  obscurity  and 
depression. 

But  the  opei^tion  of  this  system  was  eventually 
counteracted  by  its  extreme  violence  and  injustice; 
in  consequence  of  which  it  was  foUnd  impossible,  in 
cases  where  it  prohibited  the  colonies  from  being 
supplied  with  articles  of  the  first  necessity,  to  carry 
it  into  strict  execution.  Salutary  evasions  were, 
therefore,  connived  at,  and,  in  process  of  time,  a 
contraband  trade  was  established,  wliich  was  found 
so  beneficial,  that  it  flourished  in  spite  of  all  the  ex- 
pedients adopted  to  prevent  it.  The  legitimate 
■        «  5z 
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commerce  wat  pM^ortienablf  dimiiiishedy  and  Ihe 
anniial  squadron  gradually  dwindled  away  firom 
15,000  to  2000  Ions  of  rii^^ping. 

Those  encroachments  on  the  monopoly  of  the  co* 
lonial  trade  plainly  suggested  the  necessi^  of  relax* 
ing  the  restraints  by  which  the  colonies  wereop- 
pressed,  and  of  devising  some  method  for  ensuring 
to  them  a  constant  and  adequate  supply  of  European 
produce.  In  the  year  1740»  a  considerable  part  of 
the  American  trade  was  permitted  to  be  carried  on 
by  register  ships,  which,  on  psirehasing  a  licence 
from  the  Council  of  the  Indies,  were  allowed  to  sail 
at  any  time,  and  whieb,  in  the  year  1748,  finally 
superseded  the  galleons  and  flota,  aAer  they  had 
been  in  use  lor  two  centuries.  By  means  of  this  in- 
tercourse, the  American  market  was  more  regularly 
supplied  with  the  productions  oi  Europe,  and 
Buenos  Ayres  was  benefited,  along  with  the  other 
colonies,  by  these  regulations. 

Other  relaxations  of  the  system  of  restraint 
soon  followed.  In  1774,  a  free  intercourse  was 
opened  between  levend  of  the  American  provin- 
ces;  and,  in  1778,  seven  of  the  principal  Spanish 
ports,  to  which,  in  1788,  five  others  were  added, 
were  permitted  to  engaffe  in  a  fVee  trade  with 
Buenos  Ayres,  and  with  the  ports  of  the  South  Sea. 
These  regulations,  together  with  the  erection  •  of 
Buenos  Ayres  into  an  independent  viceroyaltv  in 
1778,  gave  it  importance  and  sidbility ;  .and,  from 
thir period,  its  imports  and  exports. have  progress 
sively  increased-  Previous  to  tilie  year  1778)  not 
more  than  12  or  15  registered  vesselawere  engaged 
in  the  colonial  trade  of  South  America,  and  these 
seldom  performed  more  than  one  voyage  in  three 
years.  But,  in  that  year,  their  number  increased  to 
1 70*  vessels,  the  value  of  whose  cargoes  amounted  to 
L.1, 958,676.  For  the  further  encouragement  of  the 
trade  of  Buenos  A3rres,  salted  meat  and  taUow  were 
allowed,  in  the  year  17^,  to  be  exported  duty-free ; 
and,  by  this  and  other  regulations,  th^  trade  and 
population  of  the  adjacent  proyinees  was  consider- 
ably increased.  Azara  gives  the  foUowing  annual 
average  estimate  of  the  trade  and  shipping  of  Buenos 
Ayres,  taking  the  average  of  the  years  between  I792 
and  1796. 
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- 

Pnstree. 

Piaiitirfi. 

^H 

Cadiz 

681,615 

928,818 

1,554,828 

21 

Barcelona  and 

' 

Malaga 

595,229 

21,845 

617,074 

6* 

Corunna 

223,484 

75,584 

233y669 

si 

St  Andero 

82,501 

24,187 

56,688 

t 

Vigo 

6,182 

4,400 

10,582 

* 

Jijon 

4,684 

2,128 

6,784 

f 

St  Lucar 

287 

287 

83f 

2  >  545,864 

Experts  ta  Spam. 


Aym. 


No.of 
Car- 
goca. 


19 


47 


To  wliat 
Ports  sent. 


Silver  in  Pi- 
asti  es,iu  In- 
gots, or  to 
Plato. 


Cadiz 


Corunna 
St  Andero 


Valiw*  of 
Gold  in 
Piastres^ 


1,002,557^1,798 
15^Barcelona|  \ 

dr  Malaga    200,885  88,281 

988,848)625,696 
5,202 


I,68d 


447,488 

877,801 
32,685 
50,189 


hie  in 


2>891,845 

56l»568 
1,656,729 

57,02s 


♦,667,166 


In  pounds  Sterling,    L.  982,048 
Imports  Jrom  the  Havannah. 


Sugar 

Confections 

Honey 

Cocoa 

Coffee 

Brandy 

Rice 

Wa^t 

Pitch  and  Tar 

Linen 

Manna 

Dye*wood& 

Acuna  wool 


Vahie  in  pounds  Sterlings 


18,087 

arrobas. 

87 

diUo. 

182 

Jan. 

65 

arrobu. 

Sti5 

ditto. 

1,277 

casks. 

240 

quintals. 

505 

arrohas. 

87 

quintals. 

478i 

pieces. 

96   pouDd& 

S7\  quintah, 

188 

ditto. 

L.  20,897. 


Exports  to  ih§  Havtmnak 


Silver  in  piastres 
Salt  Beef 

17,286. 

89>281  quintals. 

TaUow 

10,617  arrobas. 

Fine  furs 

147 

Sea- wolf  skins 

828 

Common  wool 

SO  atiobaAi 

Sheep  skins 

113  dozen. 

Flour 

440  quintab* 
25  ditto. 

Oil  of  the  sea*wolf 

Copper 

50  ditto. 

Goose  wings 

70 

Value  in  pounds  Sterling, 


L.1 5,057* 


Imports  Jrom  Lima. 


Sugar 

Cocoa 

Cinnamon 

Rice 

Salt  Stones 

Indigo 

Wrought  ir<m ' 


In  pounds  Sterling,    L.  535^537 


Value  in  pounds  Scerlingi 

to 


4887   arrobas. 
295    do. 
75^  pounds. 
80    quinuls. 
200 
188    pounds. 

7 

U5»6i> 
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Msfpofi9  io  JLiwM* 

Pttngoaytea 

1 

■                        m 

8688amba8. 

Tallow 

• 

fSOO     do. 

Swanskins 

- 

SO 

N^;ro  slffvea 

- 

M 

Hoes 

•                        k 

419 

Thread 

» 

m 

Silk  stockings 

•                        • 

s 

Hats 

•                        • 

24 

Vrfoein  potnds  Stefikig,  i#.47fS. 

hmparHfmm  ike  Coast  ^A/Hm, 


.Negro  slaves 
Hoes 


1338 
1420 


ValueJa  pounds  Stevlmg^.       L.66,705. 
Escporis  io  the  -Coast  iff  Africa, 


Silver,  in  piastres 
Talue  of  goods 


fSO.S76 
1*2,738 


Tdne  in  pounds  Sterling,         L.27,987< 

ffects  of       '"  ^  7^^^  1797>  hostMilies  commenoed  tetween 
le  ^Wsr      Spain  and  Great  Britain ;  and,  in  conseqnenoe  of  this 
ritb  Eng.  event,  Hhe  trade  between  the  mother  country  and 
;nd  on       ii^r  Sootfi  American  coleviies  was  necessarily  ex- 
^minerce.  ^^^^^  ^  ^1^  maritime  hostility  of  Britain.    So  efiec- 
tually  was  this  hostttlty  carried  on  by  the  British 
eruiaers,  t!bat,  in  1798|  the  trade  of  tiie  Spanish 
settlements  was  al  a  stand ;  and  it  was  oalcnlat* 
ed  that  lAiove  three  millions  of  liides  were  lying  at 
the  warehouses  of  Buenos  Ayres  and  Monte,  Video, 
ibr  whidi  no  veet  could  be  found,    Buiopean  goods 
were  totally  wanting,  or  had  risen  to  excessive 
j^ces.    Linen  was  not  to  be  had,  -and  the  cotton 
stuft  of  the  country,  or  tliose  which  came  from 
Peru,  were  substituted  in  lieu  of  it,  and  for  bsandv 
and  Spanish  wines,  those  ^of  Ccnro  were  used.    This 
stagnation  of  trade  was  at  length  relieved  by  the  in- 
tervention  off  the  neutral  vessels  of  the  Americans, 
which  brought  European  goods  to  the  colonies*  «nd 
took  away  wreir  surplus  produoe  in  return ;  and  this 
contraband  intercourse' was  found  so  indispensflble 
to  die  trade  of  those  countries,  tiiat  it  was  either 
connived  at  or  openly  encouraged. 
Interior         ^  ^^T  extensive  toadc  is  carried  on  between  the 
Commerce,  lower  and  upper  provmoes  of  this  viceroyalty,  and 
dso  with  Poru  and  Chili.    The  herb  of  Paraguay, 
known  by  the  name  of  Paraguw^  tea,  asid  the  ^oi^lie 
and  mides  of  the  prorinces  or  Buenos  Ayves  «nd 
Tucunian,  form  the  staples  of  this  •commerce.    I'he 
herb  of  Paraguay  is  in  euoh  demand,  «that  the  crop . 
on  the  ground  is  genendly  sold  before  it  is  gatherecL 
The  quantity  ffxported  to  Pern   is  estimated  «t 
tySOOjOOO  libs.,  and  about  1,000^000^  Ifos.  are  an* 
nua%  sent  to  Ch2H.    The  remainder  m  consmned  in 
Paraguay,    Tucuman,    and    the    other    provinces. 
There  is  a  continual  demand  for  aMiles  in  Pern  and 
Potosi  to  carry  on  the  work  of  the  mines ;  and  it  is 
calculated  that  about  60,<K)0  of  these  aninab  sva 
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nnnnsily  purchased  for  Pent  and  Poiosl  «t  the  {me 
of  between  three  and  four  piastres  a4iead.    These 
are  driven  into  the  interior  by  easy  journeys  to 
Salta,  where  they  are  taken  great  care  of  during  the 
winter,  and  when  tn  good  condition,  they  are  con- 
ducted to  Potosi,  where  they  sell  for  eight,  nine,  or 
ten  piastres  a-head ;  and  such  as  are  carried  to  Peru 
sell  for  h^her  prioeai  some  for  40  and  even  50 
piastres.    Peru  and  Potosi,  and  the  mountainous 
districts  where  the  mines  are  aicuated,  are  also  sup- 
plied with  large  droves  of  cattle  from  the  provinces 
of  Buenos  Ayres  and  Tucuman.    These  are  eidier 
caught  wild,  or  they  are  purchased  Irom  the  inn 
mense  pasture  lands  whldi  extend  over  a  great 
part  «f  the  province  of  Buenos  Ayres,  and  ane  <oon« 
veyed  by  emy  journeys  into  the  interior.     A  great 
trade  is  also  Gari;ied  on,  more  especially  when  Che 
usual  intercoorse  with  £utope  is  interrupted  by 
war,  between  Peru  and  Potosi,  and  the  other  pro- 
wnces  whkch  were  annexed  to  Buenos  Ayieb  in 
the  year  1778.     These  provinces  bei^  the  princi- 
pal mining  countries,  are  on  this  aooouat  populous, 
while,  owinff  to  their  elevated  situation,  the  dimate 
is  bleak,  and  the  soil  barren.  Supplies  therefore,  both 
of  subsistence  and  of  manofoctures,  muk  be  drawn 
from  more  fortile  regions ;  and  the  trade  in  questten* 
consists  accordingly  in  exchanging  the  produce  of 
thcf  adioinuig  provinces  for  the  precious  metals  whidi 
form  the  great  stickle  of  the  mining  districU.    Peru, 
Chili,  and  the  provinces  to  the  east,  receive -from 
the  mming  countries  supplies  of  gold  and  silver,  in 
exchange  for  which  tliey  send  maize,  wheat-flour, 
cotton,  oil,  pimento,  sugar,  hides,  wax,  soap,  tallow, 
&c.  Jbaize,  woollen  manufocturesi  and  articles  for  the 
use  df  the  mines,  &c. 

£stalla»  the  compiler  of  a  voluminous  collectioB,  PoptUsKoB. 
which  contains  mu<^  viduable  information  on  Sooth 
America,  called  Viagero  Unmersal,  -estimates  the 
pepuUttion  of  this  viceroyalty  at  1»000,000  of  Spa- 
niards and  Creoles,  besides  Indiana.  Heesdmatas 
the  population  of  the  city  of  Buenos  Ayres  at  about 
46,600,  of  whom  one  half  are  whites  or  Spaniaids. 
Though  redconed  the  capital  of  the  viceroyalty,  it  it 
not  so  popuk>tts  as  Potosi,  which,  aocoiding  to 
Helms,  contams  a  popuk^on  of  100,000;  an. 
amount  wUch  so  greatly  exceeds  all  preceding  ao* 
counts,  as  to  rend^  the  accuracy  of  his  information 
iBBtremely  doubtful.  M.  Humboldt,  in  his  general 
table  of  the  popukition  of  South  America,  which, 
however,  he  does  not  give  as  pretending  to  aocu- 
ra^,  estimates  the  Spaniah  and  Creole  population  of 
thn  riceroyalty  at  1,106,000;  which  exceeds  Estalla's  •  . 
estimate  by  100,000.  Azara  states  the  popuktion  of 
the  ^vince  of  Paraguay- at  97,500,  and  that  of  the 
provinoe  of  Buenos  Ayres  at  170,900. 

In  1606,  a  British  squadron,  consBsanded  by  Sir  Brittih  Ex- 
Home  Popham,  appeared  in  the  Rio  de  la  nnta,^^^^ 
from  whica  a  force  was  landed  under  the  oomraand 
of  Major^General  Bereaford,  for  the  reduction  of 
Buenos  Ayres.  Soase  trifling  resistance  was  offered 
by  ^e  Spaniards;  hut,  in  the  end,  General  Beresford 
entered  the  town  with  little  oppoeition.  He  i^pears 
to  have  iieen  par%  indebted  for  bis  soccess  to  the 
sacpriae  into  which  the  Spaniands  were  thrown  by 
this  uneaspected  iunsion,  for  when  tbey  hsA  suiE« 
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BuenM    ciendy  recovered  from  their  panic^  and  had  leisure 
^^  i  ^^  consider  the  inconsiderable  numbers  of  their  ene- 
^"^^V*^^  lilies,  the  ^^ritish  were  assailed  by'such  a  superiorly 
of  force,  that  thej  were  Compelled  to  yield  them- 
selves prisoners  of  war  on  the  ISth  of  August,  hav- 
ing had  possession  of  the  place  for  aboQt  tiie  space 
of  six  weeks.     In  the  meantime,  reinforcements  ar«- 
rived  from  the  Cape,  and  Sir  Home  Popham,  hav- 
ing made  an  unsuccessful  attempt  on  Monte  VideOy 
took  possession  of  the  fort  of  Maldonado,  at  the 
mouth  of  the  Plata.     Additional  reinforcements  hav- 
ing arrived  under  the  command  of  Sir  Samuel  Ach- 
muty,  the  invaders  succeeded  at  lensth  in  taking 
Monte  Video  by  storm,. and  they  only  waited  for 
fiurther  succour^  to  resume  the  attack  of  die  capital. 
The  expected  reinforcements  at  length  arrived,  in 
May  1807»  under  Greneral  Whitelock,,  to  whom  was 
committed  the  chief  command  of  the  expedition ; 
and,  oh  the  15th  June,  a  farther  reinforcement  was 
received  under  General  Crawford.  With  this  force,  a- 
mounting  to  8000  men,  it  was  resolved  to  attack  Buenos 
Ayres  by  marchiog  into  the  town.    But  no  sooner 
had  they  entered  the  place,  than  they  were  assailed^ 
from  all  quarters,  with  a  commanding  and  superi<Hr 
fire  of  grape  and  musketry.      The  streets  were  in- 
tersected by  deep  ditches  secured  by  cannon  which 
poured  upon  the  assailants  an  incessant  and  destruc- 
tive fire ;  while,  from  the  windows  and  tops  of  the 
houses,  they  were  exposed  to  a  galling  fire  of  mus- 
ketry, to  hand-grenades,  bripks,  and  stones.    In  this 
unequal  contest,  about  a  third  of  the  British  army 
was  either  killed,  wounded,  or  captured,  without  any 
material  advantage  gained ;  and,  next  day,  an  armis- 
Uce  was  concluded,  which  issued  in  a  convention, 
by  which  it  was  agreed  that  the  British  should  eva- 
cuate the  Plata  in  two  months ;  and  that  all  prisoners 
taken  on  both  sides  should  be  restored. 
lAie  Refo-     The  project  of  the  French  Emperor  to  subdue 
intion.         Spain>  for  the  purpose  of  establishing  his  brother 
Joseph  on  the  throne,  gave  rise  to  a  spirit  of  just  in- 
dignation diroughout  the  South  American  colonies ; 
and  when  his  successes  seemed  to  pave  the  way  for 
the  subjection  of  the  mother  country,   their  first 
care  was  to  take  efiectual  -measures  for  the  se- 
.  curity  of  their  own  independence.     With  this  view, 
in  the  town  of  Buenos  Ayres,  the  government  of  the 
viceroy  was  superseded  by  one  of  popular  appoint- 
ment ;  and  though  the  leaders  of  the  revolution  still 
professed  allegiance  to  Ferdinand,  it  was  generally 
believed  that  diey  had  secredy  resolved  to  riiake  off 
the  yoke  of  Spain.    Different  views,  however,  pre- 
vailed in  other  parts  of  the  country.     In  Monte 
Video  the  Regency  of  Cadiz  was  recognised ;  and, 
in  the   interior,  a  ^counter-revoluUon   was    begun 
under  the  influence  of  Liniers  and  the  adherents  of 
the  new  government  in  Spain.  To  suppress  this  move- 
ment, a  force  was  dispatched  into  the  interior,  at 
whose  approach  the  chiefs  of  the  counter-revolution 
fled,  and  being  pursued  and  taken,  they  were  bar- 
>    barously  murdered.     The  opposition  to  the  revo- 
lution begun  at  Monte  Video,  was  of  a  more  formi- 
dable character.    It  was  directed  by  £llo>  an  officer 
of  marine,  who  arrived  from  Spain  with  the  com- 
mission of  viceroy,  and  who,  not  being  able  to  pre- 
vail on  the  Junta  of  Buenos.  Ayres  to  recognise  Jiis 
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authority,  proceeded  to  boinbttd^the  dtyaod  to  de-  Tiwm 
stroy  its  commeroe.    On  the  other  hand,  the  Junu   ^y^ 
sent  their  anoiy  against  Monte  Video,  and  compelled  »  J 
Elia  to  take  refuge  within  the  walls  of  the  fortrea. 
An  armistice  was  afterwards  concluded  between  ibe 
parties ;  but  the  subsequent  tnuMaetioas  are  yet  in- 
volved  in  considerable  obscurity.     We  propose  to 
reserve   the  .account  jif  the  revolutioD  which  hsi 
been  begun  in  these  colonies,  fi>r  the  Artide  South 
AMBEtcA;  trusting  that,  bdbre  we  shall  hate  ad- 
vanced so  ftr  in  the  course  of  our  wwlc,  the  csuseof 
independence  will  have  fiiudly  triuiaphcd,  and  that 
we  shall  then  be  able  to  exhibit  a  distinct  sod  sa- 
tisfactory view  of  its  progress,  and  of  its  probable  re- 
sults bodi  to  America  and  to  Europe. 

Azara,  Voyages  en  'AmeriqUe  Metidumak^  depuU 
17SiJusqu*  en  1801.4  vols.  8Vo.  1809;-«HamboIdt, 
PoliHcal  Eitay  on  the  Kingdom  qf  Neto  ^Spota,  4  ? ols. 
Sro, — WdcocKe*BHtstoryofthe  VkeroyaUyqfBuenot 
AyrUt  1806<— Helms's  Travdsjrom  Buenoi  Ayrett 
by  Potosi^  and  Z»n»a.— Aloedo's  Geogmpkiad  and 
Historical  Dictionary  of  America  and  the  Westlndkt^ 
translated  by  Thompson,  .5  vols.  4to.  ISlO^^Ms- 
burvh  RevieWf  Vol.  XIX..  (q.) 

BUKHARA,  or  Bokhara,  an  extensive  coun- 
try in  central  Asia,  situated  to  the  north  of  the 
Onus,  which  separates  it  from  Khoarism  and  the 
kingdoin  of  Cainnil.  Its  principal  cities  are  Buk- 
hara and  Samarcand.  This  ancient  seat  of  the  coo- 
querors  of  Asia  is  now  almost  entirely  unknown  to 
Europeans.  A  few  particulars,  however,  respecting 
its  present  state,  were  collected  by  Mr  Elphinstone, 
during  his  residence  in  Caubul. 

About  the  beginning  of  the  sixteenth  century,  die 
descendants  of  Timur  were  driven  from  this  territoiy 
bv  the  Uzbeks,  who,  crossing  the  Jaxartes,  swept 
all  before  them,  till  they  were  stopt  by  the  centnl 
barrier  of  mountains.    They  thus  established  them- 
selves, and  have  ever  since  remained  the  ruling  peo- 
?le  in  Bukhara,  Bulkh,  Fergannah,  and  KhosHsm. 
'he  Uabeks  belong  to  the  great  race  of  Turk  or 
Toork,  which,  with  the  Moguls  and  Mandshoon, 
compriles  all  the  people  known  in  Europe  under  the 
general  appellation  of  Tartar.    The  beauty  of  th^ 
race  is  celebrated  by  the  Persian  poets ;  though,  for 
this  adnuration,  it  seems  chiefly  indebted  to  the  con- 
trast with  the  hideous  deformity  of  the  Mogul  sspect 
The  Uabeks  are  generally  short  and  stout    Broad 
foreheads,  high  cheek-bones,  thin  beards,  and  small 
eyes,  form  the  national  features.    Their  complexion 
is  dear  and  ruddy,  jmd  their  hair  generally  black. 
Part  of  ihe  nation  live  in  houses  and  part  in  tents. 
Of  the  latter  description,  Bukhara  contams  a  large 
proportion,  as  a  great  part  of  the  soil  is  fit  only  for 
pasturage.    This  people  have  not  the  remotest  idea 
of  travelling  on  foot;  every  man  keeps  a  hone  or 
a  camel;  even  the  beggar  must  have  an  ass  to  ride 
upon.    Horse-flesh  is  tiie  favourite  food ;  but  csn  be 
obtained  only  in  small  quantities  unless  by  the  rich. 
Their  drink  consists  chiefly  of  tea,  and  koumiss  or 
kiouniss,  an  intoxicating  liquor  drawn  from  mares' 
milk. 

The  Uzbeks,  having  embraced  Mahometanina  at 
a  time  when  they  probably  had  few  other  positive  in- 
stittttionsi  have  adopted  its  precepts  in  their  fullest 
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extent.  All  the  details  of  chril  goferninetit,  and  tfa6 
minutest  observances  of  oommon  life,  are  regulated 
by  the  precepts  of  the  Koran.  The  King  of  Bok* 
hara  assumes  the  title  of  Commander  of  the  Faithful; 
he  spends  a  great  part  of  the  day  in  teaching  the 
Mahommedan  religion,  and  of  the  night  in  prayeia 
and  vigils.  He  reads  prayers  in  his  own  mosque  i 
and  will  sometimes  perrorm  the  funeral  senrice,  even 
for  people  of  low  rank: 

In  Bukhara,  and  in  all  the  Uzbek  countries,  the 
form  of  government  is  almost  entirely  deqNitic.  The 
country  is  formed  into  divisions  and  subdivisions, 
which  are  governed  by  officers  i^pointed  solely  by 
the  sovereign.  The  villages  alone  have  some  share 
in  thm  own  administration;  but  this  cannot  form 
any  material  check  on  the  roval  authority.  The 
Uriieks  are  brave ;  they  charge  with  shouts^ 
drawn  up  in  three  linea  which  advance  success 
nvely  to- the  attack;  so  that,  till  the  third  has 
ffiven  way,  they  cannot  be  considered  as  finally  de- 
bated. Thev  make  admirable  liffht  cavaliy  from  the 
rapidity  of  tlieir  movementSy  and  firom  being  patient 
oi  thirst,  hunger,  and  fatigue,  in  an  extraordinary 
degree.  Their  laws  of  war  are  entirely  barbarous ; 
inndei  omtives  are  sold  as  slaves ;  and  this  treatment 
being  unlawful  in  regard  to  Mahommedan  enemies, 
these  sufler  a  more  cruel  fate,  and  are  butchered  with- 
out  mercy.  Yet,  in  the  intercourse  of  private  life, 
they  display  many  laudable  qualities.  They  are 
honest  and  sincere;  quarrels  are  rare,  and  a  murder 
scarcely  ever  heard  of.  Their  hospitality  is  such, 
that  Mr  Elphinstone  considers  Bukhara  as  the  coun* 
try  of  Asia  through  which  a  traveller  may  pass  with 
the  ffreatest  security. 

The  capital  city,  called  also  Bukhara,  appears  to 
be  very  considerable.  Its  population  is  said  to  be 
equal  to  that  of  Peshawer,  and,  consequently,  ex* 
ceeds  a. hundred  diousand  souls.  This  city  contains 
numerous  colleges,  supported  either  by  the  kin^,  or 
by  private  foundations.  The  sciences  exclusively 
taught,  indeed,  are  those  of  Mahommedan  Theology 
and  Jurisprudence ;  and,  even  in  these,  the  fame  of 
this  city  is  inferior  to  that  of  Peshawer.  Besides 
these  institutions  for  education,  Bukhara  contains 
caravanseries,  on  a  great  scale,  for  the  accommoda- 
tion of  trade ;  and,  notwithstanding  the  rigid  attach- 
ment of  the  people  to  the  Mahommedan  faith,  stran- 
gers of  every  religion  experience  the  most  liberal 
toleration.  (b.) 

BULKH,  or  Balk,  a  kingdom  of  central  Asia, 
situated  on  the  northern  declivitv  of  the  immense 
diain  of  mountains,  commonly  called  Hindoo  Coosh, 
which  separates  it  from  Caubul.  It  forms  thus  the 
intermediate  state  between  that  kingdom  and  Buk- 
hara. Some  of  its  vallies,  particularly  along  the 
Oxus,  are  lower,  and  suffer  more  from  heat,  than 
those  of  Caubul,  on  the  southern  side  of  the  chain. 
This  country  was  conquered,  at  the  commencement 
of  the  sixteenth  century,  along  with  Bukhara,  by 
the  Uzbeks,  who  have  ever  since  continued  the  rul- 
ing people,  Bulkh  was  conquered  by  Nadir  Shah  ; 
and,  notwithstanding  several  revolutions,  has  since 
generally  continued  in  a  state  of  nominal  subjection 
to  Caubul.  Killich  Ally,  however,  an  Uzbek  prince, 
exercises  at  pre^nt  an  authority  almost  independent. 
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The  king  of  Caubul  does  not  even  draw  any  tribute 
from  Bulkh ;  he  is  content  if  it  serve  as  a  barrier 
against  the  northern  Uzbek  tribes. 

The  country  is  ciuefly  diWded  into  three  large 
provinces,*^Bulkh  Proper,  Khdolloora,  and  Koott«> 
dooz.  Its  government  and  manners  being  those 
common  to  the  Uzbek  tribes,  have  been  described 
under  the  head  of  Bukhara.  Killich  Ally  main- 
tains an  am^  of  12,000  horse ;  after,  paying  the  ex- 
pence  of  which,  he  has  a  clear  revenue  of  a  lack  and 
a  half  of  rupees  (about  L.  19,000).  He  is  much 
beloved  by  his  subjects,  and  afibrds  such  efiectiud 
protection  to  trade,  that  his  praises  are  cdebrated 
by  all  the  caravans  which  traverse  this  part  of  Asia; 
He  seats  himself  daily  in  his  public  apartment,  on  a 
carpet,  without  pillows  or  cushions.  Those  of  his 
visitors  whom  he  wishes  to  honour,  are  seated  by 
him  on  the  same  carpet ;  while  others  must  be  con- 
tented with  the  bare  floor.  He  superintends  in  per- 
son every  department  of  the  administration,  executes 
justice  with  strictness,  and  is  particularly  attentive 
to  the  regulation  of  the  bazar,  or  public  market. 

Bulkh  is  the  ancient  Bactiia,  which,  for  wealth  and 
power,  held  a  high  pre-eminence  among  the  king<r 
doms  of  central  Asia.  The  capital  was  known  under 
the  name  of  Bactra,  and  seems  to  have  been  the 
grand  emporium  for  the  commevce  of  this  part  of  the 
world.  The  Asiatics  are  impressed  with  the  deepest 
veneration  for  its  antiqui^,  and  call  it  commonly 
<'  the  mother  of  cities."  Immense  ruins  still  attest 
its  ancient  grandeur ;  but  the  modem  Bulkh  merely 
occupies  a  comer  of  the  circuit  enclosed  by  the  an- 
cient walls.  The  country  roundy  however,  is  level 
and  fertile,  contains  a  mat  number  of  villages,  and 
is  watered  by  artificial  canals.  Tausk  Koorghaun, 
the  capital  of  Khoolioom,.contains  8000  houses,  and 
the  capital  of  Koondooz  still  exceeds  it  in  magni* 
tude.  (b.)   . 

BUNDELCUND,  or  Banoelkhakd,  an  exten^sitnatioD 
sive  district  of  the  province  of  Allahabad,  in  Hindos-  and  Extent 
tan,  between  the  rivers  Cane  and  Betwah,  occupying 
a  superficies  of  about  11,000  square  mUes.  The 
south-west  frontier  lies  in  about  ^iP  north  latitude, 
and  80^  45'  east  longitude,  and  the  territory  extends 
about  two  degrees  further  north.  In  general,  the 
face  of  this  country  is  mountainous,  high,  and  rocky; 
its  vegetation  is  scanty,  and  the  inhabitants  do  not  be- 
stow much  care  on  the  cultivation  of  if.  The  sum- 
mits of  many  of  the  hills,  however,  are  covered  with 
low  copses,  amidst  which  there  is  but  little  sprass  in- 
terspersed. Other  parts  of  the  district  exhibit  a  close 
.jungle ;  and  there  are  portions,  consisting  of  fertile 
soil,  which  are  •brought  under  suitable  culture. 

The  most  valuable  of  all  fossils,  diamonds,  have  Disiuond 
been  long  found  here,  particularly  near  the  town  of  Miuet. 
Puma  or  Pannah.    The  mines  producing  them  are 
situated  in  a  range  of  hills  called  Bund- Ahill  by  the 
natives,  extending  above  twenty  miles  in  lensth  by 
between  two  and  three  in  breadth,  and  are  said  to  be 
partitioned  into  twenty- one  divisions ;  but  we  do  not 
know  that  the  whole  belong  .to  Bundelcund.    Of 
these,  the  mines  of  Maharajepoor,  Rajepoor,  Kim- 
merah,  and  Guddaseah,  contain  the  finest  diamo&ds; 
and  one  dug  from  the  last  has  been  reputed  the 
largest  in  tlie  world*    It  was  kept  in  the  fort  of  CaU 
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limM-  ikign^  wammg  titfaer  trdaMires  'of  Rl^tb  Hinmat  Bft* 
<^"^^*     iunibir«    Seveml  ^dlffereiit  n^alis  are  proprieton  of 
^^^'^>^''^^  the  mineSi  each  having  the  dbarge  of  his  own,  wHik- 
^oot  aiyintenest  ib  the  produce  of  the  reat.    A  su- 
jwriatetident  iv  •ap|MMnted  to  »pedt  the  prodoooi  and 
«9ery  dianond  when  fotmd  is  vegiatered,  ^ued,  and, 
ftf  the  Tq'idi  <h>et  vot  ohoae  to  keep  it,  is  oifeved  for 
ado.  When  aold,  he  rooeivea  two-liiirda  of  the  yahK. 
jnthet'eigQ  of  the  Gnaperor  Aoktiaf i  themiiieaof  Pan- 
4wh  f  wxhioed  to  die  aoaeast  of  L«lMlyO0O  anaually, 
•ad  were  then  a  oonsiderabla  aoaroe  of  reveaue ;  bat 
tfbrmany  years  theyhaiwnotheen  neariy  so  profitable, 
aadit  appeals  liiatiabout  the  year  17^0,  the  govem- 
aaeat  did  not  derive unore  firom  them  thao  eqaivalaift 
to  Ij.mJoOO per  ammm*    Their  present  vakie  is  not 
.    exaetly  known.    Aocovding  to  traditioB,  the  nuaes 
were  disoovered  ty  a  fakir  or  rriigious  mendicant. 
Aipeet  of       Tiie  oeantry,  at  a  «HstMico  iroaa  the  mountaias,  is 
theeoootiy.agreeaUy  diversified  with  dosters  of  emiaeaoes  or 
aaiall  hills,  aeparale  iixnn  each  other,  exhibiting  a 
pietareaqae  appearaaco ;  •and  the  iahabitaats  iamnia- 
bly  build  their  ^nllages  at  the  hottom  of  a  hiH.   Hhev 
are  seldom  seen  in  any  other  oitaolion,  and  it  is  chief- 
ly around  the  ^ages  that  thesmail  quantity  of  gvaia 
raised  in  chie  district  is  cultivated.     But  Boodeloand 
not  being  a  <lbrtik  eoantry  m  itself  grain  is  brought 
^lOkn  the  boiks  of  the  #umna4aidthe<Sanges.  Mttiy 
odier  ooBimodities  are  auppHed  ftam  the  Decoan,  or 
anddle  fogioa  of  the  paniasahh  aad  large  herds  of  bal* 
kKska  ate  seen  ooatinaaliy  passiag  to  the  hilly  part  of 
tfaoteirhory.  The  4(Bvestsaboand%rith  tigers,  ml  the 
ahii-«au  or  white-ftetedanteiopef  as  also  the^wtld  ho«r> 
wMen  are  a!l  iiaated  by  the  ohief  men  of  the  country. 
Ifihsbitants.     The  inhabitants,  who  «re  called  ftondelas,  are  a 
bswaa  and  wai41he  peofdo,  entertaioiag  high  iiotions 
of  ^dapondeaicey  and  4iifpatient  ^  •constraim  or  in* 
dignity,    lliey  act  aader  the  Ml  impalse  of  thoee 
'    violeat  passions  which  sway  the  inhabitants  of  ibt 
east,  and  lead    to  cat«Btro|die8  of   a  nature  un« 
known  to  Earopeans.     An  instance  ocoorred  not 
bag  ago,   when   tiie  fortress  of  Adjygbur,   be« 
sieged  by  the  British  troops,  was  emcuatiDd  by  die 
gartifMm,    The  removal  or  the  &Mly  of  the  re- 
fimetory   Zemindar  'who  4iad  oecastoaed  hostilities 
having  been  directed,  his  tMier4n4aw  was  desired 
to  >prepaire  the  fcmales  of  the  family  for  it.    Instead 
^  doing  so,  however,  he  murdered  the  wliole  and 
their  ohildren  eight  in  number,  and  then  pot  an 
end  to  his  own  existence.    But  what  was  still  more 
extraordinary,  the  peipetration  of  this  horrible  deed 
was  apparently  with  the  consent,  and  without  any 
oomplaatt  of  lAie  auffefers.   The  Boadolas  are  either 
Bramins  or  Rajpoots.    About  Ditteah  and  Jhaasi, 
they  are  a  stoat  and  handsome  race  of  men,  exhibit- 
ing an  appearance  of  opulence  and  content.    They 
'  commonly  go  armed  with  a  bow  and  spear,  both 
of  whidh  are  of  exoeHont  quality ;  aad  they  know 
very  well  how  to  use  them.    They  teotify  no  ap* 
prcjicnaion    in    engaging  veteran   troops.     Owing 
to  the  inteotine  connnotions  which  long  pervad* 
ed    this   district,  every  saan   carried   arms;   and 
many,  availing  themselves  4»f  superior  force,  attack* 
ed  and  phindefed  travellers,  or  levied  a  contribution 
from  them,  on  pietflnoe  of  gparding  the  passes  which 
they  had  tteeessariiy  to  traverse  among  the  hiHs« 
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Very  Utdo  of  theur  diatwers  and  castona  is  kaoviL  Boaii 
'  WoOMn  occasioaally  bum  themselves  dkmg  with  the   ^^ 
bodies  of  their  deceased  husbands,  aooordiDg  to  a^^^ 
tetnarkable  fwlfgious  principle  dififased  in  the  east 
twhich  now  seems  universally  oi^  the  declbe.   The 
tnhaMtaafts  dwell  in  towns  and  villages,  of  which  the 
latter  are  nmch  betterthaa  aiost others  in  India;  and 
they  have  aumeroas  sCvo^g  ferts,  which  diey  are  ac- 
customed to  take  and  defend  with  detenaioed  vi- 
gour* 

These  are  aeveial  considerable  towns  in  the  dls-cuef 
trict,  such  as  Ptoaah,  Fima  or  Puhm,  where  the  Ra-Tow& 
ja(h  resides  on  accoaot  of  its  proximt^  to  the  dia- 
mond assaes,  Chatterpoor,  Ditteah,  CaHteger,  Jyght. 
poor,  Jlmnsi.     dhatterpoor,;  SO  mEes  dutant  fram 
Pannah,  and  698  firom  Calcutta,  is  exteosive,  nell 
built,  and  the  houses  chiefly  consist  of  slone.   For- 
it  was  in  a  flourishing  ooaditiaa,  a  plaoe  of 
and  aothre  comaaercial  traasictions^  and  a  kiad 
•of  depot  for  goods  oaieied  between  the  Deccaa  aal 
Miraapovr^  vi^ach  is  also  in  4lseprovinee  of  AUaba- 
tad,  and  aae  af  Ihepriaoipal  trading  towns  of  liia- 
thiatan.    The  goods  were  afterwards  •transpotfeed  by 
naworous  baUocics  aad  camels  to  the  places  of  thar 
destination,  and  so^nradi  commerce  waseoaducted 
here,  that,  when  Cbattenpoor*  preserved  its  greatea 
impeclance,  the  duties  levied  anaounted  to  L.  i&fiOO 
yearly.    It  was  deunded  by  one  of  the  rajahs  of  Baa- 
delcund,  and  eccasionally  his  cesidence.  Ditieah,or 
Dutteab,  is  a  huge  town  aurrouaded  with  a  atone 
wall,  and, is  provided  with  gates.    It  extends  a  si3c 
and  a  half  in  length,  by  nearly  as  much  in  breadth, 
and  is  populous  and  well  buik,  the  honsea  beiag  of 
stone,  and  covered  with  tiles.  .  A  qMcioos  edifice, 
•wdth  seven  cupolas,  stands  at  the  Borth*wsat  extre- 
naity,  wkdch  was  the  fbraier  reaidenceef  the  Ai^afai; 
hut  a  pakce  has  recently  been  built  for  theoi  oaao 
eaaiaeaee  withoat  the  town,  doae  to  which  is  a  cob* 
sidevaUe  hke.    The  district  af  Ditteah  wss  tnbo* 
tary  to  the  Mahrattaa,  and  .the  Rijah  coald  nin 
2000  harse,  and  as  many  ii^antry,  esteemed  excd- 
lent  troops.     JSome  years  ago,  they  testified  bov 
Boadi  they  were  to  be  dneaded  in  an  engagemait  h^ 
tween  the  veteran  forces  under  M.  de  fi^yaCf  a  h- 
mous  F^rench  General  in  tlie  Mahratta  serrioe,  where 
all  the  skill  and  abitity  of  the  oaoamander  oooki 
scarcely  preserve  the  latter  Grom  destructioD.    Bat 
among  the  moat  important  places  of  Bondelcuod  b 
Callinger,  the  chief  town  of  a  aubdivisioo  of  this  da- 
trict,  wdnch  aeems  to  have  once  been  an  iadflpcadent 
govemawont,  and  now  includes  ten  pergannsfas  or 
circles  of  vithiges.    It  has  a  fortification  built  m  a 
Mty  rock  of  great  extent,  and  ia  deemed  impr^- 
ble  by  the  oaatives.     The  waUs  are  said  to  he  six  or 
aeven  miles  in  circuit;   170  pieces  of  caaDoaare 
aaoanted  on  them,  and  a  garrison  ef  ^00  mea  is 
necessary  for  their  defence.     Nevertheleas,  its  ea» 
taral  streagdi  has  enabled  a  smalier  numher  to 
sustain  long  sieges ;  aad  the  earlier  iavaden  of  Bus* 
delcuad  him  been  compsMed  to  retire  afler  ansae- 
ccssfld  hiackades  protracted  during  several  ytM 
So  lately  as  the  year  1810,  the  British  anny,  haviai 
attempted  to  take  it  by  stonn,  was  ropabed  with  great 
daaghter.    However,  the  aarrison  of  this  foitrtsiy 
prdMbly  dreading  a  repetitiaa  of  the  fsmolt,  eia- 
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coated  fthe  place  during  the  night.    Na  ibrtresi  can 
be  more  secure  against  the  irregular  approac^hea  of 
an  Indian  array.    Here  the  Raji%  kept  his  military 
stores  and  treasure,  Mid  it  was  also  the  residence  of 
the  Europeans  in  his  serrice.    It  is  twenty  or  thirty 
miles  fVom  Pannah,  and  lies  in  24P  SB'  north  lati- 
tude.   Jhansi  is  a  considerable  town,  but  smaller 
than  Dftteah,  commanded  by  a  stone  fort  on  a  high 
hill,  inl}5^^  91' north  latitude,  and  thirty-two  miles 
distant  from  Chalterpoor.    There  is  a  district  de* 
pendent  on  the  town,  which,  from  having  been  seven- 

2  or  eighty  years  in  the  uninterrupted  possession  of 
e  P»£wa,  or  Chief  of  the  M ahrattaa,  is  in  a  more 
tranquil  state,  and  better  cultivated  than  most  of  the 
neighbouring  territories  which  have  undergone  fre- 
qoedt  changes.  Hence  it  is  frequented  by  caravans 
from  various  commercial  towns  of  India;  and  its 
wealth  is  augmented  by  a  trade  in  clo^,  and  the 
manoftictttre  of  carpets,  bows,  arrows,  and  spears^ 
the  principal  arms  of  the  Bondela  tribes.  In  the 
year  1790,  it  afforded  a  revenue  of  about  L.  50,000 
annually.  There  is  an  ancient  city  called  Ouncha, 
but  now  in  decay,  whose  Rajah  was  formerly  the  head 
of  all  the  tribei  of  Bundelcund,  and  from  whom 
their  chiefs  received  tokens  of  their  investiture.  A 
eastle  which  stands  here,  or  in  the  neighbourhood, 
resembles  a  gothi c  building,  and  is  said  to  have  been 
erected  by  a  Rajah  of  old,  who  in  one  day  gave  or- 
ders for  building  fifly-two  forts.  Iliis  may  account 
for  the  places  of  strength  seen  in  Bundelcund,  for 
which  the  particular  diaracter  of  its  surface  is  ex- 
tremely favourable. 

Besides  these,  there  are  several  towns,  vilb^s, 
and  fbrtifications  of  consequence  in  this  district,  but 
recent  events  have  rendered  the  preservation  of  the 
Mtter  of  less  importance  to  their  owners. 

Bundelcund  nrom  ancient  times  has  been  divided 
into  many  petty  territories,  whose  chiefs  have  inces- 
santly disturbed  the  peace  of  their  subjects  by  pre* 
dMory'  incursions  on  each  other.  The  successful 
captures  of  strongholds  in  the  mountains,  was  an  en- 
couragement to  die  subsistence  of  warfare ;  and  In 
addition  to  the  numerous  ordinary  sources  of  dis- 
pute,  it  is  not  unlikely  that  their  joint  interests  in 
the  diamond  mines  contributed  to  excite  dissension* 
Though  the  predominance  of  power  induced  some 
one  of  the  contending  parties  to  claim  the  superiori- 
ty, it  was  reluctantly  acknowledged  hy  the  rest ; 
whence,  instead  of  a  common  bond  of  union  to  de- 
fend the  country,  it  was  weakened  by  the  distrac* 
tions  of  the  whole.  The  Rqahs  of  Callinger  are 
mentioned  by  Mahometan  writers  so  early  as  the 
year  1008,  but  it  does  not  smpear  to  have  been  in- 
corporated with  Bundelcund  ror  several  centuries  af- 
terwards. Sometime  in  the  sixteenth  century,  it  is 
said  that  a  Bondela,  living  in  Benares,  removed  to 
a  fort  in  the  district  of  Quncha,  then  governed  by  a 
Rajah  whose  confidence  he  speedily  obtained.  This 
Bondela  had  a  daughter  of  exquisite  beauty  of  whom 
die  Ri^ah  became  enamoured,  and  demanded  her  in 
marriage.  But  her  father,  considering  die  proposal  a 
grievous  insult,  from  one  whom  certain  circumstances 
now  unknown  prompted  him  to  consider  his  inferior 
in  rank,  he,  in  concert  with  his  daughter,  plotted  a 
dndbolical  revenge.    Acquiescence  was  given  on  the 
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part  of  both,  and  «lie  Rajah  was  imriied  by  hie  bridfe    ^*^' 
to  the  house  of  the  Boodala,  where  the-  ceremony  was 
to  be  performed.    Here  a  roagnifieent  entertainmoit 
was  prepared,  of  which,  be  partook  pleatiftilly  along 
,with  his  attendants ;  but  it  was  soo»  succeeded  by 
excruciating  tortures,--«.poi8on  Iiad  been  treacherous- 
ly administered,  and  when  the  victims  became  inca» 
^ble  of  defence,  they  were  treacherously  massacred* 
The  Bondela  then  placed  himself  on  the  musnud  of 
the  Rajahs  whieh  ho  enjoyed  peaceably  until  his 
death.    He  was  siieceedad  by  his  son  Bar  Sing  Deo^ 
whose  descendant  is  the  Rajah  of  Ouaeha,  aad  ho 
gained  an  accession  of  power  by- his  setvices  to  the 
Soubahdar  of  Allahabad.  But  he  is  accused  of  being 
a  great  plunderer,  and  his  history  is  stained  by  the 
assassination  of  the  celebrated  Abul  FaKel>  Prime 
Minister  of  Aekbar,  which-  is  said  to  have  been 
committed  by  a  banditti  under  hi»  commands     Nay, 
it  is  aflirmed,  that  he  acted  in  compliance  with  the 
wishes  ci  Jehangeer,  the  emperor's  son,  who  was 
jealous  of  Abul  Fazel^s  influence  over  his*father» 
and  who,  on  his  accession  to  the  throne  of  Delhi, 
entrusted  Ber  Sing  Deo  with  the  governnMnt  of  all 
Bundelcund,  then  caHled  Dungvsh.     On  descending^ 
to  a  later  period>  we  find  that  this^  territory<  was  in- 
vaded during  the  government  of  the  RajiBdi  Chatter^ 
saul,  about  die  middle  of  last  eeotui7>  by  die  chief  of 
Furruckabad ;  and  the  Rajah,  to  aid  him  in  repeB* 
ing  the  enemy,  applied  for  support  to  the  Pediwa^ 
Sewai  BMerow.     Success  having- attended  them,  he 
adopted  Sewai  Bajerow  as  his  son,  and  partidoaed 
Bundelcund  between  him  and  his  own- sons*    But 
allotdng  him  a  third  of  his  domiaioiis,  the  land  re* 
venue  ef  which  was  estimated  at  about  L.  1,300,000 
Sterling,  was  under  an  express  sdpvladon  that  hie 
posterity  should  be  protected  by  the  Peshwa,  in  ii^ 
dependent  possession  of  the  remainder^    llie  rest 
of  his  male  issue«  sai4  to  exceed  fifty,  were  in  a 
state  of  dependence  on  their  two  brothers.    In  time 
this  division  opened  the  way  to  dissensieas,  a  aval 
war  ensued,  and  the  consequent  weakness  of  the 
•chiefs  aifiHded  an  opportnmity  for  other  invasieoa* 
All  Bahauder,  an  illegitimate  gvandsoo  of  Bajerow, 
held  a  oommand  in  the  army  c^  Sciadeah,  the  noted 
Mahratta  chief,  and  in  the  same  army  was  the  Ra» 
jah  Himmut  Bahasdar,  who  net  only  oommanded  a 
great  body  of  cavi^,  but  waa  the  spiritual  head  and 
military  leader  of  a  numerous  seet  of  devotees  called 
Gossms.     Both  seem  to  havefrUen  under  the  dis^ 
pleasure  of  the  Peshwa,  and  the  latter^  afWr  rediw 
mg  to  his  estate  in  1786,  soonunited  with' the  other 
in  attempting  the  conquest '  of  Bundeloundi    The 
Rajah  Himmut  seems  to  have  had  it  in  contempla-- 
don  to  establish  a  sovereignty  elsewheie ;  and  about 
t^e  year  1787,  be  was  actively  engaged  in  assistiag 
the  prince  Hirza  Jiirvaim  Bak4Jt^  in  raising  am  airmy, 
but  whose  death,  whidi  happened  suddee^y  in  ■  1788» 
probably  allowed  hifn-  more  leisure  to  aitond  to  the 
other  object  in  view*    He  and  hie  associalee  agreed 
that  a  large  pordon  of  the  territory  to  be  conquered 
should  be  assigned  to  hfroself,  and  its  revenue  ap-i 
plied  to  the  support  of  certain  troops  which  he  en** 
gaged  to  maintain  in  the  service  of  All  Baba»der« 
The  projected  invasion  took  plaee  in  1789;^^he» 
Ati  Bahairier  conquered  mudi .  of.  the  district  i» 
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BnMdfti-  4he  natne  of  tiie  Pesliwa,  of  whote  he  rendered  btmi 
cimkI^    self  nearly  independent;  and  in  a  short  time  the 
*^^^^  whole  was  subdued  except  some  fortresses,  which 
the  Mahrattas  have  never  been  able  to  reduce. 

Some  years  elapsedbefore  the  complete  estaUbh- 
ment  of  their  authority;  but  an  arrangement  was 
made  with  the  Peshwa,  whereby  he  was  acknowledg«' 
ed  lord  paramount  of  all  the  conquests  effected  in 
^Bundelcund  by  Ali  Baliauder,  who  engaged  to  ob^ 
him  as  his  sovereign,  and  to  pay  him  tribute.  The  lat- 
ter contrived  to  evade  both  conditions,  however;  and, 
^Aer  being  occupied  fourteen  years  in  endeavouring 
to  subjugate  the  country,  died  in  1802,  during  the 
blockade  of  Callioger,  which,  during  ten  years,  he 
had  fruitlessly  endeavoured  to  capture.  Ali  was  suc- 
ceeded by  his  eldest  son,  Shumshere  Bahauder,  then 
absent  at  Poonah ;  and  Himmut  Bahauder,  who^  to 
retam  his  own  influence,  had  for  years  been  excitine 
disa£R^tion  among  the  different  chiefs,  now  appointed 
a  reUtion  of  Shumshere,  the  young  rajah,  regent 
of  Bundelcund  until  his  return. 

A  war  next  broke  out  between  the  British  and  the 
Mahrattas.  Himmut  Bahauder  endeavoured  to  ac- 
complish the  tran^rence  of  this  district  to  the  for- 
mer, while  Shumshere  was  determined  to  oppose 
them  vigorously.  In  September  1^03,  Colonel 
Powell  crossed  the  river  Jumna  for  the  ptiq[H>se  of 
entertng  Bundelcuad,  and  was  joined  by  Himmut 
with  a  body  of  13,000  or  14,000  men.  The  united 
forces  arriving  on  the  banks  of  the  river  Cane,  which, 
.passing  the  f«rt  of  Callinger,  falls  into  the  Jumna» 
near  the  town  of  Oorahf  found  the  army  of  Shum* 
shere  on  the  opposite  side.  It  was  numerous,  oc- 
cupied a  great  extent,  and  was  strongly  posted,  but 
after  a  short  cannonade  on  both  sides  it.  precipitate- 
ly retreated. 

At  this  time  a  proposal  was  made  by  the  Mah- 
rattas, and  acceded  to  by  the  British,  for  the  ces- 
sion of  a  portion  of  the  territory  of  Bundelcund  in 
Ueu  of  certain  districts  in  the  Deccan,  which  had 
been  ceded  to  them  by  a  former  treaty*  Forces 
were  then  stationed  in  Bundelcund  for  the  protec- 
tion of  other  parts,  and  successive  engagements  of  a 
conciliatory  nature  were  made  with  Shumshere,  and 
all  the  rest  of  the  chiefs,  whereby  the  British  autho* 
rity  was  rendered  paramount.  Himmut  Bahauder 
had  previously  secured  an  advantageous  arrange- 
ment for  himself ;  and  his  death  ensuing  in  the  year 
1604,  Government  provided  for  his  family,  and  as- 
sumed possession  of  his  territory*  The  troops  who 
had  beeik  retained  in  his  service,  a  kind  of  irregular 
Ibroe,  now  dispersed.  Still,  however,  the  tranquilli- 
ty of  the  country  was  liable  to  be  disturbed,  and  in- 
deed the<cesston  of  some  parts  of  it  by  the  Mahrattas 
was  only  nominal,  as  they  had  never  been  «ble  to 
occupy  the  strong  holds  themselves.  Thus  it  was 
judged  expedient  by  the  British  to  bestow  a  con- 
siderable tract,  in  1607«  to  a  descendant  of  the  Regent 
Chuttersaul,  who  had  been  long,  dispossessed  amidst 
contending  factions,  on  condition  of  guarding  the 
passes  and  preserving  his  territorv  in  peace.  Other 
arrangements  were  made,  conceding  to  the  chief  of 
Calpee,  on  the  confines  of  Bundelcund,  a  portion  of 
;tbe  interior,  in  lieu  of  the  city  and  district  of  Calpee, 
amd  aeveral  villages  on  the  Jumna.   Meantime  it  be- 
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•came  necessary  to^besiegethe  fortress  of  CalKnger;  Buxh 
but  notwithstanding  the  British  forces  bad  captured    ^^ 
many  strongholds  of  the  Indians, -previously  deemed    J 
impregnable,  they  were  unsuccessfol  in  attemptiDg  ^^ 
to  take  it  by  assault,  aqd,  as  already  observed,  gain-      ^ 
ed  possession  by  the  garrison  retiring  in  the  night. 
Its  reduction  proved  a  great  accession  of  power,  and 
tended  materially  to  tranquillize  the  distoict,  which 
had  previously  been  incorporated  with  the  British 
empire  in  the  East,  and  a  civil  establishnfent  eon^. 
tuted  for  the  regular  management  of  its  afiain. 

The  possession  of  a  country  such  as  JBundelcond, 
occupying  1 1»000  square  miles,  is  of  considerable  con- 
sequence in  several  respects ;  and  it  has  been  sug- 
gested that  die  revenue  derived  from  it  might  be 
materially  augmented,  by  assuming  the  direction  of 
the  'diamond  mines  of  Pannah.  Nevertheless  the 
occupation  of  the  whole  does  not  seem  to  lui?e  beea 
judged  an  important  object,  more  especially,  as,  bj 
the  arrangement  above  alluded  to,  with  the  xhief  of 
Calpee,  he  was  left  in  the  enjoyment  of  a  third  part 
of  them,  to  which  he  was  originally  entitled.    («.) 

BURGER  (Godfrey  Augustus),  a  celebrated 
GermanPoet,  bom  tlie  1st  of  January  1748,  at  Wol. 
merswende,  a  village  in  the  principality  of  Halber- 
stadt,  where  his  father  was  Lutheran  minister.  In  his 
childhood  he  discovered  little  inclination  to  study; 
the  Bible  and  the  Canticles  alone  imd  any  attraction 
for  him :  these  he  knew  by  heart,  and  his  first  at- 
tempts in  versification  were  imitations  of  the  Psalms, 
W[hich,  notwithstanding  their  defects,  ^gave  proofs  of 
feeling  and  a  correct  ear.  It  is  to  this  first  direction 
of  his  studies  that  we  are  to  attribute  the  BibUcd 
phrases,  the  allusions  to  Christianity,  and  the  theo- 
^gical  style,  if  we  may  be  allowed  the  expression, 
'which  we'fiiid  even  in  lus  amatory  poetry.  He  wai 
fiond  of  solitttdct  and  indulged  in  all  the  romantic 
sentiments  which  deserts  and  the  gloom  of  forests  in- 
spire. From  the  school  of  Aschmleben,  where  his 
maternal  grandfather  resided,  and  which  he  quitted 
in  consequence  of  a  severe  chastisement,  which  had 
been  inflicted  on  him  for  conmosing  an  ^igram,  he 
was  sent  to  the  Institution  at  Halle ;  but,  at  neither 
of  these  ^places  did  he  make  any  very  sensible  pro- 
gress. .  He  discovered  a  taste  only  for  the  lessons  in 
prosody  and  versification  which  were  given  to  the 
scholars  of  the  Institution,  in  which  his  friend 
Gokingk  was  a  4:lass-fellow  with  himi  who  afterwards 
distinguished  himself  by  liis  Episdes  and  Songs; 
and  who  has  lamented  the  prematura  death  of  Biir- 
ger  in  an  elegy  to  his  memory.  In  1764,  Biirger, 
who  was  intended  for  the  clerical  office^  began  to 
attend  the  course  of  lectures  given  by  the  profes- 
sors of  the  university.  Kloti^  a  learaed  chissical 
scholar,  admitted  him  of  the  number  of  young 
people  whose  talents  he  took  a  pleasure  in  cultiva- 
ting; but  this  society  appears  not  to  have  produced 
the  same  favourable  efieot  on  the  moral  character  of 
Biirger  as  on  his  genuis.  His  conduct  prejudic^ 
his  grandfather  Bauer  against  him,  and  it  was  with 
difficulty  that  he  obtained  from  him  some  ferther  as- 
sistance* witli  permission,  in  the  year  1768^  to  repair 
to  Gottingen,  to  prosecute  the  study  of  the  law,  in- 
stead of  that  of  theolo^.  This  .chang:e  did  not 
make  him  more  regular  m  his  studies ;  Us  vmoea 
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iurger.  ^  beouae  oorrapted,  and  his  grandfather  withdrew  hia 
'  protection.  Burger  contracted  a  number  of  debts, 
and  his  situation  would  have  become  altogether  despe- 
rate, had  it  not  been  for  the  assistance  of  some  friend^. 
An  association,  memorable  in  the  annals  of  German 
literature,  had  just  been  formed  at  Gottingen :  it 
reckoned  among  its  members  Boje,  Blester,  Spren- 
>1,  Holtj,  Miller,  Voss,  the  two  Counts  Stolberg, 
I.  F.  Cramer,  and  Leisewitz.  Biirger  was  admitted 
into  it.  All  of  these  persons  were  versed  in  the 
Greek  and  Roman  literature;  and,  at  the  same 
tknci  all  of  them  idolised  Shakespeare.  The  Ger- 
mans are  the  only  foreigners  who  seem  to  relish  or 
understand  the  merits  of  this  great  genius  in  the 
same  degree  as  his  own  countr3rmen  profess  to  do ; 
and  they  do  not  seem  to  like  his  genius  the  less  on 
account  of  the  irregularities  objected  to  it  by  other 
nations.  BUrger,  m  a  great  measure,  owed  his 
style  to  the- enthusiasm  which  he  showed  in  common 
with  his  literary  friends  for  our  celebrated  tragic 
writer.  The  Rdiques  of  Ancient  English  PoelrUf 
published  about  this  time  by  Dr  Percy,  gave  an  addi- 
tional impulse  to  the  direction  whicn  his  mind  had 
taken,  and  suggested  to  him  some  of  the  produc* 
tions  which  his  countrymen  admire  the  most.  Of 
all  his  friends,  Boje  was  thq  one  who  exercised  the 
greatest  influence  over  him  in  the  choice  and  ma- 
nagement of  his  compositions.  He  taught  him  to 
miuce  easy  verses,  by  taking  pains ;  and  it  is  to  his 
severe  observations  that  the  poetical  stanza  of  Biir- 
ger owes  a  great  part  of  that  elegance  and  round- 
ness which  characterize  it.  To  the  same  friend  he 
was  indebted,  also,  for  some  improvement  in  his  cnr- 
cumstances,  which,  till  the  year  1772»  had  been 
very  uncomfortable.  On  the  recommendation  of 
Boje,<  he  was  appointed  to  the  CoUectorship  of 
Alvengleichen,  in  the  principality  of  Calenberg. 
The  winter  following,  some  tragments  of  a  ghost 
story,  which  he  heurd  a  peasant  girl  singing  by 
moon-light,  caught  his  imagination,  and  his  Leo* 
nora  appeared,  which  soon  became  popular  in  all 
parts  of  Germany.  Soon  after  th^  pt&lication  of 
this  ballad,  a  circumstance  occurred  to  give  him  still 
greater  confidence  in  his  talents :  Going  a  journey 
to  his  native  place,  he  one  evening  heara  the  school- 
master of  the  vill^e,  in  the  room  next  to  that  in 
which  he  lay,  readins  to  the  assembled  audience 
collected  at  the  inn,  uie  ballad  of  Leonora^  which 
had  just  come  out,  and  which  was  recdved  with 
the  liveliest  marks  of  admiration.  This  proof  of 
success  flattered  him  more  than  aU  the  compll- 
.roents  of  his  friends.  About  this  time,  he  marri- 
ed a  Hanoverian  lady,  named  Leonhart ;  but  this 
union  proved  only  a  source  of  bitterness  to  him,  an 
unhappy  attachment  to  her  younger  sister  having 
^rung  up  in  his  heart.  The  loss  of  a  sum  of 
money,  of  which  his  grandfather  had  made  him  a 
{Hresent,  was  the  first  commencement  of  the  embarrass- 
ment ^  his  circumstances.  The  takmg  a  large  fiirm, 
whidi  he  did  not  know  how  to  manage,  increased  it, 
and  the  dismissal  from  his  place,  which  he  was 
obliged  to  submit  to  in  1784,  in  consequence  of  sus- 
picions (probably  ill-founded)  raised  against  the  fi- 
delity of  his  accounts,  gave  the  finishing  stroke  to 

vol..  II.  FART  II. 


BUR 


555 


his  misfortimes.  He  had,  a  little  before,  lost  his  Burger, 
wife;  and  it  is  but  too  certain  that  her  death  was 
hastened  by  the  culpable  passion  which  Biirger  che- 
rished in  his  heart.  Left  with  two  children,  and  re- 
duced to  the  inconsiderable  emoluments  of  The  AU 
manack  oftheMuses^  published  at  Gottingen,  which 
he  had  edited  since  1779,  he  removed  to  this  city, 
with  a  view  to  give  private  lessons  there,  and  in  the 
hope  of  obtaining  from  the  Hanoverian  government 
a  Professor's  chair  in  the  Belles-leUres.  Five  years 
after,  this  title  was  conferred  on  him,  but  without 
a  salary ;  yet  this  was  the  only  public  recompence 
obtained  during  his  whole  life  by  a  man  who  was 
one  of  the  favourite  authors  of  his  nation ;  and  who, 
while  yet  young,  had  enjoyed  the  highest  reputa- 
tion. Scarcely  were. the  ashes  of  his  wife  cold, 
when  he  espoused  her  sister  Molly,  whose  name  his 
poems  have  made  but  too  famous,  and  who  had  em- 
bittered the  existence  of  his  first  wife ;  but  he  did  not 
long  enjoy  the  happiness  after  which  he  had  sighed. 
She  died  in  chi]d-bed,  in  the  beginning  of  1786. 
From  that  moment,  his  own  life  only  lingered  on ;  and 
the  fire  of  his  genius  seemed  extinguished  with  the 
passion  which  hadso  long  nourishedit.  Hehad  scarce- 
ly strength  enough,  in  the  intervals  of  his  dejection, 
to  finish  his  Song  of  Songty  a  sort  of  dithyrambic 
vor  nuptial  hymn,  intended  to  celebrate  his  ^cond 
marriage,  and  which  is  a  strange  mixture  of  frantic 
passion,  religious  devotion,  and  the  most  bombastic  ex- 
pression. It  was  the  last  production  of  Biirger.  Hav- 
mg  studied  the  philosophy  of  Kant,  he  had  an  idea  of 
deriving  some  advantage  from  it  at  Gdttingen,  where 
it  had  not  yet  been  iaught.  He  undertook  to  ex- 
plain it  in  a  course  of  lectures,  which  were  attend- 
ed by  a  great  number  of  young  people.  The  satis- 
faction which  the  university  expressed  to  him  for 
two  Cantatas  which  he  composed  in  1787,  at  the 
period  of  the  fifty  yeslrs'jubUee  of  this  illustrious  in- 
stitutbn,  and  his  nominaticm  to  the  situation  of  Pro- 
fiessor  Extraordinary,  reanimated  his  spirits.  For- 
tune'appearing  to  smile  on  him  once  more,  he  form- 
ed the  design  of  marnring  again,  in  order  to  provide 
a  mother  for  his  children.  Efuring  one  of  the  mo- 
ments when  he  was  most  occupied  with  this  idea,  he 
received  a  letter  from  Stuttgard,  in  Which  a  young 
woman,  whose  style  indicated  a  cultivated  mind,  and 
her  sentiments  an  elevated  and  feeling  heart,  after 
describing  to  him,  with  enthusiasm,  the  impression 
which  his  poetry  had  made  upon  her,  ofiered  him 
her  hand  and  heart.  Biirger  spoke  of  the  thing,  at 
first,  only  in  jest,  but  the  information  which  he  re- 
ceived respecting  the  character,  the  fortune,  and 
personal  accomplishments  of  his  correspondent,  hav* 
ing  excited  his  curiosity,  he  took  a  journey  to  Stutt- 
gard, and  brought  back  with  him  a  wife  who  embit- 
tered and  dishonoured  the  rest  of  his  days.  In  less 
than  three  years,  he  saw  himself  under  Uie  necessi- 
ty of  obtaining  a  divorce  firom  her,  and  the  ruin  of 
ms  health  aggravated  the  absolute  disorder  of  his 
finances.  Confined  to  a  small  chamber,  the  ftivour- 
ite  poet  of  Germany  wasted  the  remainder  of  his 
strength  in  translations  ordered  by  foreign  book- 
sellers ;  but  sickness  and  grief  soon  deprived  him 
even  of  this  resource^  and  he  must  have  died  in 
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Biirger.  the  most  fr^rbt&l  state  of  want,  if  lira  Govemment 
of  Hanover  had  not  extended  some  kindness  to 
him.  He  died  the  8th  of  June  179^  of  a  disor- 
der of  the  bowels,  of  which  he  had  never  believed  the 
danger. 

BUrffer  is  only  remarkable  as  a  lyric  poet.  He  has 
tried  all  the  different  species  of  this  class  of  tihe  pro- 
ductions of  genius ;  but  he  succeeded  eminently  on- 
ly in  the  song  and  the  ballad.  We  shall,  perhaps, 
characterize  his  genius  sufficiently  by  saying,  that 
his  imagination  is  more  fresh  than  rich,-*that  he  has 
more  sensibility  tlian  elevation, — ^more  naivete  and 
good  nature  than  delicacy  or  taste.  His  style  sparkles 
by  its  clearness,  its  energy,  and  from  an  elegance 
which  is  rather  the  result  of  labour  than  of  natural 
grace  ;  he  possesses^  in  short,  all  the  qualities  which 
please  the  multitude.  Allowing  the  title  of  poet 
only  to  those  whose  writings  were  calculated  to  be- 
come popular,  he  early  habituated  himself  to  reject 
whatever  appeared  to  him  not  sufficiently  intelligible 
and  interesting  to  all  classes  of  readers.  Always 
clear  and  forcible,  he  is  never  either  low  or  triviai  ; 
and  if,  at  certain  times,  there  appears  a  want  of  se- 
lection and  care  in  the  details,  yet  the  sentiments 
are  uniformly  noble,  and  the  moral  intention  of  the 
majority  of  his  pieces  altogedier  irreproachable. 
Some  breathe  the  loftiest  piety  and  the  purest  love 
of  virtue.  Wieland  said  of  him  (see  the  German  ^ 
Mercury,  1778),  that  in  composing  his  poem  entitled 
Mitnnerkeuschheit  (oil  Chastity),  Biirger  had  de- 
served better  of  the  present  and  future  generations, 
than  if  he  had  written  the  finest  treatise  of  mo- 
rality. This  little  piece  has  been  inserted  in  most 
of  the  collections  of  hymns  for  the  use  of  the  Lu- 
theran church. 

There  are  three  editions  of  Burger's  works.  The 
two  first  appeared  in  his  lifetime,  in  1778  and  1789, 
in  8  vols.  8vo,  and  the  third,  after  his  death,  was 
published  by  his  friend  Ch.  Reinhard,  in  4  vols.,  1796. 
AH  three  were  printed  atGdttingen.  The  last  contains 
some  posthumous  pieces,  and  miscellanies  in  prose. 
We  must  confine  ourselves  to  a  short  notice  of  those 
for  which  their  merit  or  the  singularity  of  the  sub- 
ject has  procured  the  greatest  degree  of  celebrity. 
1.  A  translation,  or  rather  an  imitation,  of  the  Vigil 
of  Venus  (Peroigilium  Veneris),  It  is  a  fine  piece 
of  poetic  diction  and  rythmical  harmony.  II.  Leo* 
nora,  a  romance,  which  belongs  to  the  class  which  ' 
Biirger  himself  called  the  epic  lyric.  The  story  is  bor- 
rowed from  a  popular  tradition,  of  which  the  traces 
are  to  be  found  in  the  different  countries  of  the  north. 
Leonora  was  translated  into  Danish,  in  1788, — six 
times  into  English,  by  Stanley,  Pye,  Spencer,  Taylor, 
&c. — and  from  English  into  French,  by  De  la  Ma- 
delaine,  in  1 81 1.  The  translation  bv  Mr  Spencer  is 
accompanied  with  engravings  after  designs  by  Lady 
Diana  Beauclerc.  Two  German  composers  have  set 
it  to  music.  Biirger  often  appeared  very  ill-content- 
ed with  the  vast  success  of  this  production  of  his 
youth.  He  preferred  a  great  number  of  his  other 
poems,  and  was  hiiliself  the  first  to  Uame  the  puerile 
trick  of  the  play  upon  sounds  which  he  has  there  in- 
dulged in.  III.  The  Minitifer'S  Dangler  of  Tau* 
henhain.    It  is  the  story  of  the  seduction  and  tragi* 
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ical  end  of  •  yoimg  girl   There  are  io  this,  as  in  ^  v^ 
other  productions  of  the  same  author,  some  objeo     \ 
tionable  details,  but  the  whole  leaves  a  de^  jm.  ^^H 
pression.     IV.  The  Inhuman  Huntsman.    V.  The^^^ 
Song  of  the  Brave  ;  in  which  the  heroism  of  a  pea- 
sant, who  saves  a  fiunily  from  the  fury  of  the  warei 
is  related  with  admirable  feeling.    VL  The  Song  ^ 
Songs f  conceived  at  the  foot  of  the  altar.    This  ig  a 
hymn  or  ode  in  praise  of  his  Molly.    VIL  A  Tra- 
vestie  of  the  Fable  of  Jupiter  and  Europa,   This  is  a 
piece  of  humour  of  the  most  clum^  kind,  and  in  a 
•taste  the  most  wretched,  yet  it  had  a  great  nin 
when  it  first  appeared.      VIII.    A  translation,  in 
iambic  verse,   of  some   books   of  tlie  Iliad,     lie 
choice  of  the    measure   is    by  no    means  happy.       ! 
He  was  accordingly  requested,   ironically,  to  set 
about  translating  Anacreon  into  hexameters,  when 
he  had  finished  his  version  ^of  Homer  into  Ger- 
man  iambics.      IX.   An    excellent    Translation  oj 
Shakespear's  Macbeth.      X.  Pieces  of  Pottrij  and 
of  Rhetorical  Prose,     He  had  begun  to  write  cri- 
tical observations  on  his  own  works,  with  equal  se- 
verity and  sagacity.    But  he  has  only  left  some  frag- 
ments of  this  work.     XI.  He  was  editor  of  the  Got- 
tingen  Almanack  (f  the  Muses,  from  1779  to  1794. 
Vetterlein,  Pdlitz,  and  .£ngel,  have  published  a  se- 
lection of  the  poetry  of  Biirger,  with  notes ;  and  ce- 
lebrated composers,  such  as  Schulz  and  Reichardt, 
Imve  set  a  great  number  of  his  songs  to  mu»c 
Biirger's  third  wife,  whom  German  biogropby  lias 
-thought  worthy  to  have  her  name  associated  with  his 
on  account  of  her  taste  for  literature,  and  particulsr- 
ly  poetry,  is  author  of  several  pieces  in  verse,  insert- 
ed in  the  Collections.     The  one  having  for  its  title 
The  Raillery  of  a  Mother,  h  sufficient  to  prove  her 
poetical  talenL 

See  the  account  of  Biirger  in  the  sixth  Volume 
of  the  Biographic  Universelle,  (z.| 

BUSCHING  (Antony  Frkmriok).  Tliifi  Tcry 
eminent  Geographer  was  born  at  Stadthagen,  a  vil- 
lage of  Westphalia,  on  the  27th  September  1724. 
In  his  youth  he  laboured  under  peculiar  disadvan- 
tages, arising  from  the  disorderly  life  led  by  his  fa- 
rther, and  from  the  narrow  means  of  education  which 
his  native  town  a£Porded.  Fortanately,  a  clergyman 
of  the  name  of  Hauber,  pleased  with  the  promising 
talents  of  the  young  roan,  undertook  to  give  him 
gratuitous  instruction.  He  laid  a  solid  foundation 
of  learning,  and  also  of  a  piety  which,  though  fer- 
vent, was  always  accompanied  with  moderation  and 
mildness.  At  the  age  of  eighteen,  young  Busching 
was  driven  from  his  father's  house,  on  account  of  the 
zeal  with  which  he  espoused  the  cause  of  his  patron, 
on  occasion  of  a  controversy  in  which  he  was  in- 
vofved.  Hauber,  however,  procured  for  him  the 
means  of  continuing  his  studies  .at  Halle.  There, 
by  his  application  to  learnings  and  his  irreproachahle 
conduct,  he  acquired  numerous  friends.  They  pro- 
cured him  the  appointment  4>f  tutor  in  the  family  ef 
the  Count  de  Lynars,  who  was  then  going  as  anihas- 
sador  to  Petersburgh.  The  observations  made  bj 
Busching  on  this  joumey  decided  the  pursuits  of  his 
future  life.  In  travelHag  through  Poland  and 
Russia'i  he  compared  the  actual  features  of  those 
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cbiBf.  regions  widi  the  dereriptions  given  of  them.    He 
N  '^^'  thus  became  sensible  of  the  miserably  defective 
state  <^  geographical  scibnce>  and  resolved  to  devote 
his  Hie  to  its  improvement.     He  withdrew  as  soon  as 
possible  from  the  Count's  family,  and  went  to  reside 
at  Copenhagen,  devoting  himself  entirely  to  this  new 
pursuit.    In  1752,  he  presented  the  first  specimen 
of  his  powers  in  a  Description  of  the  Counties  of 
Slenoig  and  HoUtein^  a  work  which  produced  a  fa- 
vourable idea  of  his  accuracy  and  ability.     He  soon 
after  removed  to  GotUogen,  and  married  Christiana 
Dilthey,  a  young  lady  oi  great  accomplisliments, 
authoress  of  a  volume  of  poems,  and  to  whom  he 
had  been  engaged  from  the  time  of  his  departure  to 
Russia.     Here,  on  account  of  a  work  which  ap- 
peared to  dissent  from  some  of  the  Lutheran  te- 
nets, he  was  excluded  from  the  theological  chair, 
for  which  he  had  become  a  candidate.     The  cha- 
grin  occasioned  by  this   disappointment,   induced 
him  to  accept  an  invitation  to  the  German  congre- 
gation  at   Petersburgh.     He  was  employed  there, 
also,  in  organizing  a  school,  which,  under  his  au- 
spices, soon  became  one  of  the  most  flourishing  in 
the  north.     Tliis  school  was  superintended  by  Mar. 
shal  Munidi,  who,  at  first,  showed  great  favour  \o 
Busching ;  but  being  accustomed  to  entire  obsequi- 
ousness from  air  connected  with  him,  he  did  not  ac- 
commodate himself  to  the  hardy  independence  of 
the  German  sage.    A  collision  arose,  in  consequence 
of  which  Busching  announced  to  his  congregation, 
that  he  was  under  the  necessity  of  returning  to  Ger- 
many.   The  Empress  expressed  much  dissatrsfac« 
tion  at  th^  conduct  of  Munich,  aikl  made  very  high 
offers  to  Busching  if  he  would  consent  to  remain ; 
but  he   deemed  it  unworthy  of  him,  afler  having 
resisted  the  intreaties  of  his  congregation,  to  yield 
to  the  favours  of  the  Court.     He  returned  to  Ger- 
many without  any  fixed  object  or  establishment  in 
life,  and  went,  at  first,  to  reside  at  Altona.     Next 
year,  however,  he  was  called  to  superintend  an  ex- 
tensive establishment  for  education,  which  had  been 
formed  at  Berlin,  under  the  auspices  of  the  great 
Frederick*     His  appointments  here  were  liberal,  and 
his  exertions  proved  of  signal  benefit  to  the  institu- 
tion, of  which  he  became  the  head.     His  writings 
and  example    gave  a  new  impulse    to  education 
throughout  Prussia.     He  spent  a  number  of  hours 
every  day  in  the  Instit&te, — superintended  the  pro- 
gress of  every  pupil, — and  inspected  the  minutest 
details  connected  with-  its  prosperity.     He  gave  also 
courses  of  Lectures  on  the  History  of  the  Arts  and 
Sciences.     This  labour  did  not  interrupt  the  compo- 
sition of  his  numerous  works.     The  Queen  loved  his 
society,  and,  at  first,  often  invited  him  to  dine  with 
her ;  but,  finding  that  such  engagements  occupied 
too  much  of  his  time,  he  intreated  her  Majesty  to 
allow  him  to  devote  himself,  as  much  as  possible,  to 
his  numerous  labours.     Though  seized  with  dropsy, 
which  occasioned  a  series  of  the  most  cruel  sufferings, 
he  did  not  remit  his  academical  labours,  till  the  dis- 
ease, coming  to  a  crisis,  terminated  his  life  on  the 
28th  May  1793,  in  the  69th  year  of  his  age.     His 
wife  had  died  in  1777,  and  he  had  contracted  a 
second  marriage  with  Mad^^.  Bembeck|  the  daugh- 
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ter  of  a  clergyman  at  Berlin.    By  the  first  mar-  Busdiing 
viage,  he  had  two  children,  who  survived  him ;  by  .,  \, 
the  second,  he  had  six,  who,  except  one,  all  died  m'c^^!^ 
mfancy.  ^ 

Few  authors,  even  in  Germany,  have  produced 
a  greater  number  of  works  than  Busching.  The 
entire  number,  as  enumerated  by  Meusel,  in  his 
Lexicon  of  German  Authors^  amounts  to  more  than 
a  hundred.  They  may  all  be  classed  under  the 
following  heads:  1.  Geography  and  History.  2. 
Education.  3.  Religion.  4.  Biography.  The  first 
class  comprehends  those  upon  which  his  fame 
chiefly  rests.  He  possessed  not,  indeed,  the  geo- 
graphical genius,  if  we  may  so  speak,  of  D'An- 
ville ;  his  skill  in  the  construction  of  maps,  his  quick 
eye,  or  his  sagacity  in  eliciting  the  truth  from 
hints  and  imperfect  notices.  He  may  be  regarded, 
however,  as  the  creator  of  modern  Statistics^ — that 
science  which  exhibits  the  present  state  of  every  king- 
dom, its  civil  and  political  constitution,  its  wealth,  the 
productions  of  nature,  the  exchanges  of  commerce, 
and  the  establishments  for  public  instruction:  all 
these  particulars  are  detailed  in  his  works  in  the  full- 
est manner,  and  from  the  most  careful  investigation 
of  original  materiab.  His  works,  devoid  of  the  orna- 
ments of  style,  and  composed  of  minute  details,  are  ra- 
ther useful  to  consult,  than  profitable  to  read ;  but  this 
is  a  fault  to  which  mast  writers  of  his  country  are 
liable.  His  grand  work  is  the  AVu^  Erdbeschreibungf 
Nem  Geographical  Description  of  the  Globe,  The 
four  first  parts,  which  comprehend  Europe,  were 
published  in  four  successive  volumes,  from  1754  to 
1761,  and  have  been  translated  into  all  the  European 
languages.  They  appeared  in  English,  with  a  pre- 
face by  Murdoch,  in  six  volumes  4to,  London^  1762. 
He  published  also  in  1768  the  fifih  part,  being  tlie 
first  volume  upon  Asia,  containing  Asiatic  Turkey  and 
Arabia.  It  displays  an  immense  extent  of  research, 
and  IB  generally  considered  as  his  masterpiece ;  but 
has  not  been  translated  either  into  French  or  Eng- 
lish. 

Besides  this  great  geographical  work,  Busching 
was  the  editor  of  a  valuable  collection,  entitled  Ma* 
gazini  for  the  History  and  Geography  of  modem 
times,  22  vols.  4to.  1767-88;  also  of  a  Journal  ap' 
propriatedto  the  Notice  ofMaps,  Berlin,  1773-87. 

The  elementary  works  on.  eaucation,  published  by 
Busching,  are  very  numerous,  and  have  long  held 
a  distinguished  place,  even  in  a.  country  so  emi** 
nent  as  Germany,  in  this  branch  of  literature.  -If, 
in  some  departments,  better  works  have  now  been 
produced,  it  is  by  labouring  on  the  -foundation  of 
Busching.  His  theological  writingis  are  not  very 
highl3^  esteemed.  In  biography,  he  wrote  a  num- 
ber of  articles  for  the  Historical  Magqzine;  also 
A  Collection  of  Biography ,  in  six  volumes,  178S-9, 
including  a  very  elaborate  life  of  the  great  Fre- 
derick. •  (b.) 

BUTESHIRE,  a  county  on  the  west  coast  of 
Scotland,  in  the  Firth  of  Clyde,  comprehends  the 
Islands  of  Bute,  Arran,  the  Cumbraes,  Inchmamoch, 
and  a  few  smaller  islets. 

Bute,  whidi  gives  name  to  the  county,  is  sepa-  fiitoatioi^ 
rated  by  a  narrow  diannel  from  the  district  of  Cow-»n(l  Extent. 
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Bvtffihire.  al  in  Argyleshire.    It  is  about  15  miles  long,  and 

^^•^^>^'^^^  S^  miles  broad,  but  so  much  indented  by  thr  sea 
that  the  heads  of  some  of  the  bays  on'  the  opposite 
sides  of  the  island  are  not  more  than  a  mile  distant  i 
and  it  contains  nearly  30,000  acres,  of  which  more 
than  a  half  is  susceptible  of  cultivation.  The  coun- 
try is  generally  low,  few  of  its  hills  rising  more  than 
200  feet  above  the  sea;  The  climate,  Uiough  very 
moist,  is  so  mild  as  to  be  compared  with  that  of  De« 
vonshire ;  and  the  soil  is  for  the  most  part  dry,  and 
naturally  fertile. 

Agricoltnre.  '  A  former  Marquis  of  Bute,  to  whom  seven-eighths 
of  the  island  belonged,  began,  so  early  as  1758,  to 
promote  the  improvement  of  the  island  and  its  in- 
habitants ;  but  his  plans,  though  apparently  well  cal- 
culated for  this  purpose,  do  not  seem  to  have  ef- 
fected any  favourable  alteration,  probably  owing  to 
his  absence  from  the  countrv,  and  to  his  time  having 
been  engrossed  by  public  affairs.  The  present  Mar- 
quis, however,  has  within  these  few  years  displayed 
a  very  laudable  attention  to  the  same  object.  An 
eminent  agriculturalist  has  been  employed  to  survey 
the  island,  and  to  point  out  the  defects  in  its  hus- 
bandry in  a  small  treatise  whijch  is  distributed  gratis; 
and  young  men  have  been  sent  to  the  border  coun* 
ties,  as  apprentices  to  some  of  the  best  farmers  in 
that  district,  to  whom  the  noble  proprietor  means  to 
give  a  preference  as  tenants.  All  the  crops  common 
in  the  lowlands  of  Scotland  are  cultivated  in  Bute ; 
'and,  though  modern  husbandry  be  yet  -in  its  infancy, 
its  progress  in  the  southern  parts  of  the  island,  where 
the  land  is  enclosed  with  white-thorn  hedges,  Is  by  no 
means  inconsiderable. 

BCiierils.  Slate  and  limestone  are  found  in  various  quarters 
of  the  bland,  from  which  also  there  is  ready  access 
to  the  noted  limestone  quarries  in  the  north  of  Ire- 
land. Coal  has  not  yet  been  discovered.  Beds  of 
sea-shells  abound  on  the  western  side,  and  vast  quan- 
tities of  sea- weed  are  thrown  upon  its  shores. 

Fisheries.  The  herring- fishery  was  formerly  prosecuted  by 
the  inhabitants  of  Bute  with  great  success ;  but  of 
late  it  has  declined,  and  at  present  does  not  much 
interfere  with  agriculture,  as  it  is  chiefly  confined  to 
the  town  of  Rothsay.  White  fish  and  shell  fish, 
though  abounding  on  the  coast,  have  been  hitherto 
niuch  neglected.  In  the  town  of  Rothsay,  the  prin- 
cipal town  of  Buteshire,  from  which  the  heir  appa- 
rent to  the  British  throne  takes  the  title  of  a  Scot- 
tish duke,  there  has  been  a  cotton  manufactory  for 
«  several  years.     The  vessels  belonging  to  this  port  in 

1812  carried  5195  tons ;  and  it  has  a  regular  com- 
munication by  packets  with  Greenock,  and  by  a 
daily  mail-boat  with  Largs  in  Ayrshire. 

In  the  ruins  of  the' castle  of  Rothsay,  the  prmci- 
pal  residence  of  the  Stuarts,  ancestors  of  the  pre- 
sent family  of  Bute,  till  it  was  burned  in  1685,  are 
still  pointed  out  the  bedchambers  and  banqoetting 
rooms  of  Robert  II.  and  III.  the  last  Scottish  mo- 
narchs  who  inhabited  this  venerable  pile.  Mount 
Stuart,  the  seat  of  Uie  Marquis  of  Bute,  from  which 
he  takes  his  second  title,  is  an  elegant  house,  with 
fine  woods  and  pleasure-grounds,  situated  about  two 
hundred  yards  from  the  eastern  shore,  and  com- 
manding a  delightful  view  of  the  navigation  of  the 
Firth  of  Clyde,  and  of  the  opposite  shore. 
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Arrak,  lying  about  twelve  miles  south  from  Ut^ 
Bute,  is  something  more  than  twenty  miles  long  and  ^^v> 
from  eight  to  eleven  miles  broad ;  and  contaiDs,  byArru. 
the  latest  estimation,  more  than  100,000  acres,  of 
which  only  a  seventh  part  mav  be  fit  for  cultifation. 
It  is  an  extremely  rugged  and  mountainous  country, 
particularly  the  northern  part,  in  which  the  Yalleyg 
are  deep  and   romantic.      Goatfield,  a  mountaiDSufiuy. 
nearly  in  the  centre  of  the  island,  is  about  3000 
feet  high,  and  a  few  others  approach  to  the  same  ele- 
vation.    The  climate,  in  winter,  is  exceedmgly  se- 
vere ;  and,  like  that  of  all  the  other  western  islee, 
moist  during  the  other  seasons.    With  the  exception 
of  a  few  farms,  the  whole  island  belongs  to  the  Duke 
of  Hamilton,  who  has  very  lately  begun  to  take  an 
interest  in  its  improvement,  and  expended  a  consider- 
able sum  in  making  roads,  bridges,  and  smaU  har- 
bours.   Game  is  in  great  abundance,  particularly 
grouse,  which  are  surprisingly  numerous  on  the 
mountains.    Limestone,  marl,  and  slate,  are  found 
in  different  parts,  and  there  are  indications  of  coal 
also.     The  herring  fishery  is  prosecuted  to  great  ad- 
vantage.    Arran  has  two  remarkably  fine  harbours,  Harbm 
Lamlash  on  the  east  side,  and  Loch  Ranza  on  the 
north.    Its  agriculture  does  not  seem  to  have  im-A^ 
proved  much  since  the  time  when  Pennant  visited  it.iiK 
The  arable  land  of  a  farm  is  still  occupied  in  in- 
termixed ridges,  or  what  in  Scotland  is  called  run- 
^gi  by  A  society  of  tenants,  who  interchange  their 
possessions  every  year,  or  every  two  years  at  the 
longest ;  and,  adjoining  to  this  portion,  .a  commoa 
pasture  is  allotted  for  ddeir  cows,  under  the  charge 
of  a  herd.     The  highest  groundis  are  held  in  com-  ' 
monty  by  the  tenantry  at  large ;  and,  as  soon  as  the 
crops  are  removed,  the  live»stock  pasture  indiscri- 
minately over  the  whole  island.     See  the  Article 
Arran  in  the  EncycUpadia* 

The  Cumbrars  are  two  small  islands  on  the  coast  Cphs 
of  Ayrshire,  but  do  not,  as  has  been  inadverteotly 
stated  in  the  article  Ayrshire,  make  a  part  of  that 
county.  The  largest,  which  belongs  to  the  Marquis 
of  Bute  and  the  Earl  of  Glasgow,  contains  about 
four  square  miles,  of  which  a  half  is  cultivated; 
and  the  smallest,  the  property  of  the  Earl  of  Egiin- 
ton,  only  one  mUe,  on  which  there  is  a  light^bouse, 
with  four  or  five  families,  and  a  great  number  of 
rabbits. 

Inchmarnoch,  a  beautiful  islet,  lies  to  the  south-  Icdi^ 
west  of  Bute,  and  takes  its  name  from  a  chapel  on''^'^ 
it,  dedicated  to  St  Marnoch,  of  which  the  ruins  are 
still  visible.     Its  surface  is  less  than  a  square  niilc, 
and  about  a  third  of  it  is  cultivated. 

Pladda,  another  islet  belonging  to  Buteshire^  Pbud^ 
is  about  a  mile  to  the  east  of  Bute.  A  light- 
house was  erected  on  it  a  few  years  ago.  The 
only  other  islet  worthy  of  notice  m  this  county  is 
Lamlash,  which  covers  the  harbour  of  that  name  in 
Arran. 

The  county  of  Bute  sends  a  Member  to  Parlia- 
ment alternately  with  Caithness ;  and  Rothsay,  the 
only  royal  burgh  it  contains,  unites  with  Ayr,  Irvine, 
Campbelton,  and  Inverary,  in  electing  a  Member  for 
the  boroughs.  The  valued  rental,  according  to  ^^^IJI!^ 
books  of  the  coHector  of  the  knd-tax,  is  in  Scots  ^^'^ 
money  L.  15,04£|  13s.  lOd.,  divided  among  ooly 
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eleven  eatates ;  and  that  of  the  lands  held  under  en- 
tail is  a  third  of  the  whole.  The  real  rent  in  1811 
was.  for  the  lands  L.  1 8,591 »  9^  2d.,  and  for  the 
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houses  L.88IO^  It.  7d.  Sterling.     The  following  ^MtMn 
tables  exhibit  an  abstract  of  the  returns  made  under   r^J'|. 
the  Population  Acts  of  1800  and  1811. 


1800. 


HOUSE8.  I    PERSONS. 


I 


1911 


By  how 

iDany 

FamUiei 

occa- 

pied. 


2501 


S      I  Male*. 
JS 

a 


17     8  5552 


Females. 


6239 


OCCUPATIONS. 


Penont 
iehiefly  ein< 
ployed  in 
Agricnl- 
tore. 


8l6l 


Penom 
chiefly  em- 
ployed  in 
frade,  Ma- 
DafiietiireBy 
or  Handi- 
craft. 


4821 


All  Mher 
Pencm  not 
compriaed 
in  tlie  two 
preeeding 
cJasaea. 


8809 


Totmlof 
PereonSi 


11,791 


1811. 


HOUSES. 


1 


2047 


By  bow 

many 

FimUiet 

occo- 

pied. 


2618 


3 


PERSONS. 


Males. 


38 


5545 


Females. 


6488 


OCCUPATIONS. 


chiefly  em- 
ployed in 
Agricul- 
ture. 


1214 


chiefly  em- 
ployed m 
Trade,  Ma- 
nnikctnres, 
or  Handi- 
craft. 


530 


411  other 

Famttieinot 

comprised 

in  the  two 

preceding 

dasses. 


874 


Total  of 
Persons. 


12,033 


(A.) 
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C  AB  ANIS  (Peter  Johk  Gsoroe)}  a  distinguish- 
ed Writer  and  Physician  at  Paris,  was  bom  at  Conac 
in  1757..  His  fieither,  John  Baptiste  Cahanis,  was  a 
lawyer  of  eminence,  and  chief  Magistrate  of  a  dis- 
trict in  the  lower  Limousin;  highly  respected  for 
his  extensive  knowledge  and  inflexible  integrity,  and 
entitled  to  the  gratitude  of  his  country  for  the  many 
improvements  he  has  introduced  in  agriculture  and 
farming.  He  brought  the  culture  of  the  vine  to 
great  perfection  in  his  province,  and  introduced  a 
mixed  breed  of  sheep,  hy  crossing  the  Spanish  with 
those  of  Limousin  and  Bern.  France  is  more  par- 
ticularly indebted  to  him,  however,  for  the  success- 
ful methods  he  discovered  of  grafting  fruit  trees,  and 
also  for  contributing  to  render  more  general  the  use 
of  the  potatoe  in  the  southern  provinces.  He  was 
exceedmgly  anxious  that  his  son,  the  subject  of  the 
present  article,  and  who  had  given  early  indications 
of  talent,  should  have  the  advantage  of  a  learned 
education ;  andt  accordingly,  placed  mm,  when  only 
seven  years  old,  under  the  tuition  of  a  neighbouring 
priest.  It  was  remarked,  that,  even  at  this  early 
age,  he  had  acquired  habits  of  steadiness  and  perse- 
verance, from  which,  under  proper  direction,  the 
best  results  might  be  expected.  At  the  age  of  ten, 
he  entered  the  coUege  of  Brive,  where  the  severity 
of  discipline  to  which  he  was  subjected,  had  an  in* 
jurious  effect  upon  his  temper,  and  fostered  that  ha- 
bitual impatience  of  restraint  which  formed  part  of 


his  character,  and  which  afterwards  so. frequently 
operated  to  interrupt  his  progress.  When  raised  to 
the  second  class,  he  was  fortunate  in  meeting  with  a 
master  whose  kind  treatment  soon  softened  a  dispo- 
sition, which  harshness  only  had  rendered  stubborn 
and  intractable.  He  was  not  only  reconciled  to 
study,  but  applied  to  it  with  the  utmost  diligence, 
and  became  passionately  fend  of  the  great  modeb  of 
poetry  and  Sequence  that  were  put  into  his  hands. 
At  a  later  period,  being  agun  exposed  to  the  rigorous 
control  of  one  of  the  h^ids  of  the  college,  ius  spi- 
rit was  again  roused ;  he  came  to  the  determination 
of  provoking  the  anger  of  his  master,  and  even  suf- 
fered himself  to  be  accused  of  a  fault  of  which  he 
was  innocent,  in  the  hope  that  he  might  get  expell- 
ed. Persisting  in  tliis  extraordinary  mode  of  con- 
duct, he  soon  accomplished  his  object,  add  was  sent 
back  to  his  father.  But  far  from  enjoying  any  re* 
laxation  under  the  paternal  roof,  he  now  found  him- 
self under  a  subjection  stiU  more  rigorous  and  insup- 
portable than  that  from  which  he  had  managed  to 
escape.  Indignant  ,at  the  yoke  imposed  upon  him, 
he  relapsed  into  his  habits  of  obstinacy,  and  would 
do  nothing.  After  a  year  had  thus  passed  in  sul- 
lenness,  his  father  became  sensible  that  other  mea- 
sures than  those  of  severity  must  be  tried,  and  adopt- 
ed the  bold  expedient  of  taking  him  to  Paris,  and 
leaving  him  there,  at  the  age  of  fourteen,  without 
any  restraint  on  his  actions,  or  even  commissioning 
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Manll  ^  flay  one  to  sajj^ermteHd  hte  coiid\iot.  Th$  expeiiiacnt 
'  wafi^  hazardous  in  the  extreme ;  but  it  was  atteifded- 
with  complete  success.  Young  Cabanis  no  sooner 
felt  himself  at  full  liberty  to  do  as  he  pleased,  than 
his  love  of  literature  revived,  and  he  engaged  with 
ardour  in  the  pursuit.  He  had  formerly  paid  no  at- 
tention to  the  lectures  of  his  professors ;  but  he  liow, 
of  his  own  accord,  resumed  those  branches  of  his 
education  in  which  he  had  re<naincd  deficient,  and 
prosecuted  them  with  the  same  perseverance  which 
throughout  marked  his  character.  He  devoted  him- 
self entirely  to  the  cultivation  of  his  mind,  and  asso- 
ciated «n]y  with  a  few  chosen  companions  of  his  own 
age,  who  had  a  congenial  taste  for  literature,  and  an 
equal  desire  of  improvement. 

Thus  constantly  occupied,  two  years  passed  away 
with  a  rapidity  which  astonished  him,  when  he  re- 
ceived a  letter  from  his  father,  offering  him  the  place 
of  secretary  to  a  Polish  nobleman  of  high  rank.  He 
had  now  to  choose  between  acoeptiog  a  situation, 
which,  although  it  would  totally  interrupt  his  pre- 
sent pursuits,  might  give  hiia  the  power  of  resuming 
them  at  some  future  period,  or  returning  to  his  fa- 
mily, where  he  Mt  Uiat  all  his  exertions  must  be 
paralysed,  and  his  hopes  blighted  by  neglect.  He 
embraced,  therefore,  without  hesitation,  the  ofier 
made  to  him,  jmd,  tfaaugh  only  shcteen,  committed 
himself  into  the  hands  of  strangers,  in  a  distant 
country,  which  was  represented  to  him  as  in  a  state 
of  barbarism.  This  was  in  1773,  the  year  during 
which  that  Diet  was  sitting,  which  was  to  deKbenM 
upon  giving  its  sanction  to  the  first  partition  of  Po- 
land. The  corrupt  intrigues  and  compulsory  mea- 
sures which  were  practised  6n  that  occasion,  gave 
him  an  insight  into  the  afiairs  of  the  world  peculiar- 
ly revolting  to  a  youthful  and  generous  mind,  and 
inspired  him  with  a  contempt  for  mankind,  md  a  de* 
gree  ot  misanthropic  glooro,  which  are  generally  the 
fruits  of  a  later  experience  of  human  depravity.  He 
returned  lo  Pant  two  3rearB  after,  when  Turgot,  the 
friend  of  his  father,  was  Minister  of  Finance.  On 
being  presented  to  him,  he  was  received  with  kind-* 
ness,  and  would  soon  have  been  placed  in  a  situation 
perfectly  conformable  to  his  tastes  and  wishes,  had 
net  a  court  intrigue  produced  the  sudden  downfal 
o€  the  minister. 

Thus,  the  only  fruits  which  he  had  gathered  from 
his  travels,  were  the  knowledge  of  the  German  lan- 
guage, and  a  premature  acquaintance  with  the 
MTorTd.  He  now  felt  the  necessity  of  making  up 
for  die  time  he  had  lost,  and  again  applied  to  his 
studies  with  his  former  ardour.  His  father  feeling 
it  incumbent  upon  him  to  second  his  efforts,  secured 
to  him  •  the  means  of  subsistence  for  two  or  three 
years  longer,  which  was  all  that  Cabanis  desired. 
He  had  contracted  a  friendship  with  the  poet  Reu- 
dier,  who  possessed  some  celebrity.  This  connec*- 
tion  rekindled  his  taste  for  poetry ;  and  the  French 
Academy,  having  proposed,  as  a  prize  subject,  the 
translation  of  a  passage  in  the  Iliad,  he  not  only 
ventured  to  appear  as  competitor,  but  set  about 
translating  the  entire  poem.  The  two  specimens 
which  he  sent  to  the  Academy,  did  not  obtain  any 
public  notice  i  but  they  were  judged  of  favourably 
by  several  persons  of  taste ;  and  some  other  frag- 
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msBti  that  were  pqWished  aaioag  the  notes  ts  tke  Cd>a 
poem  Des  ife»,  met  with  general  approbatba  fle^^V^ 
received  the  approbation  of  tSiose  critics  who  were 
the  dispensers  of  literaty  famfc  in  Paris,  and  wis  in- 
troduced  at  once  into  a  large  circle  of  acquaintance, 
where  he  was  everywhere  greeted  with  acclamation. 
Ho  was  soon,  however,  sensible  of  the  emptiness  of 
these  applauses ;  and  dissatisfied  with  successes  that 
offered  no  prospect  of  solid  advantage,  he  sunk  into 
a  state  of  melanch^y,  which,  together  with  his  ex* 
cessive  application  to  study,  began  visibly  to  prey 
upon  his  constitution.  His  fiither  nowurged  him  to 
choose  a  useful  profession,  and  he  at  length  decided 
for  that  of  medicine,  which,  embracing  such  various 
objects  of  study,  presenited  an  ample  field  for  the  ex- 
ertions of  his  active  mind,  while  it  necessitated  that 
degree  of  bodily  exercise,  which  had  become  so  neces- 
sary for  the  preservation  of  his  health.  Dubreuil, 
whose  counsels  had  had  much  influence  with  him  in 
forming  this  determination,  ofiered  to  be  his  guide 
in  the  new  and  arduous  career  which  be  was  com- 
mencing. Cabanis  continued  for  six  years  the  pupil 
of  this  able  master,  following  his  steps  both  in  his 
hospital  and  private  practice,  and  conducting  his 
studies  conformably  to  his  instructions.  In  1789  be 
published  Observations  sur  les  Hopitaux;  a  woric 
which  procured  him  the  appointment  of  Administra* 
tor  of  Hospitals  at  Paris. 

His  state  of  health,  in  the  midst  of  his  laborious 
professional  exertions,  requiring  occasional  relaxa« 
tion  in  the  country,  he  fixed  upon  Auteuil,  in  the 
immediate  vicinity  of  Paris,  as  his  place  of  residence. 
It  was  there  that  he  became  acquainted  with  the 
widow  of  Helvetius,  and  ever  after  cherished  for  that 
excellent  woman  the  affection  of  a  son,  as  she,  on 
her  part,  fulfilled  towards  him  the  duties  of  the  kind- 
est nother.  He  spent  all  his  leisure  hoon  in  her  so- 
ciety ;  and  profited  by  the  opportunity  her  house  af- 
forded him  of  cultivating  the  acquaintaace  of  the 
most  distinguished  literary  men  of  that  period.  He 
continued  his  intercourse  wiUi  Turgot,  was  on  tenns 
of  intimacy  with  CondiUac,  Thomas,  and  D'Alem* 
bert ;  and  acquired  the  friendship  of  Holbacb,  Frank- 
lin, and  JemsTSon.  •  During  the  last  visit  whidi 
Voltaire  made  to  Paris,  Cabanis  was  presented  to 
him  by  Turgot,  and  read  to  him  part  of  his  transkh 
tion  of  the  Iliad,  which  that  acute  critic,  though 
old,  infirm,  and  fatigued  with  his  journey,  h'stenedto 
with  great  interest,  and  bestowed  much  commenda- 
tion on  the  talents  of  the  author.  Cabanis  had  now, 
however,  long  ceased  to  occupy  himself  with  that 
work,  and  fully  engaged  with  the  studies  and  duties 
of  his  profession,  had  renounced  the  cultivation  of 
letters.  He  even  bade  a  formal  adieu  to  poetry  in 
his  Serment  d'un  MSdedn,  which  appeared  in  i73S, 
and  is  a  free  imitation  of  the  Greek  of  Hippocrata, 
but  is  more  remarkable  as  exhibiting  the  author  in 
the  light  of  a  zealous  friend  to  liberty.  P^itical  in- 
terests were  now,  indeed,  beginning  to  engrotf  the 
general  attention,  and  the  muses  were  deserted 
amidst  the  t:ontentions  of  parties,  the  din  of  arms, 
and  the  various  anxieties  and  passions,  which  were 
called  into  play  during  this  eventful  period.  Ca- 
banis espoused  with  entiiusiasm  the  cause  of  the  re- 
volution, t^  which  he  was  attached  fit>m  prwciplff 
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jtfid  of  which  the  opeaiDg  proflpecto  were  se  •eoiog^ 
mal  to  his  actiTe  and  ardent  mind.  But  however  he 
may  han^p  shared  in  the  intoxication  which  seized  its 
early  partizana,  it  is  certain  that  he  had  no  partici^ 
pation  in  the  criminal  exceaies  which  followed,  and 
which  have  left  so  indelible  a  stain  upon  .the  hiqtory 
of  those  times. 

During  the  two  last  years  of  Mirabeau's  life,  he  was 
intimately  connected  with  that  extraordinary  man, 
who  had  the  singular  art  of  pressing  into  his  service 
the  pens  of  all  his  literary  friends,  whom  he  engaged 
to  furnish  him  with  their  ideas,  in  writing,  on  the 
political  topics  of  the  day,  that  be  might  dWrwards 
combine  them  as  he  chose,  and  adopt  them  as  his 
own.  Cabanis  united  himself  with  this  disinterested 
association  of  labourers,  and  contributed  the  Tra^ 
vaU  mr  rSduoation  publtquSy — .a  tract  which  was 
found  among  the  papers  of  Mirabeau  at  his  death, 
and  was  edited  by  Uie  real  author  soon  after,  in 
1791.  During  the  illness  which  terminated  his  life, 
Mirabeau  confided  himself  entirely  to  the  profession- 
1^  skill  of  Cabanis ;  and  though  repeatedly  and 
strongly  urged,  as  his  danger  increased,  to  have 
farther  medical  assistance,  constantly  refused  to  have 
recourse  to  any  other  advice.  Of  the  progress  of 
the  malady,  and  the  circumstances  attending  the 
death  of  Mirabeau,  Cabanis  has  drawn  up  a  very  de* 
tailed  narrative,  which,  whatever  proof  it  may  afford 
of  the  warmth  of  his  friendship  for  his  patient,  is  not 
calculated  to  impress  us  with  any  high  idea  of  his 
skill  in  the  treatment  of  an  acute-  inflammatory  dis- 


Condorcet  was  another  disti^uished  character 
with  whom  Cabanis  was  on  terms  of  intimacy.  The 
calamitous  events  of  the  Revolution,  and  the  relent- 
less persecution  which  the  former  was  sufl^ring  from 
the  party  which  had  gained  the  ascendancy,  tended 
only  to  unite  them  still  more  closely  in  the  ties  of 
friendship ;  and  Cabanis  exerted  every  means  in  his 
power  to  avert  his  impending  &te.  But  all  his 
efforts  were  unavailing ;  and  he  had  only  the  melan- 
choly consolation  of  preserving  the  last  writings  of 
his  unfortunate  friend,  and  of  collecting  his  dying 
wishes  relative  to  his  wife  and.  children.  Soon  after 
this  event  he  married  Charlotte  Grouchy,  sister  to 
Madame  Condorcet,  and  to  General  Grouchy ;  a 
union  which  was  a  great  source  of  happiness  to  him 
during  the  remainder  of  his  life. 

After  the  subversion  of  the  government  of  the 
terrorists,  on  the  establishment  of  central  schools, 
Cabanis  was  named  Professor  of  H^giine^  in  the 
medical  schools  of  the  metropolis,  lie  was  chosen 
member  of  the  National  Institute  the  next  year,  and 
on  the  following,  was  appointed  Clinical  Professor. 
He  was  afterwards  member  of  the  Council  of  Five 
Hundred,  and  then  of  the  Conservative  Senate.  The 
dissolution  of  the  Directory  was  the  result  of  a  mo- 
tion which  he  made  to  that  effect.  But  his  political 
career  was  not  of  long  continuance.  He  was  pro- 
foundly affected  at  the  turn  which  the  affairs  of  his 
country  were  taking,  so  unfavourable  to  the  cause  of 
liberty,  and  so  dispiriting  to  the  friends  of  humanity ; 
and  the  latter  years  of  his  life  were,  in  consequence, 
deeply  tinctured  with  raelaadioly.  A  foe  to  tyran- 
ny, under  every  sbi^,  he  was  decidedly  hostile  to 
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At  policy  of  Buonaparte,  and  had  constantly  r«)eei- 
^  all  bis  solicitations  to  accept  of  a  place  under  his 
government. 

For  some  years  before  his  death,  his  health  be- 
came gradually  more  impaired,  in  consequence  of 
the  exertions  and  anxieties  he  had  undergone ;  and, 
in  the  spring  of  1M7>  he  had  a  slight  apoplectic  at- 
tack, from  which  he  soon  recovered.  He  took, 
however,  the  warning  that  was  thus  given  him,  and 
retired  from  the  laborious  duties  of  his  profession, 
spending  the  greatest  part  of  his  time  at  the  chateau 
of  his  father-in-law,  at  Meulan,  about  thirty  miles 
from  Paris.  Here  he  again  solaced  himself  with 
reading  his  favourite  poets,  and  even  had  it  in  con- 
templation to  resume  his  translation  of  the  Iliad, 
which  had  been  the  first  effort  of  his  youthful  muse. 
The  rest  oC  his  time  was  devoted  to  acts  of  kindness 
and  beneficence,  especially  towards  the  poor,  who 
flocked  from  all  parts  to  consult  him  on  their  com- 
plaints. Increasing  infirmity  now  made  him  sensi- 
ble that. his  life  was  drawing  near  to  a  close,  and  he 
was  fond  -of  conversing  on  the  subject  of  his  ap- 
proaching end, — an  event  which  he  always  contem- 
plated with  perfect  serenity  of  mind.  A  more  com- 
plete attack  of  his  disorder,  at  length,  carried  him 
off,  on  the  5th  of  May  1808,  when  he  had  attained 
his  fifty-second  year.  He  left  a  widow  and  one 
daughter  to  lament  the  loss  of  one.  who  united  to 
the  ornaments  of  a  highly  cultivated  mind,  the  great- 
est sensibility  and  benevolence  of  heart. 

Besides  the  tracts  already  mentioned,  he  was  au- 
thor of  several  other  works.  The  only  one  among 
them  which  is  purely  of  a  literary  nature,  is  the 
MSlanges  de  LUtSrature  AUemande^  ou  Choix  de 
traductions  de  PAllemand,  &c.^aris,  8co,  1797.  It 
is  dedicated  to  Madame  Helvetius,  and  consists  of 
translations  of  different  works  of  Meisner,— of  a 
drama  of  Goethe's  entitled  S^e//a,— ^of  Gray*s  Elegy 
on  a  Country  Church 'Yard^'-^nd  of  the  Idyl  of 
Bion  on  the  Death  of  Adonis.  His  work,  Du  degrS 
de  certitude  de  la  Medecine,  appeared  in  the  same 
year,  and  a  second  edition  was  published  in  1805, 
containing  a  republication  of  his  Observations  sur  les 
HopitauXf  and  his  Journal  de  la  Maladie  et  de  la 
Mort  de  Mirabeau  VainS ;  together  with  a  short 
tract  on  the  punishment  of  the  guillotine,  in  which 
he  combats  the  opinion  of  Soemmerring,  OBlsuer,  and 
Sue,  that  sensibility  remains  for  some  time  after  de- 
capitation. This  tract  had  already  appeared  in  the  Mn- 
gazin  Encyclopidique,  and  in  the  first  volume  of  the 
Mhfioires  de  ta  SociHS  Medicale  d^Emulation,  This 
new  edition  also  contains  his  Rapport  Jait  au  Conseil 
des  Cinq-^ents  sur  F  Organisation  des  icoUs  de  Mide* 
cine  ;  and  a  long  dissertation  entitled,  Qjuelques  prin- 
cipes  et  quelques  vues  sur  les  secours  publiques*  In 
1799»  he  published  Q^elques  Considerations  sur  I* Or- 
ganisation  sodale  en  genSral,  et  particulierement  sur 
la  nouveUe  Constitution,  12mo.  His  principal  work, 
however,  is  that  entitled,  Des  Rapports  du  Physique 
et  du  Moral  de  V Homme ,  1805,  in  two  vorumei^8vo ; 
consisting  of  twelve  essays,  the  first  six  of  which  had 
been  presented  to  the  Naticmal  Institute,  and  wer^ 
inserted  in  the  two  first  volumes  of  their  Memoirs, 
in  the  Class  of  Moral  and  Political  Sciences.  This 
work  was  reprinted  in  the  foUowbg  year,  with  the 
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Ottbinit    addition  of  a  copious  analytical  table  of  its  contents 

II        by  M.  Destutt-Tracy,  and  alpbabetiod  indexes  by 

•^■*T*^'  M.  Sue.    His  Coup  tTmL  mr  lei  Revolutions  et  les 

tneiiHure.  .^^^^^^^  ^  ^  MidecinCy  came  out  in  1808.     Of  this 

work  we  possess  an  excellent  English  translation^  with 

notes,  by  Dr  Henderson.   His  only  practical  work  on 

medicine  is  the  ObservaHons  sur  les  Affections  Catarr' 

hales  en  gfniralj  et  particdHrement  sur  celles  con* 

nues  sous  le  nom  de  rhumes  de  cerveaUf  et  rkumes  de 

poitrme,   8vo,  1807*    He  wrote  many  interesting 

articles  in  the  Magaxin  Encydopidique*    Several  of 

his  speeches  to  the  Legislative  Assembly  arc  given 

at  fuu  length  in  the  columns  of  th«  Moniteur. 

CABINET-MAKING,  see  Joinery. 

CAERMARTHENSHIRE,  a  county  in  South 
Wales,  containing  926  square  miles,  or  about  590,640 
acres.  The  northern  and  eastern  parts  are  moun- 
tainous. Near  the,  sea  the  land  is  flat,  but  the  gene- 
.ral  sur&ce  of  the  county  is  hilly.  It  is  intersected 
in  almost  every  direction  by  valleys,  from  the  sides 
of  which  the  hills  rise  abruptly.  These  valleys  are, 
for  the  most  part,  very  narrow.  Tlie  most  celebrated 
for  fertility  and  picturesque  beauty,  as  well  as  the 
most  extensive,  is  the  vale  of  Towy,  whjch  stretches 
thirty  miles  up  the  county,  with  a  breadth  of  only 
two  miles.  From  the  celebrated  Grongar  Hill,  and 
the  ruins  of  the  Castle  of  Dynevor,  the  picturesque 
beauty  of  this  vale  are  seen  to  the  greatest  advantage. 

The  prini^pal  rivers  in  Caermarthenshire  are  the 
Toi^,  the  Teivy  or  Tair,  the  Cothy,  the  Dulas,  and 
the  Gwilly.  The  Towy  rises  in  Cardiganshire.  It 
enters  Caermarthenshire,  at  its  north-eastern  comer, 
crossing  towards  the  south-west,  and,  passing  Caer- 
marthen,it  empties  i(^lf  into  the  large  bay,  between 
the  counties  of  Glamorgan  and  Pembroke,  called 
Caermarthen  Bay.  Maq^  rivulets  join  the  Tow]|r  in 
its  course,  among  which  is  the  Cothy.  This  stream 
rises  on  the  north  side  of  the  county,  and,  running 
mostly  in  a  southern  direction,  unites  with  the  Towy 
about  six  miles  above  Caermarthen.  The  Teivy  rises 
in  Cardi^uishire,  between  which  county  and  Caer- 
marthenshire it  afterwards  forms  the  boundary;  soon 
afler  receiving  the  Keach,  it  enters  the  county  of 

Pembroke. 

^  The  principal  ports  in  this  county  are  Llanelly, 
Kidwelly^  Caermarthen,  and  Llaugharne.  Llanelly 
has  a  good  port  for  vessels  of  ten  feet  draught,  form- 
ed by  an  inlet  of  the  sea  called  Buirry  River,  which 
divides  this  county  and  Glamorganshire.  Llanelly 
is  the  port  of  entry  of  Kidwelly  and  Caermarthen: 
its  exports  are  coal  and  tinnea  iron  plates.  Kid* 
.welly  is  situated  on  two  small  streams,  called  Givan- 
draeth,  which  form  a  little  haven,  but  mostly  chok- 
ed with  sand.  From  this  town  a  canal  has  been  cut, 
at  the  expenceof  a  private,  gentleman,  between  three 
and  four  miles  long,  to  bis  coal-mines  and  lime-quar- 
ries; and,  by  means  of  this  canal,  Kidwelly  has  been 
enabled  to  export  a  considerable  quantity  of  coals. 
Vessels  of  250  tons  burden  ascend  to  the  bridge  of 
the  town  of  Caermarthen  on  the  Towy,  but  the  en? 
trance  of  the  river  is  rather  difficult,  in  consequence 
of  a  bar  across  it.  Tlie  principal  exports  of  Caer* 
roarthen  are  tin  plates  and  cast-iron.  Llaugharne, 
on  a  creek)  is  chiefly  remarkable  for  a  considerable 
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flat  tract  in  the  vicinity,  embanked  from  the  sea,  and  Cw^ 
of  singular  fertility.  tkohb 

The  climate  of  this  county  is  soft  and  ipild,  bat^'V^ 
moist ;  the  soil  of  the  lower  districts  is  fertile,  being  rc,.^ 
for  the  most  <part  either  a  rich  day,  or  a  ibarp  or 
deep  loam.    Little  wheat  is  grown ;  and,  except  on  A^nci 
the  lighter  soils,  barley  is  not  a  common  crop;  battue. 
oats  are  extensively  cultivated,  and  in  respect  both 
of  produce  and  quality,  are  a  very  profiti^le  crop. 
Great  quantities  are  exported,  chiefly  to  Briitd. 
The  pasture  land,  especially  where  the  soil  is  soit- 
able,  support  a  hesLvy  stock ;  they  are  applied  eitber 
to  the  dairy  f  or  to  Uie  breeding  of  black-cattle  and 
horses.    The  latter  are  reared  in  great  numbers  on 
the  hills,  _and  constitute  the  principal  article  of  trade 
at  the  fairs  of  thb  and  the  adjacent  counties.  Much 
butter  is  exported.    It  is  computed  that  114,000 
acres  are  in  tillage  ;  and  about  double  that  number 
in  pasture ;  the  rest  is  unfit  for  cultivation,  though 
by  no  means  unprofitable.    According  to  the  origi- 
nal agricultural  report  of  this  county,  there  are  onlj 
about  170,000  acres  of  wastes  and  commoDB.    This 
county  was  formerly,  extremely  well  wooded;  but« 
of  late  years,  great  waste  has  been  made  of  the 
timber.    Its  rivers  and  sea-coast  abound  in  fish, 
especially  salmon  of  excellent  quality,  and  a  spe- 
cies of  trout,  called  Sueni  in  high  request  with  epi- 
cures. 

Caermarthenshire  is  rich  in  mineral  productions.  MiKi 
Coals  and  lead  are  the  most  abundant  and  profitable. 
The  greatest  lead-*mines  aire  not  far  from  LJandowry. 
Limestone  also  abounds,  and  there  are  considerable 
quantities  of  iron  ore.  The  sands  in  the  vicinity  of 
Llaugharne,  according  to  Mr  Donovan,  abound  in 
shells  of  great  rarity  and  beauty.  On  the  road 
from  Caermarthen  to  Llandillo  Vawr,  a  mediciaal 
spring  has  lately  been  discovered,  contaimng  carbo- 
mc  acid  gas ;  carbonate  of  iron,  and  lime ;  muriate 
of  soda  and  lime ;  and  sulphate  of  lime.  At  Kastell* 
Karreg  there  is  a  fountain,  which  ebbs  and  flovi 
twice  in  twenty-four  hours.  Tliere  are  several  re- 
mains of  antiquity,  chiefly  Roman,  to  be  seen  in 
Caermarthenshire. 

The  inhabitants,  who  are  not  engaged  in  agM-^ 
ture,  are  principally  employed  in  working  themina,^ 
in  {manufacturing  the  produce  of  these  mines,  or  in 
making  woollen  stocxings.  The  most  extensire 
manufactures  of  tinned  iron-plates  are  carried  on  at 
Kidwelly ;  here  are  also  other  manufactures  of  iron, 
for  which  there  are  lar^  and  excellent  fiunaces, 
forges,  flatting-millsi  &c.  Tinned-plates  and  cast- 
iron  are  also  manufactured  at  Caermarthen,  and  the 
works  in  both  branches  are  extensive.  lo  the 
neighbourhood  of  Llandowry,  the  woollen-stocting 
manufactory  principally  prevails. 

The  money  raised  for  the  maintenance  of  the  poorl^^ 
in  1803  was  L.l  7,046,  at  the  rate  of  12s.  ^  in  the 
pound.  In  the  year  ending  the  25th  of  March 
1815,  there  was  paid,  in  parochial  rates,  the  sum  of 
L.S0,S54,  6s.  9^.  Utarn  S3  parishes  alone,  the  re- 
maining 43  not  having  made  any  return.  By  the  I^ 
population  returns,  in  the  year  1800,  there  were 
13,449  mhabited  houses,  67,317  inhabitants,  31,4^9 
males,  and  35,878  females;  of  this  number  312)8^ 
were  returned  as  employed  in  agriculturei  and4S4<5as 
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fUieniMr-  employed  in  trade.    The  foUewing  are  tbe  resuht  of 
tuL'Dshire   the  lagt  population*retttmi  in  1811 : 

Inhabited  hovsee, 
Familiea  inhabiting  themy      .    « 
Houses  building, 
■^-  uninhabited, 

en^lc^ed  in  agiiculturoi 
— -^-^  in  trade  and  manofactureflb    5256 
^  not  included  in  these  heads,  9^ 

Males,         -  36,080 

Females,        •       41,187 
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14,856 
16,088 

lis 

393 
9»78 


Soowdoo. 


Total  population  in  1811,  77>217 
—  ■    ■  in  1800,  67,317 


Increase,  9,900 


•_», 


See  AgricmkurMlM^porijfSomih  IFefer.~Mauan  s 
Seenery  qfSeuih  JVaks. — Bnns's  Tour.— Deoova&'B 
Bxeursunu.  {c^} 

CAERNARVONSHIRE,   a.  otwitj  in  North 
Mindariei.  Wales,  is  divided  by  the  Covnw^  fron  Denbigfc- 
Ktent.       ^i^ .  f^om  part  ef  Menouethshnrd  by  a  vivubt ; 
fi^em  Anglesea  bj  the  straita  of  Menat:  the  vch 
Mae  ia  bounded  by  the  sea*    I»  figure  il  i§  rety 
irreguhir,  a  great  peniusnlated  point  running  eut 
from  it  te  lihe  souA-west;    Fnm  the  entwmity  of 
thia  pons,  the  l&Kfih  it  45  milira;  the  breadth 
Tuies  eKtvenelf ;  ila  etsoumfofBee  is  about  150 
miles,     k  eontams,  frem  a  kSe  sufvey,  300,000 
acres  of  land,  of  which>  by  one  account,  about 
SOO^OOO,  and,  by  anothee  aooount,  oufy  lA^OOO  aiu 
in  a  state  of  cultivation, 
irface.  This  county  is  the  most  HMUDtaineua  m  Waies^ 

Its  central  part  is  entirely  occupied  by  Snowdon> 
and  its  sidK>rdin8te  mountainsi  estending  from  near 
Conway  in  the  north-east  to  the  shore  that  bounds 
the  Perthorianr  road,  including  the  Rh^l  ridges. 
The  Snowden  mountains  are  cemiecSedfriA  ano&er 
chain  of  hills,  whidh  approach  the  sea  at  Aberdar 
ron.  Among  these  are  very  deep  passes,  forming 
narrow  valleys,  through  which  numerous  streams>  is* 
suing  from  various  lakes,  rush  in  some  places  with 
great  violence.  The  highest  region  of  the  moun- 
tainous district  is  covered  with  snow,  during  the 
greatest  part  of  the  year ;  the  middle  rc^n  dbrdb 
fuel  and  pasturage,  though  the  woods  which  once 
clothed  it  are  nearly  exkausted.  The  bases  of  the 
mountains  and  the  valleys  are  in  general  temperate 
and  fertile.  The  vale  of  Conway  is  the  most  eaten* 
sive  in^  the  county ;  it  is  a  long  and  narrow  tract, 
equally  romantic  mi  beautifbl,  through  which  the 
river  ef  the  sane  name  runs.  At  £st  it  is  very 
narrow^,  but  it  gradually  widens  to  the  breadth  of  a 
mile^  Its  extent  is  about  twenty  miles,  terminating 
at  the  town  of  Conway.  It  affords  rich  pasturage, 
especially  near  Llanwost^  where  it  is  formed  mto  we 
finest  meadows,  com^elds,  and  grevea,?*-and*  exhi- 
bitt  a  striking  and  pleasing  contrast  to  the  bleak  re> 
gfona  of  Snowdon  frowning  idieve  itii 

The  general-  escarpment  of  the  mountains^  whiefr 
rise  from  the  sea  towards  the  centre  of  this  coun^, 
fronts  the  sea.  But  the  particular  escarpment  of  the 
detached' groups,  di^pends  upon  the  course  of  tiic 
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streams.  The  mountain  of  Snowdon  ia  conmosed  ef  Cmn 
various  difis  of  different  heights ;  the  altitucfe  of  the, 
highest  point  of  the  mountain  is  about  3600  feet 
from  the  high-water  mark  on  Caernarvon  quay. 
Snow  lies  all  the  year  in  the  hollows  near  the  top  of 
Snowdon,  the  temperature  here  being  very  low,  even 
in  the  middle  of  summer.  On  the  morning  of  the 
5th  of  July  1795,  just  after  sunrise,  Mr  Aikin  ob- 
served the  thermometer  at  34,  whereas  in  the  vale 
of  Beddgelest,  at  seven  in  the  morning,  it  was  at  6ft  i 
at  one  in  the  afternoon  it  had  reached  only  48  on 
the  top  oT  Snowdon. 

The  principal  rivers  in  Caernarvonshire  are  the  Rivers. 
Conway  and  the  Seiont*  The  first  rises  from  a  lake 
on  the  canfiaea  of  Denbigh,  Mcrieaeth,  and  Caer* 
narven.  Its  cowse  ia  nearly  in  a  northerly  direc* 
tion,  along  the  east  side  of  the  county,  for  about 
twenty-four  miles,  when  it  empties  itfelf  into  the 
sea,  at  the  town  of  die  sane  name ;  it  is  half  a  mile 
wide  at  the  Tash  at  high-water ;  and  not  above  fifty 
yevds  at  low,  the  remaining  q^ace  being  sand-banks, 
adiicb,  at  high-water,  me  covered  twelve  feet^ 
These  sands  still  abound  kr  the  pearl  muscle,  as  th^ 
did  in  the  time  of  the  Romans,  but  they  have  been 
long  ne^eoted.  The  Conway  is  navigable  for  about 
twelve  miles.  The  Seio«S  risce  from  a  lake  near 
Snawdesi ;  ila  course  ia  westward,  and  it  disehama 
itaeif  into  the  Menai  Stsaita  at  Caemarven.  Tl» 
baa  admits  vessels  ef  about  800  teas  Into  the  haven. 

The  sea  ooast  of  this  county  mwsents  many  ob-'Sea  Coait 
ieets  worthy  of  notice.  Traedi  Baehs  and  Traeth 
Aiawv,  are  two  ikdets  of  the  sea  having  one  entrance, 
and  each  reoeiYing  a  littfe  river ;  the  greatest  part  of 
them  are  dry  aS  low-waler,  and  become  ouicnsuridk 
They  lie  between  Caernarvonshire  and  Merioneth*- 
shire,  bi^  as  they  seem  more  properly  to  belong  to* 
the  latter  county,  the  attempts  of  Mr  Maddacks  to 
embank  the  sands  ef  ThKth  Mawr,  wSI  more  pro« 
perly  be  noticed  under  Merionetfnhire.  Passing 
firom  this  county  into  Caernarvonshire,  the  first  sea- 
poit  la  IHrllheli,  on  an  inlet  which  receives  three  or 
feur  rivulets.  It  has^  a  considerable  coasting  trade 
in  saaall  vessels.  St  Tudwell's  bo?  ia  sheltered  by 
two  small  islands*  To  it  suceeeds  the  bay  named' 
Hell's  Mouth,  from  the  height  and  fomr  of  the 
fliiores,  which  cause  the  wkid  Co  blow  continually 
into  it,  wh8e  there  is  also-  a  constant  in-draught  of 
the  current.  The  promontory  of  Lyn  exteikb  to 
the  west  of  the  mass  of  mountains,  that  occupy  tile 
space  between  the  west  entrance  of  the  Menai,  and 
Traeth  Mawr.  A^  the  extreml^  of  this  promonto* 
17  lies  the  I^  of  Bardsey,  two  miles  long,  and  one- 
mile  broad ;  the  tides  run  with  great  rigidity  be* 
t#een  this  iriand  and  the  promontory.  The'  gqlf 
between  the  peninsulated  hunAred  of  Lyv  and 
Anglesea  is  called  the  bay  of  Caernarvon.  It  is 
lined  by  the  high  ridge  w  Snowdon.  The  aofy 
port  on  this  coast  is  Porthyn  Lyn,  fermed  l>y  a  long 
point  of  land  jutting  into  die  sea,  and  shelterinu^  a: 
cone  on  the  west.  Fort  Penryhn,  on  a  small  rivulec, 
has  been  recently  enlkrged-  into  a  haven  fer  vessel^ 
of  800  or  400  tons ;  ftt>m  it  are  exported  immense 
cfnantities  of  slate,  from  Lord  Fenryhn's  estate  m 
thia  county,  to  die  amount  of  500  tons  a-iaeek  when 
the  demand  is  great.    Ahout  seven  miles  to  the 
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west-south-west  of  Conway,  on  the  road  from  that 
town  to  Bangor,  is  the  stupendous  precipice  of  Pen- 
msen  M awr,  the  last  of  the  long  Caernarvon  chain. 
It  is  1400  feet  perpendicular  from  its  base,  and,  ac- 
cording to  Mr  Caswell,  who  was  employed  by  Mr 
Fiamstead  the  astronomer  to  measure  it,  1545  feet 
above  the  beach  at  low-water.  In  1772»  applica- 
tion was  made  to  Parliament  to  improve  and  secure 
the  road  across  this  precipice,  which  was  according- 
ly done ;  and  there  is  now  a  good  road»  on  a  ledge 
of  the  rock,  defended  by  a  waJl  five  feet  high.  The 
county  of  Caernarvon  is  terminated  by  the  lofty 
round  promontory,  called  Llandudno,  or  the  Great 
Orme'^  Head,  on  the  east  of  the  Conway  river.  It 
is  a  fine  sheepwalk,  ending  in  a  steep  precipice  over 
the  sea,  which  is  hollowed  into  various  inaccessible 
caverns. 

In  consequence  of  the  elevated  surface  of  the 
greatest  part  of  the  county,  and  its  cold,  piercing, 
and  damp  atmosphere,  there  b  little  corn  grown  in 
it.  Near  the  sea*  however,  and  in  some  of  the  vales, 
barley  of  finie  quality  is  grown ;  and  in  some  of  the 
higher  districts,  oats  are  cultivated.  The  vales  yield 
a  little  meadow  grass  for  hay,  which  is  got  in  with- 
out the  aid  of  wheel-carriages,  the  uneven  surface 
of  the  ground  not  admitting  their  use.  Sheep  and 
black  cattle,  however,  conatitute  the  principal  itf ri- 
cultural  stock  of  the  Caernarvonshire  farmers*  The 
former  are  pastured  on  the  mountains,  which,  in  ge- 
neral, are  commons ;  and  the  latter  on*  the  lower 
grounds.  A  considerable  quantity  of  cheese,  made 
nrom  the  mixed  milk  of  ewes  and  cows,  is  made. 
From  the  peninsulated  hundred  of  Lyn,  which  is  in 
general  flat,  oats^  barley,  cheese,  and  black-cattle, 
are  exported ;  of  the  last,  about  3000  annually.  The 
numerous  herds  of  ^oats,  which  used  to  frequent  the 
rocky  districts  of  this  county,  are  now  nearly  extinct. 
There  are  some  profitable  orchards  in  the  vales,  but 
ill  general  the  climate  is  very  unfavourable  to  fruit- 
trees. 

Caernarvonshire  is  an  interesting  county  to  the 
Mineralogist ;  but  we  can  only  very  briefly  notice 
the  principal  features  of  its  mineralogy.  The  high- 
est and  interior  regions  of  the  Snowdon  mountains 
are  composed  of  granite,  porphyry,  whin,  and  other 
primitive  aggregate  rock^,  incloeiog  considerable 
blocks  of  quartz.  The  western  side  of  Snowdon 
itself  consists  of  ironstone,  on  which  are  placed  ba- 
saltic columns,  of  difierent  lengths,  and  about  four 
feet  in  diameter.  On  each  side  of  the  primitive 
rocks,  there  are  mountainous  banks  of  slate,  the 
coarsest  on  the  eastern,  and  the  finest  invariably  on 
the  western  side .  of.  the  central  ridge.  At  Nant- 
francon  are  the  slate  quarries  of  Lord  .Penryhn, 
who  has  constructed  admirable  railways  from  them 
to  Port  Penryhn.  The  banks  of  sl^te,  growing 
finer  as  they  descend,  occupy  the  country  between 
Snowdon  a:nd  the  Menai,  usually  terminatmg  within 
a  few  hundred  yards  of  its  banks.  The  channel  of 
die  Shast,  as  well  as  its  banks,  consists  of  limestone ; 
breccia,  or  the  fragments  of  the  Snowdon  moun- 
tains, ia  a  calcareous  cement,  and  hard  marl,  inclos- 
ing shells.  The  general  dip  of  the  strata,  in  the 
promontory  o£  Lyn,  is  to  the  south-west ;  on .  the 
north  coast  is  chlorite  slate  and  coarse  serpentine. 


CMS 

On  the  former  rest  beds  of  primitive  argjllaoeous  Cwmw, 
schistus.     The  argillaceous  scbistus  in  some  places  ^^^ 
is  largely  mixed  with   carbon,  formiDg  a  kind  ofc    ' 
hard  drawing  slate;  and  in  others  it  is  penetrat. v^^*^ 
ed    by  carbon   and   pyrites,   forming  alum  slate,      '^ 
Mb  mines  have  been  opened  in  th»  district    A 
hard  stone,  used  instead  of  brass,,  for  supporting  the 
pivots  of  liglit  machinery,  and  another  stoue,  some- 
thing resembling  the  French  burr,  have  been  found 
in  this  county.     There  are  some  lead  mines  near 
Gwydir  ;  but  the  most  important  and  valuable  metal 
found  in  this  county  is  copper.    The  richest  mines 
of  it  are  in  the  vicinity  of  Llanbens ;  it  is  also  found 
in  various  parts  of  the  Snowdon  mountains ;  and  the 
green  carbonate  of  copper  lies  between  the  limestone 
strata,  in  the  promontbry  of  Orme*s  Head.    There 
are  mines  of  calamine  on  the  Caernarvon  side  of  the 
river  Conway. 

Many  rare  vegetables,  ipet  with  only  on  the  most  ele^ 
vated  spots,  grow  in  this  county.  Some  of  the  steep- 
est crags  of  the  Great  Orme's  Head  are  inhabited  by 
the  peregrine  falcon.  C<msiderable  quantities  of  fish, 
particularly  herrings,  are  caught  on  the  shores  of 
this  county ;  and  lobsters  and  oysters  are  found  in 
great  abundance.  In  some  of  the  lakes  are  found 
the  char,  and  the  gwyniad,  another  alpine 
Foxes  are  the  chief  wild  animals. 

The  money  raised  for  the  poor  in  1803  waspgcrKa 
L.  9137,  being  at  the  rate  of  46.  Ofd.  in  the  pouni 
In  the  year  ending  the  25th  of  March  1815,  there 
was  paid  in  parochial  rates  the  sum  of  L.  15,776, 
1 7s.  6d.  In  1800,  there  were  8304  inhabited  houses,  pq,ikH 
and  41,521  inhal)itants ;  19,586  jmales,  and  21,935 
females,  of  whom  12,808  were  employed  in  asricul- 
ture,  and  4284  in  manufactures,  trade,  and  oandi- 
crafls..  The  inhabitants  live  in  a  state  of  the  utmost 
simplicity,  manufacturing  their  clothes  from  the  wool 
of  their  own  flocks,  and  dyeing  them  with  lichens :  a 
little  oatmeal  added  to  the  produce  of  their  dairies 
constitutes  their  food.  In  1811,  the  results  of  the 
population  returns  were  as  follows : 


Inhabited  houses. 
Families  inhabiting  them. 
Houses  building,  -  • 

Houses  uninhabited, 
Families  employed  in  agriculture, 
.    ■  in  trade,  and  manufactures, 
not  included  in  the  above  head, 


Males, 
Femalesi 


Total  in  1811, 
in  1800, 


9369 

10^187 

102 

154 

mi 

2687 
833 

23.379 
25,957 

49,336 
41,521 


Increase  in  1811,        1^1^ 

See  Davie's  Agriculture  of  North  ^d^#-— Aikins 
Tour. — Bingley's  rour.^-f  ennant's  Tour,  Vol.  II. 

(c.) 
CiESALPINyS  (Akdrew),  one  of  those  great 
and  daring  geniuses,  who,  contendinff  with  the 
mists  of  a  dark  age,  elicit  the  most  bruliant  truths 
on  the  one  hand,  while  they  sometimes  louider  into 
great  absurdities  on  the  other,  was  bom  at  Areszo 
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^«MJpinM.in  Tuscany  in  1519.  Of  his  family  noting  is  re- 
cordedy  nor  does  he  appear  to  have  lefl  any  pro* 
geny,  nor  to  have  been  ever  married.  '  Devoted  to 
the  studies  of  physic  and  natural  philosophy,  he 
attained  at  length  the  honour  of  being  physician 
Co  Pope  Clement  VII I.,  daring  the  chief  part  of 
whose  pontificate,  from  1592  till  his  own  death  in 
l603f  at  the  a^e  of  eighty ''four,  Csesalpinus  lived  at 
Rome,  in  the  highest  credit  and  celebrity ;  for  which, 
as  we  trace  the  circumstances  of  his  history,  and  in- 
quire into  bis  opinions,  it  seems,  at  first  siglit,  difii- 
cult  to  account.  Eminent  talents  have  seldom 
proved  a  shield  against  persecution.  On  the  con- 
trary, by  adding  fear  to  its  malice,  they  have  gene- 
rally tended  to  envenom  its  darts.  How  then  could 
Cssalpinus,  a  professed  Aristotelian,  an  open  unbe^ 
liever  of  revealed  religion,  whose  opinions  neaHy  ap- 
proached those  of  Spinosa,  exist  in  the  holy  court  of 
Rome,  which  was  then  beginning  to  persecute  the 
immortal  Galileo !  This  mystery  will  but  too  readily 
unravel  itself. 

Csesalpinus  seems  to  have  been  furnished  with  two 
distinct  f^ilosopbical  intellects,  which,  like  a  good 
and  evil  genius,  directed  him  by  turns.  Under  the 
influence  of  the  one  he  discovered  the  circulation  of 
the  blood,  the  sexes  of  plants,  and  the  only  true 
principles  of  botanical  classification ;  under  the  guid- 
an'ce  of  the  other,  he  became  entangled  in  the  meta- 
physics of  the  schools,  the  dreams  of  Aristotle,  and 
a  philosophic  contempt  for  everything,  good  or  bad, 
connected  with  >the  nonsense  he  was  obliged  public- 
ly to  respect.  It  is  scarcely  necessary  to  remind 
the  reader,  that  however  brilliant  the  reign  of  lite- 
rature and  taste  in  the  golden  age  of  Leo  X.  and 
the  times  which  immediatelysucceeded,  true  science 
and  experimental  philosophy  were  as,  yet  in  the 
cradle.  In  this  respect  the  time  of  Csesalpinus  was 
**  dark  as  Erebus^"  and  the  light  he  struck  out  was 
alt^etfaer  his  own. 

We  have  no  account  of  this  great  man,  till  we  find 
him  seated  in  the  botanical  chair  of  the  University 
•f  Pisa,  where  also  be  studied,  if  he  did  not  teach, 
anatomy  and  medicine.  His  first  publication  was 
entitled  Speculum  Ariu  Medica  Hypocraticum^  in 
whidi  it  were  too  much  to  expect  he  should  release 
liimself  firom  the  shackles,  of  his  venerable'  guide ;  but 
he  has  left  evident  proofs,  lb  a  passage  often  quoted, 
of  his  having  a  clear  idea  of  Uie  circulation  of  the 
blood,  at  least  through  the  lungs.  In  botany  his  in- 
quiries Wisre  conducted  on  a  more  original  plan,  and 
their  result  was  one  of  the  most  philosophical  works 
in  that  science,  .which  came  from  thepress  at  Flo- 
rence in  1583,  in  one  volume  4to.  The  title  pisge 
runs  thus:  JDe  FlanHs  Ubri  XVJ.  Andreie  CautU 
pint  AretitHf  Medici  darissimif  doctissimiquep  aique 
Philoiophi  celeberrimi  ac  subtUissimi ;  yet  he  appears 
to  b^ve  been  himself  the  editor  of  the  work,  to  whidi 
is  prefixed,  in  his  own  name,  an  elegant  and  learned 
epistle  dedicatory  to  Francis  de'  Medici^  Grand 
Duke  of  Tuscany.  This  book,  now  rarely  to  be  met 
with,  is  not  only  the  unacknowledged  source  from 
whence  varic^us  subsequent  writers,  and  especially 
Morison,  derived  their  ideas  of  botanical  arran^ 
ment ;  but  it  was  a  mine,  of  science  to  which  Lm- 
.xi£eus  himself  gratefully  avowed  bis  obligations.    His 
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own  copy  evinces  the  assiduity  with  which  he  studied  Cawnlpinn^ 
the  book.  He  has  laboured  throughout  to  remedy 
the  defect  of  which  Haller  complains,  of  the  want 
of  synonyms,  and  has  subjoined  his  own  generic 
names,  nearly  to  every  species.  He  has  parti- 
cularly indicated  those  remarkable  passages,  in 
p.  13  and  15,  where  the  germination  of  plants 
and  their  sexual  distinctions  are  explained.  In 
the  former  we  trace  the  first  rudiments  of  a  na- 
tural cfassification  of  plants  by  the  differences  in 
their  cotyledons;  or,  in  other  words,  we  find  tlie 
origin  of  the  natural  systems  of  Linnaeus  and  Jus- 
sieu;  in  the  latter  passage  we  detect  the  funda- 
mental principle  of  the  Linnaean  artificial  system. 
On  these  subjects  .the  reader  lAay  consult  our  ar- 
ticle on  Botany.  Nor  were  these  merely  inciden- 
tal suggestions  of  the  illustrious  author.  He  has 
pursued  his  enquiries  to  a  conclusion  on  which  the 
existence  of  Botany  as  a  science  depends,  and  which 
the  no  less  eminent  Conrad  Gesner  detected  about 
the  same  time,  though  his  ideas  respecting  it- were 
not  then  made  public.  The  principle  to  which  we 
alluc|^  is  the  classification  of  plants  by  their  parts  of 
'fructification  alone.  This  was  afterwards  extended. 
by  the  greatest  writers  on  the  subject,  as  Ray  and 
Tburnetort,  and  more  completely  by  Linnaeus,  to 
the  discrimination  of  their  genera  Iw  the  same  parts, 
more  particularly  considered  andlrontrasted.  To 
this  more  extensive  conclusion,  indeed,  the  principle 
of  Csesalpinus  directly  and  inevitably  leads.  He 
pursued  it  himself  to  such  a  length,  as  to  develop 
some  of  the  most  important  characters  for  generic 
distinctions,  such  as  the  flower  being  superior  or  in- 
ferior with  respect  to  the  fruit ;  the  heart  of  the  seed 
situated  at  its  summit  or  base ;  the  seeds,  or  the  cells* 
of  the  seed-vessels,  solitary  or  otherwise ;  the  parti- 
tions of  certain  pericarps  parallel  or  contrary  to  their 
valves.  Linnaeus  remarks  that  this  author,  though 
the  first  systematical  botanist,  found  out  as  many 
natural  classes,  or  orders,  as  any  of  his  followers. 
He  did  not  indeed  well  define  the  philosophical  li- 
mits of  genera  in  the.  vegetable  kingdom,  and  there- 
fore his  work  cannot  regidarly  be  quoted  throughout 
for  generic  sjrnonyms.  The  want  of  plates  of  his . 
own,  and  of  references  to  other  authors,  render,  as 
we  have  already  hinted,  some  of  his  names  and  de- 
scriptions unintelligible.  Yet  Linnsaus  has  in  manu- 
script filled  .up  many  blanks  which  he  had  been 
obliged  to  leave  in  his  own  Classes  Plantarump 
where  the  system  of  Csesalpinus  first  assumed  a  sy- 
noptical form.  This  author  might  probably  have 
adopted  a  mere  clear  and  methodical  mode  of  ar- 
ranging and  explaining  the  botanical  part  of  his  sub- 
ject, had  he  not  had  in  view  the  vague  and  desul- 
tory manner  of  Flmy,  whom  he  closely  imitates  in 
the  materials  4)f  his  numerous  chapters,  as  well  as  in 
his  style  of -description.  A  small  and  unimportant 
Appendix  to  this  work,  of  19  pages,  appeared  at 
Rome  in  l60d,  which  is  of  very  rare  occurrence,  but 
may  be  found  reprinted  in  Boccone's  Museo  di  Pi'- 
ante  rare^  p.  125. 

CiBsalpinus  printed  at  Rome,  in  1596,  a  4to  vo- 
lume of  22S  pages,  entitled  De  Metallicis,  dedicated 
to  Pope  Clement  VIII.  which,  like  his  botanical  pub» 
lieations,  is  now  esti«mely  rare.    In  the  philosophy 
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Caesalpiniu.  of  this  work,  AtistoUe  is  his  guide ;  in  its  mediod 
and  composition^  Pliny.  A  prefatory  sddress  to  Ibe 
Pope  declares  it  to  have  been  undertaken  in  oppo* 
sition  to  a  certaio  treatise  on  the  same  subjecty 
which,,  though  written  with  diligence  and  elegance^ 
contained  many  things  inconsistent  with  the  prind* 
pies  of  phUosophy,  and  sabTersive  of  the  peripatetic 
doctrines ;  and  with  the  author  of  which,  as  bdng 
excommunicated  by  the  hoty  diorch  of  Rome,  no 
measures  were  to  be  kept. 
In  our  author's  Qjuastionum  PeripaUHcarum  tibri 

Juinqucy  published  at  Rome  in  l60d,  it  appears  that 
e  iscrupled  not  to  stand  forth,  as  an  open  defender 
of  the  Aristotelian  philosophy,  without  any  conceal- 
ment of  his  own  peculiar  opinions  and  hypotheses, 
derived  Irom  thence.  By  these  he  incurred  the 
charge  of  atheism,  from  a  physicito  named  Taurel, 
who,  punnine  on  the  name  of  his  antagonist,  entitled 
his  book  Aipes  casa^  hoc  est,  Andrea  C^gsalpini 
monstrosa  dogmata  dUcuua  et  exeusta.  This  attack 
however  met  with  little  or  no  countieiuuice,  and  the 
learned  Aristotelian  died  in  the  course  of  the  year, 
receiving,  no  dou}>t,  in  the  very  focus  of  sanctity  it- 
self, the  funeral  honours  due  to  an  orUvodoz  physi- 
dan  of  faia  holiness. 

Of  the  medical  publfcalkms  of  Cmalpfaius,  entit- 
led Praxis  unvottta  medidnm,  and  De  medieamertt&' 
fumJkcuUatifms^e  liave  hsA  no  opportunity  of  form** 
ibg  an  opinion  for  Miittelves.    Bv  wImI  Is  to  be  ga- 
thered from  his  ether  ivrkSttgs,  his  ideitf  «f  the  ftie^- 
dicid  qwdilies  of  plantiB  ind  foMiis  seem  aidk)pted  ftem 
ancient  writers,  rather  lihMn  fhsm  ttay  cMisideniMe 
p&rtKMi  of  actual  ekpciteidM.  Like  oUier  phyticiaiii 
of  his  time^  he  was  too  mudh  oeculpted  in  ascertain- 
ing the  aitides  of  the  nuimiii  medim^  to  find  leisure 
fbr  doubt,  or  for  prac^icAl  e*<iuiry,  respecting  the 
m^ih  of  thdr  reputed  viitoes^     He  dm  h<»wever 
promulgate  some  original  Ideas,  relative  to  the  in- 
vestigation 6f  the  propeiti«B  ^  piuMs  by  their  tMia 
add  smell.    With  BotaHy  he  was  not  o^y  theeveti- 
cally  bat  practically  conversant.   He  left  behind  him 
a  cottection  of  above  760  <lried  specimens,  one  <df 
the  earliest  upon  record,  which  is  said  to  hsive  come 
into  tiye  hands  of  MicheM,  and  therefore  is  doubtiess 
stfll  preserved  in  Hke  museum  of  Dr  Tsrgioni  t>ssz0l)d 
at  Florence.    A  cMi^gne  of  Ihls  venerriile  Herbal 
rnm  is  repofrted  lo  have  been  ptispat«d  fbr  the  press  \ 
but  we  &o  not  find  that  it  ev«r  appealed. 

t)tesa}pinas  having  bOen  s^tied  at  Pi«^  when  the 
greht  Galileo  first  presumed  to  doubt  <he  ItaikHtbtky 
of  the  Ati^otelian  philosophy  $  and,  nMBt  likely^ 
when  that  rishig  character  beoame,  nt  tbe  age  of 
twenly-^ix,  RH>fessor  of  MMhematics  in  the  some 
unflvendty;  we  cannot  presume  him  to  have  been 
free  fVom  ^e  pmrty  spirit  Which  «o  disgraeeMljr  nra^ 
nifested  itself  there.  He  iMat  have  concarred  in 
the  meaanres  which  his  own  associates,  leagned  wiltfi 
the  ruling  powers,  thought  proper  to  adopt.  I%e 
ancient  school  f^ikisophy,  derived  fhim  the  Peripa- 
tetics, whMlier  it  was  considered  as  a  mere  alistraet 
speculation,  or  whedier,  as  being  eqaaliv  ai>surd  and 
unintelligible  with  the  ortfiodox  esiabUsttnent,  it  dM 
not  €%cht  alarm,  was,  Os  every  body  knows,  allowed 
to  go  on  yrerj  lovingly  with  ti^  establishment ;  nor 
dfd  it,  in  general,  rave  mj  mere  suqdcion  than  Ate 
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heathen  mythology,  fttiidied  and  eaenplified  in  ^  Cw^ 
same  and  other  schoob.    But  when  a  l^t  of  troth     1^ 
and  enquiry  arose ;  when  princiirfes  sad  Qpiniom  ^^ 
were  to  t>e  submitted  to  the  tests  of  reason  sad  ex*    "^ 
periment ;  the  same  latdl  tesulti,  which  tbe  (treced-^^*^ 
mg  age  had  witnessed  in  what  wss  called  retigion, 
were  justly  apprehended  for  what  wss  now,  whh 
scarcely  more  propriety,  denooanated  fihilofiophj. 
Hence  the  papsJ  authority,  which  had  sufeitd  tbjp. 
wreck  in  tiie  one  case,  wanting  die  wisdom  to  tvoid 
a  similar  disgrace  in  the  other,  gladly  dung  for  sop- 
port  to  any  ally.     Iliese  two  celebrated  occasions, 
the  tlivorce  of  Henry  VIH.,  and  tbe  base  perseco- 
tton  of  Galileo,  are  almost  the  only  ones  in  which 
die  authority  of  the  Pope  has  been  exerted  about 
any  matter  that  human  reason  could  detenotoe,  or 
that  much  signified,  except  to  his  own  inuoediatc  de* 
pendants,  how  it  might  i>e  determined.    It  is  a  m^ 
moraUe  iact,  that  iiis  decision  was  no  less  joit  is  one 
case,  tiian  unjust  in  tiie  other s  yet  both  wereeqetHj 
ruinous,  the  former  to  his  power,  the  latter  to  his 
credit.    So  liazardous  is  the  exercise  of  U8uk!ped  or 
Oven-strained  authority,  and  ^o  infidUbiy,  thaaia  to 
die  Author  of  all  Gobd !  do  truth  and  justice  rise, 
with  renovated  vigour,  irom  such  contests ! 

By  this  view  of  our  Subject,  the  mysfeety  above  •!• 
hided  to  becomes  cleariy  lAmivetted  Cse^Msia, 
though  a  known  heretic  aod  iafidel,  ptofesskig  to  kt 
an  obedient  son,  ami  even  a  champion,  of  ttie  chvtA, 
tried  to  rise  by  the  rmn  of  e^^aiMy  learned^  asd 
BMTe  hohMst,  men  than  faiasaelf^  On  the  side  on 
#hioh  he  was  nbonrd  and  censurable,  and  tm  thst 
side  only,  he  waa  .ttB|ust  and  unptindpled;  nor  a 
fiNnh  a  character  unooiomeD.  Whei^beexerciRd 
his  wnbiasaad  Jodmnent,  aasd  Inmestiy  sovght  ter 
truth,  he^  like  Qafileo,  talaigci  the  bounds  of  ks* 
man  knowledge,  nnd  made  tdbceveriea  v^cb  wiH 
fisr  eter  daim  the  gtmtitude  and  admiration  of  mm- 
kind.    •  (j.  J.) 

€  AITHNfiSS,  a  flcetdsh  cOaMty,  tbe  mast  north.  8Ms 
em  0f  the  mainland  of  Onset  Britain,  is  aitmted"'^ 
between  46*  to'  and  59<»  vf  notth  latitat,  aad  be- 
tween  ^  5(y  and  ^  tT  west  inligituie$  and)  is- 
doding  the  iriand  of  8trefe(ia,  ih  the  Pipitlaiid  FHib, 
extends  o^er  €18^  Square  mileB,  m  dQ&fi9%  BifM 
acres,  of  which  «il4  acres  are  coffered  by  hdcesaod 
other  waters.  About  a  Ifovnth  of  the  saiftoe  is 
moanftainous,  more  than  a  ludf  oonsists  af  deep 
mosses^  and  «nly  about  a*  dghth  fwtt  is  tdtiTatsi 
The  boondariea,  peoarontories,  bi^  dimate,  mid 
antmds,  te%  Imving  been  pai^tcnlarly  daterflied  is 
tbe  correspondiag  article  in  the  Bncfckfesi^  ^ 
sfaaU  confine  our  notices  at  pneaent  to  okst  n 
oOiitted  there,  and  to  the  altesaaioas  wliich  the  pro* 
great  of  tkna  has  inlrodaoed* 

Urn  OMinty  is  divided  into  thflrtyObnr  dUtei,^ 
eight  nf  whMi  compriae  nr^thitda  nf  the  wdtted^^*<^ 
rent,  which  is  L«a7,M6,  «s^  rod.  Snois;  and  mm 
than  a  thud  oftiiewiioteds  held  Under  «ntaiL  Nine 
proprietoia  of  the  namea  of  Sindlahr,  uneofwhoiiii 
a  Peer,  hold  moae  than  Hie  hsAf  of  tfiis  vslattioa. 
Tlie  rad  rent,  for  the  year  endi^  April  1^11,  imta^ 
for  the  hmds  L.S0,926,  la.  9d.  Sterlha^ ;  aadfi»r  the 
hansos  L.l>«98,  7a.  6d.    1^  Earl  of  Caithnssi  n 
the  only  nobleman  who  lesides  in^  or  is  oaosacted 
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men-  with  Che  couocy ;  most  of  the  olflier  prc^eftots  iiave 
"^    .gjodern  oumioiiSj  and  reside,  at  least  a  part  of  the 
V  ^"^  year,  upon  their  estates.    Rents  in  this,  as  in  al^ 
cnost  every  part  of  Scotkund,  have  experienoed  a 
very  great  advance  within  the  last  fifty  years ;  in  one 
instance,  noticed  m  Captain  Henderson's  survey  of 
(he  county,  published  m  1812,  nearly  oigfat-fold, 
i>Te-     from  1762  to  1800.    In  1792,  Sir  John  Sinclair 
'*         established  a  flodc  of  Cheviot-sheep  on  his  farm  of 
{^MSgwell,  irhieh  liave  been  found  to  prosper  in  that 
diaositei  and  several  other  spirited  improvements 
w«re  about  the  ifiSBie  time  promoted  by  this  gentle- 
Man,  <bou^  unlbrtanately  they  have  not  been  at* 
tended  with  aU  the  suocess  that  tfaieir  indefatigable, 
but  perhaps  too  sanguhie,  projector  had  oontem* 
^ated*    Several  other  proprietors  have  shown    a 
ttery  hmdable  aeal  for  the  interests  of  this  remote, 
and,  tiH  of  late^  uiiioh  neglected  quatter  of  the 
ialand.    About  tweoty-foor  years  -ago,  an  act  of 
FarHameiit  wasprocuted  for  comBKitnig  the^tatuee- 
labour,  uader  which  L.550  has  been  anmially  ex* 
pended  on  the  repair  of  roads ;  and,  within  Vhese  lew 
years,  the  pcoprictors  have  availed  themselves  of  tihe 
aid  granted  by  IMiiaient  to  the  northern  <X)anCies^ 
of  half  the  estimated  expenoe  neoessaiy  to  make  the 
mat  lines  of  road ;  more  especially  irom  the  Ord  to 
Wick,  and  inm  Wick  tttflChurso.    No  attempts  to 
raise  pknlatiaiis  in  this  ^unty  liave  yet  been  sue- 
oassAi],  though  it  appears,  ftook  the  trees  found  in 
asbsses,  that  woads  had  lormerly  grown,  even  on  the 
8aa<>coast.    As  a  graat  part  of  the  cottiifty  is  nearly 
level,  tiie  want  df  plaiiCatioBS  is  much  fcdt  'm  this  ri* 
gorous  climate. 
itaMn       It  has  teen  the  practice  in  tins  comity,  fbom  time 
ub-     immonoiM^  kn  a  few  of  the  siqierior  dass  of  #irei<> 
^       erS)  uMl^r  the  name  of  tacksmen)  to  Mie  a  Icttsie  Ibr 
19  «r  HI  years  of « iwwn  Umd,  occupied  by  f^om  10 
so  40  sMll  !ianiiers,  at  a  tvttt  comm^nfy  paid  In 
BMiney,  and  not  panly  in  Und,  «t  wai  the  ease  wHh 
snaller  tanants.    These  tnea  oocttpled  only  a  part  of 
the  lands  themselves,  and  subset  <tfie  Temainder  to 
small  tenants,  for  a  certain  money  rent,  payments  in 
grain,  customs,  and  services  (the  latter  in  many  cases 
unlimited),  so  as  to  have,  iq>on  the  whole,  a  surplus 
rent  for  the  trouble  and  risk  itf  veeoveking  their 
rack-rent  from  these  snbtemmts.    Though  this  ar- 
rangement has  been  much,  and  porhaps  justly  com- 
plained of,  both  in  the  Hi^landsof  Scotland  and  in 
Ireland,  as  opgte^Ave  to  Vhe  lottrer  classes,  yet  it 
seems  to  be  the  natural  consequence  Of  that  minlfte 
division  of  farm-lands  which  lias  been  sO  iojtidiciously 
recommended  for  improving  the  <;qndition  of  the 
poor.     The  surplus  rent  drawn  by  the  tacksman  is 
merely  a  charge  against  the  proprietor  for  fitcton^ 
and  insurance ;  and,  notwithstanding  the  oppression 
of  the  small  tenants,  which  nay  be  Uie  consequence 
of  thus  placing  them  at  ihe  mer<^  of  oas  who  %nust 
have  a  much  slighter  iritercst  in -dieir  welfefe  iinm 
the  proprietor  himself  otgbt  to  leel,  yet  there  ap- 
pears  to  be  no  remedy  bat  audi «  ^oT^  as  woald  m^ 
lodge  these  solaH  tenanfts  allO||ether^i^the  enlarge- 
ment oS  farms  lo  iruch  a  ^e  as  would  radce  them  an 
object  to  proftssional  failneni*    A  few  yodng  men, 
from  the  south  of  Scotland,  have  taken  ftriris  hero» 
but  it  is  said  they  We  not  l)oan  succcsdul  fa  cMa- 
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blishing  a  mode  of  maaagemeDt  superior  to  thfat  Of  Cvitaefls. 
the  fta(tives«     A  great  pan  of  the  county,  accordjag^    ^fah*^ 
!y,  is  ttill  divided  into  small  holdings,  oif  which  the  ^^^y'^^ 
«>ent  is  paid  in  money,  in  ihe  Highland  district  of  it ;  |^^, 
and,  in  the  Lowlands,  partly  in  money  and  parity  la 
grain ;  aind  in  some  Stances,  with  customs,  casual- 
ties, and  services,  ^  formerly.    When  the  smaH 
!;enanta  possess  upon  leases,  me  term  is  commonly 
00  short  to  encourage  any  expensive  improvements, 
or  even  to  permit  any  fatourable  change  in  their 
modes  of  cultivation. 

The  implements  of  that  )iuineroud  class  are,  inAgricul. 
general,  extrerady  rude   and   indficlefeit:  ploughs  tare, 
and  harrows,  entirely  of  wood,  excepting  some  thin 
plates  of  iron  nailed  to  the  sole  Of  Ihe  fiirmer,  to 
prevent  its  weariiig  by  the  fiffction  of  the  soil,  with 
four  ponies  or  oxen  yoked  abreast,  attended  by  a 
driver  who  walks  tockwardft  Irc'eelrding  to  tfce  an* 
Oieat.  custom ;  seldom  even  a  W^nnowmg  madMne 
to  separate  tiheir  graiii  from  the  chitf,-«i«E(d  fences 
formed  by  a  ditch  and  aod-Wafl.    Their  c¥Ops  ^are 
bear  and  oats,  alternately  on  Che  iiifield  Or  old  tB« 
kge  landi^  «nd  grey  oats  tuccessi^ly,  fet  four  or 
five  years,  on  the  outfield  or  inferior  faiid.    Wheat 
has  been  trie  J  by  a  few  pi'Oprietors,  but  ft  does  not 
succeed  so  well  in  yQaiaX  climate  as  to  en^bUlt^  itfe 
extensive  culture.    Turnips  are  be|;innlng  tO  atttact 
notice  among  the  mnall  teniMts,  -and  to  tsoaae  ioto 
Ihe  regtdar  course  of  dropping  "Oh  large  fehns ;  and 
potatoes  are  now  crMvated  with  t^  plough,  W 
well    as   wiOi   the  spade,    in  every  pait  of  ttio 
county.    The  cattle  in  Caithness  have  been  lOrig  ^e  ^ 
worst  bleed  in  Scotland ;  btrt  a  consideri^leteprove^ 
ment  has  been  lately  effiected  on  some  ifstiftes,  h^^isttti 
introdottion  of  bttHs  fVotn  Aigyleshitetuid'ihe  Weift^ 
em  Isles.  Oxen  continue  to  be  Worired  iMhe  ploogli 
and  hatroW.    With  the  exception  of  a  few  locks  of 
the  Cheviot  fn^ed,  the  she^  are  of  the  ttnCieiit  face 
of  the  island,  mos^  homed,  bearmg  k  white  fleece, 
bat  coarser  than  tihe  wool  of  Shetfodd,  and  lreigfh«> 
ifig  ftaOi  seven  to  ten  .^bs.  per  ^ruilrter.    BiiH^  tWO«- 
hofse  jpfloughs  have  been  paKildly  tstlAlUAied,  Mtte 
attention  seems  to  be  paid  to  the  breed  of  horses,  . 
though  the  ^rrom  iWrni  41  to  14  hands  high,  are 
still  by  ^r  the  most  tfutnerdus  description.    The 
idflllve  triced  ^  swine  is  Tmall,  lihoFl  tlxlied,  and  ge- 
nerally of  a  redish  or  grey  colour ;  there  are  a  few 
black,  but  the  grey  ^re  reckoned  the  best. 

in  '%  caitfnljr  where  the  watit  of  Coal  is  added  to  Mmnftc 
tiie  many  disadvantages  und^  which  it  labours  firomtnreSi 
^  soil,  climate,  and  other  cil-cumstanires,  it  is  not 
to  be  expected  that  manufactures  or  commerce 
should  have  ^acquired   aqy  footing.     A   tannery, 
l>leachfield,  and  woollen  -foctory,  were  long  ago  un«t 
dertaken  under  the  direction,  and  chiefly  at  the  ex* 
nence,  of  Sir  John  Sinclair,  of  which,  only  the  first 
oas4)00n  TOtaod  profitable.    'A  brewery  is  still  car- 
tied  *on  at  Thurso ;  "and  -a  -small  Top^ork  in  the 
tillage  of  Castletown.    In  winter  1810,  about  250 
Women  and  girls  were  ediployed  in  Thurso  plaiting 
itraw  fot  ladies'  bonnets^  'the  $traW-plait  being  re- 
turned to  London,  ?roiti  f^hence  the  Araw  itself  is 
teportei.    Caithness  exports  it  few  >cattle  and  sheep^  Coauncrc*. 
but  of  the  former  not  a  tenth  part  *of  wliat  has  been 
ttateS  Ijfr  PennaDt.    About  tweidty  ^ei*r«  a^o  from 
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XK),000  to  50,000  bolls  of  graia  weire  annually  sold 
out  of  it»  but  the  quantity  has  diminislied ;  and 
there  used  to  be  about  n  40  tons  of  kelp  orepared 
from  the  sea-weed  on  its  shores.  But  Uielr  fish 
riiheries.  form  the  most  important  article  of  export.  Her- 
ringSr  cod,  lobsters,  and  salmon,  bring  in  L.  43,400, 
of  which  the  herring-fisherv  alone  yields  L.  40,000. 
Besides  a  great  number  of  boats  employed  in  the 
several  creeks  and  harbours  in  fishing  for  haddock, 
Jing,  &c.  which  are  consumed  in  the  couoCy ;  about 
twenty  smacks  from  Gravesend  fish  for  cod  and 
ling,  on  the  north  coast  of  Caithness,  and  are  said 
to  have,  in  a  great  degree,  destroyed  the  cod-fishery 
on  its  shores* 

Among  the  antiquities  of  this  county,  the  far 
famed  John'O-Gtoafs  house  deserves  to  be  noticed. 
The  tradition  regarding  this  celebrated  personage 
is,  that  his  ancestor  came  from-Holland,  and  settled 
in  this  county  in  the  reign  of  James. IV.;  and  that 
be  built  this  house  of  an  octagon  form,  inclosing  a 
large  table  of  the  same  shape,  to  obviate  disputes 
about  precedency,  at  their  anniversai^  me^ings, 
among  the  Groats  in  his  time,  consistmg  of  ei^t 
families.  Each  family,  ^y  this  contrivance,  enter- 
ed separately  at  its  own  door,  and  was  seated 
at  the  corresponding  side  of  the  table.  A  variety 
of.  these  singular  structures  called  Picts  Houses, 
are  still  to  be  seen  in  Caithness.  Many  of  the 
stones  are  of  an  enormous  size,  and  must  have  been 
brought  from  a  distance ;  fragments  of  earthen-ware, 
and  a  few  small  copper  coins,  have  been  found  in 
them ;  and  some  singular  articles  made  of  bone  fixed 
with  nails  jof  the  same  material.  They  ;ajne  almost 
always  of  a-  conical  form,  and  their  exterior  being 
now  covered  widi  a  thick  sward  of  fine  grass,  they 
have  the  Mpearance  of  lar^e  tumuli  or  barrows. 
The  interndstructure,  as  weu  as  the  size  ^f  these 
DtfM,  as  they  are  called  bV  the-  Highlanders,  is  va- 
rious. The  smallest,  and  apparently  the  oldest, 
have  only  one  curcular  wall  which  contracts  as  it 
rises,  till,  at  the  top,  only  a  small  hole  must  have 
remained  open,  or  been  covered  with  flat  stones. 
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The  largest  ones  have  two  concentric  wiUi,  two  Ciit^ 
feet  distant,  which  in  some  instances  meet  at  a  cer-  ^nTi 
tain  height,  and  in  others  ascend  parallel  to  the"^^ 
•summit ;  the  space  between  them  being  entered  by 
a  door  only  two  feet  high,  and  occupied  by  a  wind. 
iog  stair  from  the  bottom  to  the  top  of  the  build- 
ing ;  and  these  are  surrounded  by  a  broad  deep 
ditch,  and  a  sort  of  rampart.  The  walls  are  usual- 
iy  nine  or  ten  feet  thick,  without  cement  of  any 
kind;  and  from  their  situation  on  high  land  near 
the  sea,  or  on  the  banks  of  precipitous  rocks, 
stretching  in  a  chain  from  one  headland  to  another; 
they  are  supposed  to  have  been  used  either  as 
storehouses,  or  as  retreats  for  women  and  children 
when  the  men  were  at  a  distance  engaged  in  war. 

The  county  of  Caithness  sends  a  Member  to  Far-  Rtpq^ 
liament  alternately  with  Buteshire,  on  the  west  of ^"S 
•Scotland,  an  arrangement  which  of  late  has  been'^"''^ 
much  objected  to,  not  only  because  one  of  these 
counties  must  always  be-without  a  representative,  to 
which  each,  it  is  Uiought,  is  entitled,  but  also  be- 
cause there  can  be  hardly  any  common  interest  be« 
tween  districts  so  distant -from   one  another,  and 
placed  in  circumstances  -  so  difierant.   .Five  of  the 
northern  boroughs,  of  which  Wiek,  the  only  royal 
borough  in  this  county,  is  one,  jcnn  together  in  the 
election  of  a  Member  foi||||iat  department. 

^On  the  low  grounds,  tn^people^differ  little  in  their  i^i^ 
dialect  from  Uie  inhaibitants  of  the  soath  of  Scot- 
land ;  but  on  the  mountainous  tract,  where  Caith- 
ness borders  with  Sutheriand,  the  Gaelic  prevails; 
though  many  of  the  ngtivescan  speak  both  languages 
with  nearly  equal  facility. 

•  By  comparing  the  |>opulation  lists  taken  under  Fipitii 
the  acts  \%QO  and  18H,  it  will^be  seen  that,  even  in 
this  remote  and  comparativelv  unproductive  portion 
of  the  British  Empire,  there  has  been  an  increase  of 
numbers  in  the  intermediate  period,  though  not  so 
considerable  as  in  most  other  counties.  The  inha- 
bitants of  the  tovims  bear  a*  very  small. proportion  to 
those  of  the  country. 
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Alcntti.  CALCUTTA.  The  EmcyclopatUa  contains  aonie 
^"V*^^  account  of  the  settlement  and  subsequent  improve- 
ment of  Calcutta ;  and  in  the  present  article^  which 
is  compiled  from  the  works  of  recent  waters,  we 
have  endeavoured  to  comprehend  whatever  is  most 
useftil  and  interesting  in  the  description  of  this  cele- 
brated city, 
nation  Calcutta  is  situated  upon    the  river  Hooghly, 

d  Aspect  which  forms  the  western  channel  of  the  Ganges,  and 
though  not  the  principal*  is  the  only  one  of  its  nu- 
merous branches  which  is  navigable  for  large  vessels. 
The  town  is  100  miles  from  the  mouth  of  the  river, 
the  navigation  of  which  is  difficult  and  often  danger- 
ous, on  account  of  its  numerous  sand-banks,  many 
ef  which  are  continually«shifUng  their  situation. 
Vessels  drawing  more  than  seventeen  feet  water  can- 
not, e&c^t  at  spring-tides,  ascend  with  safety  above 
Diamond  Harbour,  where  the  vessels  of  the  East 
India  Company  usually  load  and  unload.  This  is 
about  sixty  miles  below  Calcutta,  and  passengers  are 
conveyed  to  the  city  in  smaller  vessels  or  in  boats. 
The  country,  from  the  mouth  of  the  Hooghly  to- 
Diamond  Harbour,  is  dreary  in  the  extreme ;  the 
banks  of  the  river  are  high,  and  the  adjac^it  land, 
on  each  side,  which  is  perfectly  flat,  forms  a  com- 
plete wilderness  of  timber  and  brushwood,  the  haunt 
of  tigers,  and  of  other  beasts  of  prey.  Advancing 
up  the  river,  the  scene  gradually  improves;  the 
country  becomes  more  and  more  cultivated,  the 
shipping  and  the  bustle  on  the  river  increase,  and 
the  beautiful  country-seats  on  its  banks  announce 
the  approach  to  the  capital.  The  city,  with  its  nu- 
merous spires  and  other  public  edifices^  presents,  at 
a  distance,  a  striking  appearance,  and,  on  landins, 
the  magnificence  of  the  buildings  command  the  ad"* 
miration  of  all  strangers.  The  town  and  suburbs 
extend  along  the  left  or  eastern  bank  of  the  river 
above  six  raUes,  but  varying  much  in  breadth  at 
difierent  places.  In  the  middle  of  it,  and  very  near 
the  landing-place,  b  an  immense  square,  each  side 
of  which  extends  above  a  quarter  of  a  mile,  and  the 
centre  is  occupied  by  a  large  tank  or  open  reservoir 
of  water,  for  the  supply  of  the  town.  This  square, 
together  with  the  adjacent  buildings  and  those  to*- 
wards  the  south,  forms,  what  is  properly  termed,  the 
town  of  Calcutta,  the  residence  of  the  European  in- 
habitants and  of  the  natives  of  distinction.  To  the 
south,  along  the  bank  of  the  river,  lies  the  Black- 
Town,  which  is  occupied  entirely  by  the  lower  clas- 
ses of  inhabitants,  and  is  rather  considered  as  part 
of  the  suburbs ;  and  about  a  quarter  of  a  mile  to  the 
north  stand  Fort- William,  and  the  barracks,  which 
form,  on  thb  side,  a  great  ornament  to  ^he  city. 
The  intermediate  space,  which  is  an  extensive  open 
plain,  is  termed  the  Esplanade.  The  citadel  of  Fort- 
William>  which  was  begun  by  Lord  Clive  in  1757, 
after  the  battle  of  Plassey,  is  the  strongest  and  most 
regular  fortress  in  India,  but  the  works  are  so  ex-  * 
iensive,  that  they  woul^  require  at  least  9000  or 
10,000  men,  with  600  pieces  of  cannon,  to  defend 
them.  On  the  west  of  the  Esplanade  stands  the 
govemment^house,  built  by  the  Marquis  WeUesley^ 
which  is  the  largest  and  most  ^lendid  building  in 
Calcutta.  It  is  the  residence  of  the  .Govemor- 
Generaly  where  he  holds  levees,  and  transacts  all  the 


government  business ;  if  also  contains  magnificent  CalcotUK 
apartments  for  public  entertainments.  The  other 
principsd  buildings  are  a  town-house,  with  public 
rooms,  which,  though  handsome,  are  too  confined 
for  the  climate,  and  for  the  number  of  inhabitants ; 
the  hospital  and  jail,  which  are  situated  on  the 
Esplanade ;  two  English  churches,  the  one  of  which 
is  a  plain  building,  but  the  other  has  an  elegant 
appearance ;  also  a  Scottish  church,  which  is  new- 
ly finished ;  and,  besides  these,  there  are  various 
churches  belonging  to  the  professors  of  almost  every 
religion  in  the  world.  Portuguese,  Greeks,  Arme- 
nians, Hindoos,  and  Mahomedans,  all  enjoy  he>e 
the  most  perfect  toleration.   . 

The  customhouse  faces  the  river,  and  forms  part  of 
the  west  side  of  the  great  square.  It  is  built  upon 
the  site  of  the  old  fort,  which  was  taken  in  1757  by 
Surajah  Dowla.  Near  to  it  is  the  famous  Black  Hole, 
which  is  now  converted  into  a  warehouse ;  and  be- 
fore the  gate  stands  the  monument  which  has  been 
erected  to  commemorate  the  imfortunate  persons 
who  perished  there.  It  is  surrounded  by  wck  iroB^ 
railing,  but  it  has  been  struck  with  lightning,  and. 
has  smce  been  allowed  to  go  to  decay.  In  front 
of  the  customhouse  is  the  quay,  which  has  been 
of  essential  service  to  the  numerous  shipping  which 
there  load  and  unload.  On  the  west  side  of  the 
river,  and  in  a  beautiful  situation,  stands  the  bo- 
tanic garden,  at  a  bend  to  which  it  gives  the  name 
of  Garden  Reach.  It  contains  a  splendid  collection 
of  plants  from  every  quarter  of  the  globe,  and  ia 
laid  out  with  great  taste,  but  more  with  a  view  to 
practical  utility  than  scientific  arrangement.  Above 
the  garden  there  is  an  extensive  plantation  of  teak. 
Horse-racing  having  been  discouraged ^by  govern-, 
ment,  the  course,  which  was  to  the  south  of  the 
town,  is  now  converted  into  a  ride ;  but  the  prac- 
tice still  continues  at  Barrackpore,  sixteen  miles  up 
the  river,  where  the  -fashionable  society  of  Calcutta 
assemble  to  partake  of  the  amusement.  The  south 
side  of  the  great  square  is  occupied  by  the  writers' 
buildings,  which  make  but  an  indifferent  appearance. 
They  form  the  residence  of  this  class  of  the  Com-, 
pany's  servants  who  are  newly  arrived  from  Eu- 
rope, and  who  are  students  at  the  college  of  Fort- 
William.  The  private  houses  in  Calcutta,  in  the 
central  or  genteel  part  of  the,  town,  are  built,  most- 
ly, after  the  European  fashion,  but  modified  to  the 
nature  of  the  climate,  and  to  the  magnificence  of 
eastern  manners.  In  a  line  with  the  government- 
house,  is  a  range  of  elegant  buildings,  ornamented 
with  large  verandahs,  and  another,  at  right  angles 
with  it,  called  Chouringee,  formerly  occupied  by 
native  huts.  These  houses  are  built  of  brick,  cover- 
ed with  a  species  of  stucco  called  Chunam.  They 
are  all  gyrated  from  each  other,  every  one  hav- 
ing attached  to  it  a  considerable  piece  of  enclosed 
ground,  in  the  middle  of  which  it  is  situated.  The 
approach  is  by  a  flight  of  steps,  under  a  large  por- 
tico. The  architecture  is  Grecian,  and  the  profusion 
of  columns,  porticos,  and  verandahs,  gives  them  more 
the  air  of  palaces  than  of  private  houses.  To  this 
part  of  Calcutta  the  Black  Town  forms  a  striking 
/contrast.  It  has  been  already  described  in  the  J^n- 
cffdapadiCf  but  has  been   considerably   improved 
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C»lcutu,  by  tke  wi^lening  of  tbe  streets^  the  fiUicg  up  of 

^^^^V^^  poodsi  an^  by  tiUog  iaa^ad  of  tbatchixig  the  houteai 

hy  wUch  ngueans  the  dmg^r  from  fire  has  l^eeo  much 

Thoijgh  building  oaterals  are  abmufaHit  in  the 
Deighbourheod  of  Ca]cutU|>  house-rent  ia  not  Diode<« 
rate.  This  id  owing  partly  to  the  high  intereat  of 
BMHiey>  ni>4  partly  to  the  conataot  repairs  which  are 
reqiiired,  from  the  caatiog  of  tbe  wood  In  this  hot 
clim^e*  awl  froo  the  ravagea  of  insects,  partapularly 
t^  white  aptts*  Though  tbe  wood^work  of  a  house 
appAE^r  extfernftHy  <|uiite  sound,  it  often  turns  out  upon 
exaffunatioa  %g  be^  completely  excavated  or  honey** 
combed  by  these  insects,  which  assemble  in  inciredi^ 
We.  ni^fabersy  wherever  they  can  find  an  entrance. 
Precautions  The  houses,  here^  which  are  known  under  the 
served  bv  '^^^'^^^  ^^  tavems,,  are  greatly  inferior  in  lespectabili'* 
stnugeri^  I?  W  thofte  in  Europe^  They  are,  with  the  excep- 
tuKi  qS  two  Off  three  particular  houses,  resorted  to 
wljF  hy  Ihfi  lowest  Gompanyy  and  strangers  who 
are  e^tici^  inta  them  are  exposed  ti»  eveiy  species 
oS  impo^itiei^  9fiA  frewent)^  to  tot^l  luin^  A  £a«* 
ropei^n,  on  hia  firs^  liMHfog»  is  aimoiinded  bgr  nume<* 
fQusdangeai  ai^  inconveojenc;ies»  which  h^  finds  il 
^tffemely  diSouU  te^  escape^  These  are  so.  wett 
desc»be4  m  the  Soii  India  Vad^M^cunh  by  Cap^ 
lain  Thorns  WiUiamsoHs.  thnt.  we  shall  eictract  the 
followivg  RAMege%  fer:  the  instruction  oCsunh  of  our 
epuntj^men  aa  propiB»e  ta  visit  those  distant  regions* 
*^  Tq#  tayem-keepex,  under  the  plauiibto  pcetext 
of  aiding  towards  th^  eompletioD^  of  the  yo^uth'a 
wjsbesi  n^er  fails  to  inquire  whether  the  genUe- 
man;  has  any  firiend#  in  town  ?  or  even  in  the  country  I 
is,  eiimiatively  answere4i.  *  mine  host'  feela  himself 
iQlMlbly  secure  of  his  money:  bu^  will  probably  9$^ 
^eqt,  diali  the  fri^d  la  toirn  ia  out  of  the  way,  and 
wiUf  not.be  bapk  for  some  daya*  Shnnld  the^  gentle* 
man  be.  toteUy  destitute  oC  frienda^  then  comes  the 
rinh  hnrvest*  I^nposition  firflowing  imposition,  swell 
the  bill ;  whipbi  if  appearances  warranit  forbearance, 
is  kef)t  back  ap  long  as  possible*  undier  the  pleasing 
assurance  of  perfect  confidence :  but>  in  the  end,  a 
catalogue  of  items  is  produced,,  which  never  fails  to 
alarm,,  if  n^  to  rmUi  the  unstispeoting  victim !" 

''  If,  unhappily,  the  guest  ^puld  so.fiir  lower  him* 
self  a9i  tO:  associate  with  the  ordinery  company  of  tbe 
common  drinkin^coom*  he.  ia  irretrievably  gone^ 
Qjunmels,  riots»  and  inebriety^  must  follow ;  in  all 
pi;obabilifgr  rendering  him  subject  to  the  notice  of  die. 
police.  Should  hU.jfoce  ever  be  seen  (A  thai  ifficti 
f^  wmldhe  next.  to.  impouibk  that  he  should  be  ad* 
mitted  into  any  respectable  circle^  What  with  lodg* 
iog,  dinners,  wines,. &o.  of  the  worst  description,  but 
al)  raled  at  the  highest  prices,  he  must  be  a  fmlM* 
nate  wight  who  escapes  under  a  gold  mohur  (u  s*. 
two- guineas) /ler  day:  in.  general^  double^at  sum. 
IS  charged;;  sq  that  a  person  starts  at  the  rate  ofi 
Lf.lOOO  per  annumy  at  least;  while,  in  all  probabi« 
lity^  no  established,  or  even  apparent,  provision  ex-> 
ists,  whereby  he  may  be  maintained." 

^^  To  state  the  evil,  without  pointing  out  the.  re- 
medy* would  be  next  to  useless;  but,  when  I  sug- 
gest, the  meana  of  avoiding  those  difficulties,  or  anv 
portion  of  themt  attendant  on  arrival  in  a  fpreignJand* 
it  must  bfl  undenMedj  that  I  consider  the  stronger  to 


be  posaeswd  of  pecuniary  means :  that  u^  that  heeim 
pay  his  way*.    Without  diis,  he  can  do  i^^g ;  ^ 
must  undergo  all  the  aSjctions  and  ipiserisB  atta)i« 
ant  upon  despised  poverty,,  in  eve^  part  of  the  globe. 
It  may  be  proper  to  pomt  out  in  this  place,  tbat 
what  mjght  h#re  appear  to  he  libeist  caknbitioDi, 
would  not  suit  the   East;   where  every  article  oC 
European  raai^ufacl^uro  bears  so  enormoas  a  price, 
where  hoqae-r^t  is  so  expensive^  snd  where  it  n  in! 
djf^pea^ably  necessary  to  retain  so  many  senraDtii 
The  fi^st  thing  to  be  done  (setting  a  letter  of  r^sn. 
mendation  out  of  the  question)  AohUI  be  to  report 
airrival  at  tbe  Secretary's  Office»,  depe^tiag  tbe  cer^ 
tjficate  of  the  Court  of  Directors'  Uoence  ta  pmceei 
tn  India ;  without  which^tbn  inei'ty  is  eopsUk^  «& 
an  alien,  nnd  scarcely  considered  as  eatidad.  ts 
9ritisb  preitection*    This  does  not  ai(we  fram  ill-wil) 
en  the  parted  government,,  or  of  the  mbahitKiti; 
bnt  from  that  stride  attention  the  pditim  oC  tta 
country  io^perionsly  demand  to  he  paid  to  the  t^ 
venal  characters,  and  descriptions^  nf  peisom  rs^ 
aiding  within  our  territmy. 

^  The  above  rentes  a^uelly  to  aU  pwsons  ia  th^ 
civil'  or  m&itary  branches ;  the  certificate  graated  ai 
tbe  India  House  must  be  produced,  in  <Nrder  toid^ 
^  the  party ;  bulb  if  it  should  have  been  loiti  lis 
himself  together  with  the  eonnnand^  who  reccivei 
the  order  for  taking  him  on  boards  muiit  aUea^  ^ 
make  aftdnvit  to  that  e&ct,  befiwe  the  appointoi«sl 
caUihe  s4mitted  i^on  the  registers  in  In^ 

^<  Sueb  aa  appertain  to  the  cii^  advice,  haiag  d^ 
W9&%  Strongly  recommended,  nnd  often  findmg  nst^ 
old  agquatntancea  of  their  faeadUea  on  tbe  spot,  la* 
quire  but  little  advice.;  nor  does  the  cadet  sbud 
much  in  needof  inatruction,  aa  to  the  msnnerii 
ndiich  he  should  provide  himself  vnlth  n  hems.  Att 
be  has  to  do«  is. to  wait  unon  the  town-mi^or)  stlvi 
office  in  Fort- William,  when  he  will  reeeive  the  o^ 
cessary  order  for  hisadmisaion  into  the  Cadet  Cecpi^ 
at  Baraset,  about  sixteen  miles  from  Calcutta^ 

**  He  who  has  not  these  advantages,  must  do  the 
best  his  circumstanced  may  affiMrd ;  he  will  find  tesh 
prance  to  be  not  only  cheap,  but  indispensable;  for, 
if  he  should  act  so  indiacreetly  at  the  outset  ss  to  io- 
jure  his  health,  a  thousand  privntiopBy  and  a  ceitaia 
u^crease  of  difficulties,  must  follow.  The  first  poiiil 
must  necessarily  be  to  get  under  coyer.  ThismU 
not  be  found  so  easy,  aa  those  who  hnye  never  qnik^ 
ted  England  may  suppdse«.  It  will  be  after  muchiv* 
search^  thati  a  nnall  house  will  be  hiad,  and  then  ody 
the  bare  walls ;  for  no  such  thing  is  known  in  lodb 
as  a.  furnished  house  to  be  let ;  and  lodgings  v^  it 
possible,  stiUmore  out  of  the  question*  Fortnaatsijh 
there  are,  among  the  European  shopkeepi^  in  Cal^ 
cuttai  some  most  respectable  characters;  meadis* 
tinguished  for  their  urbanity,  pbilanthn^y,  aad  ge« 
norosi^.  AppUoilUon  should,  be  inatandy  iQsde.  ta 
one  of  these  iSrm%  for  aid  and  adyicn»  The  os<b^ 
should  be  candidly  staited ;  aad,  in  order  to  insve 
confidence,  a  deposit  of  money  should  be  mad^, 
either  with  them,  or  at  one.  of  the  banks.  The  ciA* 
sequences  will  be,  that,  in  a  few  heum,  some  na^ 
tenement  will  be  obtained,  eithei:  on  Ur^  or  gnuit^ 
ed  as  a  tempomry  acoommodntion,  and  dte  whole  of 
the  artioles  really  necessary  witt  be  profidedi  ^ 
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some  Me  ev  ocber  ef  Ae  enedons  whidi  cUdy  tdLC 
place  withiB  the  central  parts  of  the  town/' 

Cakutta  is  the  great  emporium  of  the  ^ast.  Bv 
.means  of  the  Ganges,  and  its  tributary  streams,  it 
has  an  uninterrupted  water  communication  with  the 
whole  of  the  north  of  Hindostan,  on  the  one  hand, 
and  with  the  whole  of  Europe,  Africa,  America,  and 
great  part  of  Asia,  on  the  other.  Thus  advantage- 
ously situated  for  commerce,  it  trades  extensively 
with  almost  every  country  in  the  world,  and  numbers 
ef  vessels  of  every  form  and  description  are  constant-* 
ly  arriving  or  departing  from  the  river,  which,  in  the 
vicinity  of  the  town,  prints  the  busiest  scene  ima^ 
ginable*  Numerous  dock-yards  have  also  been  esta- 
blished, in  which  are  built  vessels  of  great  burden 
and  of  admirable  construction.  Piece-goods,  shawls, 
indigo,  silk,  sugar,  opium,  and  rum,  are  the  staple 
commodities  of  export.  Treasure  is  imported  from 
all  quarters.  From  London,  the  imports  consist 
principally  of  articles  of  consumption  for  the  Euro- 
pean inhabitants,  consisting  of  porter,  ale,  cfonfection- 
aries;  and,  generally,  of  lul  the  finer  manufactures.' 

In  180S  a  bank  was  established  at  Calcutta,  under 
the  name  of  the  Calcutta  Bank.  Its  capital  amounts 
to  50  lacks  of  rupees,  of  which  ten  were  subscribed 
by  Government,  and  the  remainder  by  individuals. 
There  are  twelve  Insurance  Companies.  Several 
.  newspapers  are  published  weekly.  The  charitable 
institutions  are  numerous.   Of  these  the  principal  are 
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The  arrangements  ct  the  Instifutioti  seemed  wdU  Cdcafta. 
adapted  in  many  respects  for  this  purpose.  But 
the  extensive  nature  of  the  plan  did  not  meet  the 
views  of  the  Court  of  Directors,  and  in  June  l«Ofl, 
their  instructions  were  received  for  its  abolition ; 
the  period  of  which,  however,  the  Governor- Gene- 
ral delayed  for  various  reasons  till  December  1803, 
having,  in  the  meantime,  addressed  to  the  Direc- 
tors a  strong  defence  of  the  institution.  In  Ja- 
nuary 1804,  instructions  were  received  to  conti- 
nue it  on  its  original  footing.  The  institution  accord- 
ingly proceeded  with  new  vigour.  All  promotion 
to  the  service  was  made  through  the  college,  and 
was  regulated  entirely  by  the  merit  of  ^e  students, 
among  whom  an  unexampled  emulation  in  literary 
pursuiu  had  arisen.  In  foar  years  from  the  time  of 
lU  establishment,  one  hundred  original  volumes  in 
the  oriental  languages  and  literature  had  been  pub- 
lished,^ and  the  plan  pf  translating  and  printing  the 
Scriptures  in  all  the  languages  of  the  east  had  made 
great  advances.  In  1805,  the  students  of  tlie  esta- 
blishments of  Madras  and  Bombay  were  separaieil 
from  those  of  Calcutta ;  in  consequence  of  this  re- 
duction of  the  extent  of  the  college,  the  duties  of 
the  Provost  and  Vice- Provost  were  united  by  a  mi- 
nute of  the  Governor  and  Council  in  one  person, 
under  the  title  of  Provost ;  and  in  Ji|nuary  1807,  the 
offices  of  Provost  and  Vice-Provost  were  abolished^ 
the  Professorships  were  restricted  to  three, — those  of 


two  schooU  for  the  education  and  maintenance  of  the  Hindostanee,  Bengalee,  and  Perso- Arabic ;  the 
the  children  of  Europeans  in  the  military  service  of  period  of  attendance  was  reduced  to  one  year^  and  all 
the  Company,  one  for  the  children  of  officers,  and    control  over  the  private  expences  or  conduct  of  the 


another  for  those  of  privates ;  a  free  school  at  which 
about  100  children  are  educatedc  and  a  native  hos- 
pital or  infirmary.  The  Asiatic  Society  still  con- 
tinues its  sittings,  and  publishes  its  Transactions, 
which  contain  much  interesting  matter  concerning 


students  was  given  up.    On  this  reduced  and  limited 
footing  the  establishment  still  continues. 

The  population  of  Calcutta,  which  is  stated  by  Population, 
some  to  amount  to  500,000,  by  others  to  700,000, 
is  composed  of  persons  from  every  quarter  of  the 


the  history,  literature,  languages,  and  antiquities  of    world.     British,  and  othw  Europeans,  Armenians, 
Asia.      An  Auxiliary  Bible  Society  has  also  been     Persians,  Chinese,  Hindoos,  and  Mahomedans,  are 


established  at  Calcutta. 

The  Supreme  Court  consists  of  a  Chief-Justice 
and  two  puisne  judges,  all  nominated  by  the  Crown. 
Its  jurisdiction  extends  to  all  British  subjects  in 
India,  and  to  all  civil  actions  between  natives,  or  be- 
tween natives  and  Europeans.  Criminal  cases  are 
tried  in  this  Court  by  a  jury,  consisting  exclu- 
sively of  British  subjects ;  as  also  all  criminal  char- 
ges against  the  Company's  servants,  and  all  civil 
actions  in  which  the  Company,  or  any  of  its  servants, 
are  concerned ;  but  it  takes  no  cognizance  of  the 
land  revenues.  The  law  practitioners  attached  to 
this  Court  are  fourteen  attomies,  and  six  barristers.  ^ 

The  College  of  Fort  William,  for  the  education  of 
the  junior  servants  of  the  East  India  Company, 
whicn  promised  at  one  time  to  be  so  great  an  esta- 
blishment, is  now  reduced  to  a  few  lecture  rooms  in 
the  Writers'  buildings.  It  was  begun  in  1801  by  tlie 
Marquis  Wellesley,  then  Governor-General,  and  its 
object  was  to  remedy  the  evils  which  had  arisen  from 
the  ignorance  of  the  Company's  servants ;  to  fill,  if 
possiple,  the  important  situations  of  the  Empire  with 
men  of  leamingt  talents,  integrity,  and  moderate  ha- 
bits; and  along,  with  a  just  achninistration  of  govern- 
ment, to  sprei^  the  influence  of  literature,  science, 
jmd  the  Christian  religioD|  over  the  eastern  world* 
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all  seen  mixing  in  the  streets  of  this  metropolis* 
The  occupations  of  these  various  classes  are  near- 
ly what  might  be  expected  in  the  luxurious  ca- 
pital of  a  great  Empire,  and  in  so  great  an  emporium 
of  maritime  commerce.  Public  officers,  lawyers, 
physicians,  merchants,  and  tlieir  families,  make  up 
the  bulk  of  the  British  inhabitants.  The  natives 
and  foreigners  of  respectability  are  mostly  engaged 
in  trade,  or  living  upon  their  property,  and  the 
lower  classes  are  prmcipally  composed  of  retail* 
dealers,  mechanics,  and  servants. 

The  British  merchants  form  a  most  respectable  Different 
class  of  men,  and  ccmtribute  essentially  to  the  pro-  damn  of 
spertty  of  the  settlement ;  many  of  them  are  pos-  Merctaattb 
fiessed  of  large  fortunes,  and  live  in  a  style  of  suit* 
able  splendour.    The  Armenians  are  the  most  nu* 
merous  body  of  foreign  merchants   in  Calcutta.    , 
They  trade  extensively  to.  all  parts  of  India  and 
China,  are  undommomy.  diligent  and  attentive  to 
business,  and  are  considered .  to  have  the  inost  mi- 
nute intelligence  from  foreign  ports  of  any  other 
body  e£  merchants.    Hie  native  bankers,  agents, 
and  money-dealers,  are  numerous*    Though  former- 
ly timorous,  the  Hindoo  now  adventures  in  almost 
evety  species,  of  mercantile  speculation ;  and .  cloths 
belonging  to  the  native  merchantSi  to  the  amount  of 
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Calcnini  L.  1,000,000  Sterling,  are '  generally  lying  ibr  sale 
CdleJoolao  *"  ^'^®  warehouses  of  Calcutta.  The  native  merchants 
Canal,  of  an  inferior  class,  engross  nearly  the  whole  of  the 
retail  trade  of  Calcutta,  under  the  titles  of  Banian^, 
Sircars,  and  Writers;  and  they  are  generally  de» 
scribed^as  fond  of  money  to  excess,  and  most  un^ 
principled  in  all  their  dealings. 

The  cold  season,  which  lasts  from  September  to 
Hoi  Season*  April,  is  generally  allotted  to  amusement  and  festl- 
•vity  in  Calcutta*  It  is  bnly  during  part  of  thb  sea- 
son that  it  IS  possible  to  venture  abroad  in  the  heat 
of  the  day,  which,  in  the  rest  dfth^  year,  is  devoted  to 
repose.  The  hot  season  begins  in  April.  Every  day 
th6  heat  increases  until  the  middle  of  Juncy  when  the 
periodical  rains  begin,  and  last  till  August.  The  wea- 
ther then  being  extremely  close,  is  more  oppressive, 
and  more  unh^thy  than  before.  The  thermometer, 
throughout  the  year,  generally  ranges  between  75^ 
and  95S  but  frequently  rises  to  100^  and  llO^. 

The  markets  at  Calcutta  are  open  at  day-break, 
and  they  afford,  at  very  moderate  prices,  meat  of 
every  kind,  and  poultry,  with  various  kinds  of  choice 
fish,  fruits,  and  vegetables ;  also  game,  such  as 
wild  ducks,  partridges,  snipes,  &c.  with  various 
kinds  of  ortolans.  The  wild  venison  is  not  near- 
ly so  good  as  that  of  Britain,  but  the  park  or  stall- 
red  is  equally  good.  The  hare  is  very  different  from 
that  of  England,  being  deflective  in  size,  strength, 
and  swiftness, 
of  Uie  That  sudden  rise  of  the  winters,  termed  the  Bore, 
^^S^*  is  quite  common  on  the  Hooghly,  as  well  as  on 
the  other  branches  of  the  Gsmges.  The  general 
cause  of  this  appearance  !s  sufficiently  understood, 
but  it  is  not  easy  to  explain  the  details.  It  is 
common  on  sevend  of  the  rivers  in  England ;  it  is 
also  known  on  the  waters  of  the  Dordogne  and 
Garonne  in  France,  under  tiie  name  of  Mascaretf 
and  in  the  Amazons  in  South  America,  where  it  is 
termed  the  Prororoco^  It  is  an  immense  wave, 
which,  in- the  Hooghly,  heads  the  spring  flood-tide, 
travelling  before  it,  at  the  rate  of  80  miles  an  hour ; 
and,  what  is  most  singular,  not  occupying  the  whole 
breadth  ef  the  stream,  but  ranging  along  one  of  the 
banks,  and  crossing  over  to  the  opposite  shore  at 
every  considerable  bend  of  the  river.  It  begins 
about  40  miles  below  Calcutta,  and  is  felt,  but  with 
continually  decreasing  effiect^  nearly  as  far  above  it. 
At  Calcutta  it  ranges  on  the  opposite  bank.  Hie 
swell  is  t^rodigious ;  and,  on  its  approach,  all  the 
small  crafl  fly  for  safety  to  the  middle  of  the  rivef, 
where,  though  the  swell  is  still  considerable,  they 
are  not  exposed  to  the  same  imminent  danger.  At 
Calcutta  it  eflen  causes  an  instantaneous  rise  of  the 
water  of  five  feet. 

_  _  I 

See  Williamson's  East  India  Vade^Mecum^  2  vols. 
9  VO4 1^  10.-*— Lord  Valentia's  Travels^  3  vols.  4to.  181). 
^-Mrs  Graham's  Joumalofa  Residence  in  India,  4to. 
1812.-»Hamilton's  East  India  Gazetteer,  8vo.  1815. 
^— 'Miiburne's  Oriental  Commereet  2  vols.  4to.  1813. 

CALEDONIAN  CANAL.  The  importance  of 
this  great  aational  undertaking,  whether  considered 
as  a  wok^  of  magnitude  and  expence,  as  tending  to 
open  up  and  improve  some  of  the  most  barren  and 
nigged  districts  in  Scotland,  o^  to  facBitate  th^ 
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intercourse  between  the  eastern  and  wesfern  aiddC^tR, 
of  Great  Britain,  by  rendering  unnecfessaiy  the  Dari-  ^i^ 
gation  of  a  circuitous  and  dangerous  coast)  induces  ^"^^"^ 
us  to  treat  of  it  separately,  and  to  furnish  our  read- 
ers with  a  correct  ttvtp-  ^  plan-  of  ite  Ime,  reduced 
from  die  maps  laid  before  F^liament 

80  early  as  the  year  177«,  Mr  Jame«  W«ltrirsta«,^ 
of  S<^o,^  to  whom  mankind  and  the  arts  are  8()^i7nt 
much  indebted  f^r  his  improvtoents  in  the  stead- ^^'^ 
engine,  was  appointed  by  theTrustises  or  Cod- 
missioners  for   certain   Forfeited  Estates  in  Scot- 
land, to  make  a  survey  of  the  central  HighlandL 
Mr  Watt,  ih  his  Report  to  that  public  body,  recom- 
mended, amongst  other  improvements  for  the  High- 
lands,  the  formation  of  the  Crinan  Canal,  which  has 
long  since  been  executed,  and  also  of  the  Caledo- 
nian Canal,  from  Inverness  to  Fort- William,  now  m 
progress,  and  which  we  are  immediately  to  descrihe. 

The  late  rapid  introduction  of  the  sheep-farming  ChaB. 
system  having  necessarily  deprived  multitudes  of  the  ^>bks 
inhabitants  of  their  former  means  of  subsbtence,  the"*^*^ 
formation  of  roads  and  canate,  and  the  multiplicatioii'^'^ 
of  fishing  stations,  came  to  be  looked  to,  as  affordiog 
the  most  likely  means  of  mitigating  ^e  evDs  conse- 
quent upon  this  great  and  sudden  change  of  system; 
and  in  pursuance  of  this  view  of  things,  the  Lords  of 
the  Treasury,  in  1 802,  directed  Mr  Telford,  Civil 
Engineer,  to  make  a  survey  of  the  coasts  and  cen- 
tra Highlands  of  Scotland.  The  Report  which  he 
in  consequence  drew  up,  involves  a  variety  of  const- 
derations  connected  with  the  improvement. of  the 
Highlands,  and  the  employment  of  the  population  of 
these  districts ;  but  the  part  of  it  which  we  are  more 
particularly  to  consider,  is  that  which  refers  to  the  pro- 
position of  an  inland  navigation  from  Loch  Beaulj 
and  the  German  Ocean  on  the  eastern  coast,  to  Lodi 
£11  and  the  Atlantic  Ocean,  on  the  western  coast, 
Mr  Watt  proposed  that  the  depth  of  this  canal  should 
be  ten  feet,  or  two  feet  more  than  the  forth  and  Clyde 
Canal ;  but  Mr  Telford,  considering  the  great  com- 
mand of  water  from  the  chain  of  lodis  or  Id^es  in  its 
line,  and  aware  no  doubt  of  the  advancing  state  of  ma- 
ritime adventure,  and  of  the  inconveniences  which  are 
felt  from  the  small  scale  on  which  that  navigation  has 
been  executed,  though  originally  termed  the  great 
canalf  was  induced  to  propose  a  depth  of  twenty  feet 
for  the  Caledonian  Canal ;  that  it  might  thus  be  capl^- 
ble  of  floating  twenty-eight  gun  l^igates,  and  the 
largest  class  of  Baltic  traders. 

The  Parliamentary  Committee,  which  had  been 
appointed  in  reference  to  the  situation  of  the  High- 
lands, had  corresponded  with  the  Highland  Society 
of  Scotland  as  to  the  means  of  improvement ;  and, 
before  fitnally  reporting  upon  this  great  and  bold  plan, 
they  called  before  them  the  most  eminent  Engineers, 
nautical  Surveyors,  Mariners,  and  Merdiants  in  the 
kingdom.  In  particular,  Mr  Jessop  and  Mr  Ren- 
nie,  Civil  Engineers,  were  severally  examined 
with  regard  to  the  practicability  and  expence  of  the 
plan  proposed  by  Mr  Telford;  and  Captain  George 
Dufi;  of  the  Royal  Navy,  Captam  Huddart  of  the 
Trinity  House,  London,  Lieutenant  Gwynn,  Com- 
mander of  the  Fort- Augustus  gaUey  on  Loch  Ness, 
and  several  others,  were  examined  upon  points  touch- 
ing die  nav^ation  and  anchorage  for  laige  vessel. 
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Retains  wene  dto  produied  from  the  portt  cf  DuUhii 
Livctrpooly  Gre«nocky  Leith,  and  Aberdeen,  regard* 
ing  the  proiMible  adnuitages  of  the  proposed  inland 
navigation,  and  to  what  extent  it  would  be  useful. 
This  Committeey  after  much  investigation^  reported 
as  follows : 

•  "  Your  Committee,  from  a  full  consideration  of 
all  the  evidence  laid  before  them,  and  anneiced  to 
this  Report,  by  way  of  Appendix,  submit  to  the 
House  their  opfaiion :  That  the  execution  of  the  in- 
land navigation,  proposed  in  Mr  Telford's  plan,  under 
all  due  regulations,  for  the  economical  expenditure  of 
SBch  monies  as  may  be  employed  in  this  sreat  woric, 
i^ill  be  a  measure  highly  conducive  to  £e  prospe- 
rity and  happiness  of  that  part  of  Scotland  in  which 
it  IS  situated,  and  of  great  importance  to  the  gene* 
ral  interests  of  the  whole  United  Kingdom." 
rirat  Act  of     A  Bill  was,  accordingly,  brought  into  Parliament, 
Parliament  on  the  Report  of  this  Committee,  in  the  Session  of 
.  1803,  entitled,  <<  An  Act  for  granting  to  his  Ma^ 

jesty  the  sum  €^  L.  20,000,  towards  defraying 
the  expence  of  making  an  inhmd  navigation  from 
the  Eastern  to  the  Western  Sea,  by  Inverness  and 
Fort-> William ;  and  for  taking  the  necessary  steps 
cowards  executing  the  same  r  which  Act  received 
I  the  Royal  Assent  on  the  27th  day  of  July  180S. 

The  Board  of  Commissioners  for  the  Caledonian 
Canal>  appobted  by  thisact,  accordingly  met,  and 
made  certain  arrangements  for  the  immediate  com- 
menc^raent  of  the'  work ;  having,  in  the  ^firstplace,- 
snpoioted  Mr  Thomas  Telford  to  be  their  Engineer. 
He  had  formerly  been  employed  by  the  L<M-ds  of 
the  Treasuly  in   making  various   surveys  of  the 
Highlands.     But  in  so  important  an  undertaking, 
the  Commissioners  judged  it  necessary  to  call  to 
his  assistance  Mr  William  Jessop,   another   emi- 
nent and  experienced  Engineer.    Mr  Telford,  in- 
structed  by  the  Commissioners,  proceeded  immedi- 
ately for  Scotland,  and  again  made  an  entire  sur- 
vey of  the  whole  line  of  the  canal  from  Inverness  to 
Fort- William,    To  ascertain  the  soil,  trial-pits  and 
borings  were  made  from  shore  to  shore,  at  dustances 
not  exceeding  half  a  mile.    Mr  Murdoch  ^  Downie, 
an  experienced  Marine  and  Nautical  Surveyor^  was 
employed  to  make  a  survey  of  the  chain  of  lochs  upon 
the  line,  in  order  to  sound  and  determine  their  respec- 
thre  depths  and  anchorages.    The  line  of  the  canal, 
whefe  cuUing  was  necessary,  was  now  carefully  laid 
out.     Stone  and  lime  quarries,  timber  tad  other  ne- 
cessary materials  were  looked^^afrer,  and  some  idea 
was  farmed  as  to  the  probable  value  of  the  land  to 
be  passed  throu^.    Places  were  also  fixed  upon  for 
the  entrance-basins  or  sea-locks,  at  both  extremities, 
and  every  possible  information  prepared  for  Mr  Jes- 
sop's  survey,  which  took  place  in  the  month  of  Oc- 
tober.    He  was  met  by  Mr  Telford  at  Edinburgh, 
and  these  gentlemen  proceeded  together  to  a  full  ex- 
atiainalion  of  the  whole ;  and,  upon  tliis  survey,  Mr 
Jessop  reported  his  opinion  to  the  Commissioners, 
and  tbmislied  an  estimate  of  the  expence.     The 
chief  diffitttlties  alluded  to  in  his  Report,  as  inci- 
dent to  this  great  work,  t^tt  to  the  catting  4iew]phan-  * 
nels  or  courses  for  the  rivers  Ness,  Oich,  and  Lochy,^-^  . 
the  deepening  Lochs  Doughfour  and  Oich  by  excava- 
tlooj-^the  damming  up  and  raising  the  sor&ceof  Loch 
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Lochy,  which  is  about  ten  miles  and  a  half  in  length,  to  CSslHoultii 
an  additional  depthof  twelve  feet,— the  mlling  or  run*  ^^^^^ 
ning  off  its  flood-waters  by  a  new  cut  mto  the  River  ^*^V^ 
Spean ;  and  some  extra  cutting  at  the  summit  level 
between  Lochs  Oich  and  Lochy.  But  one  of  the 
most  difficult  parts  of  the  navigation,  is  stated 
to  consist  in  the  dcepenmg  and  Management  of 
Loch  Doughfour.  Mr  Jessop  seems  to  have  been 
prepared  to  meet  with  rather  an  unfavourable 
soil  for  canal  operations ;  he  was  of  opinion,  that  the 
whole  valley  between  Loch  Ness  and  Fort- William, 
has  been  one  entire  sheet  of  water ;  and  that  the 
portions  of  land  intervening  between  ,the  lochs 
are  the  debris  of  the  adjoimnff  mountains.  Th* 
first  irial-pUs  dug  in  the  neighbourhood  of  Inver- 
aess,  did  not.  fail  to  give  some  alam  upon  this  sub« 
ject,  as  the  ground  consisted  of  sand  and  gravel  so 
open  and  porous,  that  the  tidal  waters  of  Loch 
Beauly  flowed  and  ebbed  through  it*  But  on  other 
parts  of  the  line  of  the  canal,  the  gravel  was  found  to 
have  such  a  mixture  of  earthy  particles  as  would  be 
suflicient  to  render  it  impervious  to  water. 

The  extent  of  canal  to  be  formed  and  cut,  is  stat**  Rut  Du 
ed  to  be  about  214  miles,  and  the  loch  or  lake  navi-  menaimis 
gation  at  37h  making  a  total  distance  of  mland  na-  "^  ^^ 
vigation  from  sea  to  sea  of  about.  59  miles ;  the  hot-  "***^ 
torn  width  of  thecuttii^  50  feet,  withalopesof  1  Sinches 
to  a  foot,  with  benchings  at  the  water-line,  making  the 
width  at  the  surface  to  be  about  l  ID  fi^et.^  The  general 
dimensions- of  tHe  canal,  though  afterwards  eidargedi 
were  now  estimated  at  20  feet  for  the  depth ;  the 
width  of  the  locks  is  taken  at  88  feet,  and  their 
length  at  162  feet.  The  number  of  locks  is  estunat« 
ed  to  be  2d.  They  are  to  be  built  of  masoniy, 
with  gates  tad  platforms  of  American  pitch-pine. 
After  critically  examining  ihe  wh<de  intended  line  of 
the  Caledonian  Canal,  its  proposed  dunensions,  soil, 
materials  and  workmanship,  Mr  Jessop  estimated  the 
expence  at  the  sum  of  L.  474,581,  including  8  per 
cent,  for  contingencies ;  but  exclusively  of  the  price 
of  hmd,  and  the  necessary  moorings  for  the  anchor- 
ages at  the  respective  lochs.  Upon,  a  joint  Report 
afterwards  by  Messrs  Jessop  and  Telford,  this  sum 
is  proposed  to  be  expended,  and  the  works  com- 
pleted, in  the  course  of  seven  years  from  the  period 
of  their  commencement. 

In  this  stage  of  the  affium  of  a  work  so  extensive  Dimeo- 
in  its  operation,  and  so  impottantin  its  consequences,  sioiit  finslly 
it  became  of  the  last  importance,  in^nally  resolving  <^^ted. 
upon  the  dimensions  of  the  first,  lock,  to  fix  upon 
such  as  would  tasweir,  in  the  fullest  manner,  all 
the  purposes  of  the  intended  navigation.  To  this 
pomt,  therefore,  the  attention  of  the  Engineers  was 
again  directed;  especially  as  the  dimensions  of 
^  first  lock  would  not  ody  ngulate  all  the  rest, 
but  also  the  works  of  excavation  along  the  whole 
line  of  the  canal.  After  maturely  deliberating  upon 
all  the  'information  which  bad  been  obtained,  re«« 
garding  the  descriptloa  and  tonnage  of  the  ship- 
ping which  navigate  the  northern  seas,  and  advising 
at  large,  as  before  noticed,  with  Engmeers,  Mariners, 
and  Merchants,  upon  the  important  subject  of  the 
dimensions  •of  the  canal  ;*-^it  Jiaving  been  q>ecified 
in  the  act  abthoriaing  this  work,  that  such  an  inland 
navigation  should  be  formed^  as^  wb»n  completed. 
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Gktodonlaa  might  <*  enable  ships  and  vessels  of  considenblebnr- 
»9*^Jr-  den,  trading  between  the  eastern  and  western  coasts 
^^"^^^^^  of  Great  Britain  and  Ireland,  and  the  German  Ocean, 
to  avoid  a  long  and  dangerous  navigation  round  the 
northern  coasts  of  Scotknd ;"  the  Comintssioners, 
considering  also  that  the  proposed  dimensions  of  the 
works  of  excavation,  viz.  20  feet  of  depth,  50  feet 
of  width  at  bottom,  and  110  feet  at  the  surface  wa- 
ter-line of  the  canal,  would  admit  and  be  sufficient 
to  float  a  52  gun  frigate ;  and  as  only  a  very  small 
addition  to  the  original  and  annual  expence  would  be 
mcurred  by  enlarging  the  locks  for  that  purpose  ;— 
it  was  finally  ordered,  that  the  length  of  the  locks 
should  be  increased  from  162  to  172  feet,  and  that 
(he  breadth  should  be  from  38  to  40  feet,  the  depth 
to  remain  at  20  feet  as  before  intended.  The  Com- 
missioners thought  k  their  duty  to  prefer  this  large 
scale  of  construction,  as,  although  k  would  increase 
the  expence,  the  canal  would  thereby  be  capable 
of  affording  an  occasional  passage  to  that  class  of 
His  Majesty's  ships,  of  which  there  was,  at  that  pe- 
riod, upwards  of  forty  in  the  service,  which  must 
otherwise  have  been  excluded  from  it.  In  this  re- 
solution, the  Board  of  Commissioners  had  also  in 
view  ^he  inereasing  tonnage  of  merchant  ships,  as 
some  of  the  vessels  trading  between  Liverpool  and 
the  Baltic,  approach  to  the  dimensions  even  of  these 
enlarged  locics* 
Side  Locks.  With  a  view  to  give  greater  .fadlily  to  the  passage 
of  small  vessels,  and  to  avoid  the  consequent  wear 
of  the  large  locks,  the  Engbeers  had- been  di- 
rected to  consider  the  propriety  of  constructing 
small  nde*locks  for  vessels  of  about  200  tons,  which 
draw  about  twelve  feet  water,  or  of  such  dimensions 
as  to  correspond  with  the  depth  of  the  Crinan  Canal. 
This  appendage  of  small  locks,  it  appeared,  would 
have  added  to  the  original  expence  about  L.  75,200 ; 
and  considering  that  two,  or  even  three  small  vessels 
might  pass  together  through  the  larg^  locks,  the  ad- 
vantages attending  the  side-locks  appeared  to  be 
very  uncertain,  and  the  idea  was  therefore  laid  aside 
for  the  present. 
New  Act  of  It  a{4>ears  from  the  first  Report  of  the  Commis- 
li^liamimt,  gioners  for  making  the  Caledonian  Canal,  that  the 
sum  of  L.  6052,  10s.  10|d.  had  been  expended  in 
the  preparatory  measures  for  thu  great  undertaking. 
In  the  Session  of  Parliament  1604,  another  act  was 
passed,  'entitled,  **  An  Act  for  makiflg  further  Pro- 
vision for  making  and  maintaining  an  Inland  Navi- 
gation, commonly  called  The  Caledonian  Canal,  from 
Uie  eastern  to  the  western  Sea,  by  Inverness  and 
Fort-William  in  Scotland."  By  this  additional  act, 
a  further  provision  of  L.  50,000  was  made  for  this 
undertaking. 
Comraence-  In  the  month  of  June  1804,  the  Commissioners  re- 
^^\^^'^  golfed  that  Mr  Jessop  should  again  visit  the  line  of 
the  intended  navigation  in  concert  with  Mr  Telford, 
that  .they  might  jointly  inspect  the  progress  of  the 
works  idready  commenced,  and  re-examine  all  the 
particulars  of  the  former  survey ;  that  they  might  de- 
termine the  position  of  each  lock  on  the  whole  line 
of  the  canal,  and,  as  far  as  possible,  fix  the  situation, 
dimensions,  and  construction  of  the  bridges,  cul- 
verts, and  other  necessary  works;  and  that  they 
i;Eiigfat  tak^  iobo  cv)QsideratiQn  the  manner  in  which 
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itirmdd  he  most  convmient  to  connect  the  liaerfCritteK 
the  canal  with  the  several  lochs  or  lakes  fonaiag  put  <^ 
of  the  intended  navigation ;  and  also  fix  and  ansnge^'^y^ 
the  price  ef  labour,  and  the  mode  in  which  the  8e« 
vena  works  would  be  most  advantageously  let  or 
contracted  for. 

During  the  first  year  (1803),  the  operstioiis  wei« 
merely  of  a  preparatory  nature,  and  the  number  o( 
workmen  did  not  exceed  150.  But  to  the  year  foU 
lowing  they  were  increased  to  upwards  of  900,  iHsea 
it  beoune  necessary  to  appoint  resident  Engineen, 
particularly  at  the  extremities  of  the  line,  to  which 
the  first  works  were  entirely  confined.  For  this  high- 
ly important  charge,  Mr  Matthew  Davidson,  who  had 
acquired  much  experience  at  the  works  upoo  the 
Elsemere  Canal,  particularly  at  the  ^eat  aqueduct 
of  Pontycycelte  in  Denbighshire,  was  appointed  to 
the  eastern  division,  and  Mr  John  Telford  took 
cliai^e  at  the  western  end. 

In  the  commencement  of  operations  of  this  pub- 1^^^ 
lie  nature,  it  became  an  important  consideration  1^'' 
to  interfere  as  little  as  possible  with  the  rates  of  the^l^ 
staled  labour  of  the  ^country ;  and  therefore,  as  well 
as  from  motives  of  economy,  only  about  oae^iith 
part  of  the  woric  wto  done  by  day-lahour^  the  other 
parts  ibeing  done  by  con/rori;^  and  ffi^^utfrffinai/.  The 
rates  for  day«labour  and  workmanship,  as  fixed  by 
Messrs  Jessop  and  Telfoed  in  LB04,  we  shall  stote^ 
more  as  a  matter  of  future,  than  of  present  interesti 
Labourers  by  the  day,  were  paid  from  Is.  6d.  to  it. 
'  8d.  and  Ss.,  according  to  the  description  of  work.  The 
works  of  excavation  and  embankment  varied  accord* 
ing  to  the  distance  of  removal.    That  for  the  earthea 
work  of  cofier-dams  of  the  eastern  division  was  9d. 
^pfr  cubic  yard,  exclusively  of  pumping  water,  work« 
mg  the  puddle  in  the  banks,  or  expence  <^rail« 
ways.    The  rate  or  price  of  iron-work  to  be  S^fer 
lib.,  when  the  price  of  Swedish  iron  is  at  L.30/Kr 
ton  at  Inverness.    Timber  work  in  coffer-dams,  and 
sheeting  to  locks,  6d.  per  cubic  foot  for  labour  only. 
Ruble  masonry,  laid  in  lime  mortar,  at  lis.  per  cu* 
bic  yard,  cut  stone  or  squared  masoniy  at  Is.  7d. 
per  cubic  foot,  exclusively  of  posaolano  or  tamu, 
where  necessary.     In  common  earth  cuttmg,  in- 
cluding puddling  and  forming  the  banks,  the  price 
throughout  the  whole  works  was  not  to  exceed 
the  average  rate  of  6d.  per  cubic  yard ;  excepting 
in  cases  where  the  removal  of  the  puddle  should 
exceed  100  yards,,  when  an  extra  allowance  was 
to  be  made  by  the  award  of  Mr  Thomas  Telford. 
Also,  wherever  the  removal  of  earth  by  barrow  ex- 
ceeds 60  lineal  yards,  or  \%0  yards  by  barrow-carts, 
an  allowance  to  be  made  over  and  above  these 
prices,  at  the  rate  of  |d.  per  cubic  yard  for  eveiy 
run  of  !20  yards  by  barrow,  or  40  yards  by  barroir- 
carts.    The  same  rate  of  prices  is  applicable  to  the 
works  of  the  western  division  of  the  canal,  only  in 
such  instances  as  the  circumstances  differ  materislly. 
Part  of  the  excavation  at  the  western  end  h  in  rock, 
which  is  to  be  paid  for  at  the  rate  of  28.  per  cubic 
yard,  and  the  excavation  and  embankment  at8d./)er 
cubic  yard.    The  most  considerable  difier^nce  here 
was  in  the  price  of  cut  stone,  or  squared  masooiy. 
At  the  eastern  division,  the  quany  of  Redcastle  is 
only  about  five  or  six  miles  from  the  work;  while 
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of  theline  of  canal,  die  excavated  matters,  with  little  Caledonian 
exdeptioD,  are  found  to  consist  chiefly  of  gravel  apd    ^'*i>^  - 
water-worn  stones :  these  subdivisions,  once  formed  ^'^^V^*' 
and  exposed  to  the  atmosphere,  would  acquire  vege- 
table and  adventitious  matters  ;  and  in  time,  by  the 
wearing  of  the  beds  of  the  original  outlets,  tliese 
patches  of  land  would  rapidly  increased 
•  But  whatever  may  have  been  the  actual  state  of  mat*  Coropdred 
ters  here,  at  an  early  period,  the  great  vale,  or  per*'*'**'*  ^V"**" 
haps  more  properly,  the  chasm,  of  the  Ness  and  Lochy,  cMntiv'*** 
is,  without  exception,  th,e  most  remarkable  in  the  king-  ' 

dom ;  for,  in  a  distance  of  about  sixty  miles,  from  sea 
to  sea,  the  summit  level  of  this  navigation  is  only  about 
94  feet  above  the  level  of  the  ocean.     There  are,  in- 


Maokm  at  'the  Ireitefn  dhrisi^D,  the  cut  stones  for  hollow 
^^^''^      quoins»  coping  stones,  &c«  were  brought  from  the 

Cumbrae  Island  in  ihe   Clyde,  distant,  even  by 

the  Crinan  Canal,  upwards  of  100  miles ;  the  price 

of  cat  stone  work  was  consequently  fixed  at  2s.  5d. 

pgr  cubic  feot,  instead  of  Is.  7d. ;  or  if  granite  from 

Ballahiilish,  distant  about  twenty  miles,  should  be 

used,  the  price  to  be  at  the  rate  of  2s.  per  cubic 

foot.  But  even  these  prices  were,  upon  due  investi- 
gation, found  to  be  insufficient,  and  the  contractors 

were  afterwards  allowed  at  the  rate  of  dd.  per  cubic 

foot  in  addition  fpr  cut  stone,  and  is.  per  cubic  yard 

for  ruble  work. 

These  highly  important  arrangements  being  made, 

the  masonry,  and  much  of  the  work  of  excavation     deed,  some  approximations  to  this  state  of  things;  as« 

and  embankment,  were  undertaken  by  contract,  and  '  for  example,  between  Crinan  and  Lochgilphead,—- 

proceeded  with  great  alacrity.    Men  skilled  in  the     (the  line  of  the  Crinan  Canal.)    This  may  also  be  no 

various  branches  of  canal  work  resorted  to  the  Ca- 
ledonian Canal,  from  all  parts  of  the  united  king- 
dom ;    and  no  less  than  about  one  thousand  men 

have  been  employed  on  an  average  for  the  year ;  so 

tiiat  this  tract  of  country,  lately  a  forlorn  waste, 

became  all  at  once  a  place  of  active  industry. 

The  Highlander,  hitherto  accustomed  to  loiter  awav 

bis  days  in  indolence,  looked  on  for  a  time  with 

astonishment  at  the  exertions  of  his  southern  bre- 

tiiren,  and  ere  long  mixed  with  this  busy  scene. 

In  this  respect,  the  Caledonian  Canal  has  been  of 

immense  advantage  to  the  Highlanders,  a  fact  which 

the  writer  of  this  article  has  had  many  opportunities 

ta  obserre. 
eM^iption     Having  thus  stated  the  commencement  of  the  Ca- 
ihe  Line  ^^  ^^  ^^1  ^^^^  ^^^  ^  general  description  or  outline 

of  tlie  country  through  which  it  panes,  proceeding 
from  the  east  to  the  west  Bea«    Mr  Watt,  in  his  Re- 
port of  1773,  observes,  that  the  regularity  of  this  ex- 
tensive tract  is  quite  astonishing,  in  bo  mountainous 
and  nigged  a  country. '  Mr  Jessop,  in  his  first  Re- 
port, says,  that  at  some  early  age  of  the  world,  it 
seems  probable  this  immense  chasm  (the  line  of  the 
Canal)  has  beennearly  open  from  sea  to  sea.  Though 
the  investigations  of  the  Greologist  have,  as  yet,  we 
may  observe,  made  small  progress  in  elucidating  the 
probable  revolutions  which  the  earth  has  undergone ; 
and  although,  upon  every  hand,  he  is  met  by  difficuU 
tics,  and  contradictory  appearaiDces,  yet  it  is  scarce- 
ly possible  that  any  one  who  has  examined  and 
considered  the  appearances  of  this  interesting  chain 
of  salt  and  fresh  water  lochs  or  lakes,  can  donbt 
that,  at  some  period  of  the  world,  the  sea  has  occu* 
pied  a  higher  level ;  that  the  country  in  the  vici* 
nity  of  the  towns  of  Inverness  and  Fort- William 
have  been,  at  one  time,  covered  by  it  to  a  much 
greater  extent ;  and  that  at  some  period  the  whole 
of  this  chain  of  lakes,  thus  forming  one  great  sheet 
of  water,  had  only  one  barrier^  at  the  eastern,  and 
another  at  the  western  extremity.  These  barriers  or 
fences,  in  the  course  of  time,    being  worn  down, 
the  increased  issue  of  the  waters  from  die  ori« 
ginal  loch,  would  have  a  tendency  to  lower  the  surface 
of  the  water,  and  thereby  expose  the  highest  parta 
pf  the  bed,  and  thus  ultimately  form  the  divisions 
or  necks  of  land  which  we  now  find  separating  and 
dividing  these  lochs.     So  much  of  probability  doea 
fJiis  th^ry  carry  with  ity  that,  along  the  whole  length 
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ticed,  of  various  other  parts  of  the  kingdom, — as  be- 
tween the  great  Wash  of  Lincoln  on  the  east,  and 
the  vale  of  Gloucester  and  Severn  on  the  west ;  be« 
tween  the  river  Tyne  and  the  Solway  Firth ;  the  * 
Firth  of  Forth,  by  Blair  Drummond  Moss,  and  the 
Clyde.  Perhaps  the  nearest  to  the  vale  of  the  Kess 
and  Lochy  of  those  mentioned,  is  that  between  the 
Forth  and  the  Clyde,  which  passes  between  two  rangea 
of  hills ;  but  all  of  these  come  far  short,  in  sublimity 
of  effect,  to  the  line  of  the  Caledonian  Canal,  where 
the  hills  rise  to  a  stupendous  height,  while  the  hot* 
tom  of  the  detl^  or  vale,  is  interspersed  with  exten<« 
sive  sheets  of  water. 

We  shall  now  proceed  to  notice  the  position  1.  Eartfn 
of  the  first,  or  sea  lock,  of  the  canal  at  Loch  Beau-  District, 
ly  on  the  east,  aqd  so  advancing  w^tward,  de« 
scribe  the  works  of  this  great  Inland  Navigation. 
The  precise  spot  originally  intended  for  the  East- 
em  Sea  or  tide-lock,  was  rather  to  tlie  north-east- 
ward  of  the  present  site;  but  the  ground,  upon  trial, 
was  fi^und  not  to  answer  the  purposes  01  a  foun- 
dation, for  such  a  weight  of  masonry.     The  seaSea-LocL 
lock  of  Clachnaharry  is  about  three  quarters  of  a . 
mile  to  the  westward  of  the  much  frequented  Ferry 
of  Kessock.  It  extends  upwards  of  400  yards  into  the 
sea,  or  beyond  the  high  water  mark,  where  it  is  ex- 
pected a  depth  of  water,  equal  to  about  30  feet,  will 
be  obtained  at  high  water  of  spring-tides.     The 
writer  of  this  article,  attracted  by  the  inagnitude 
and  navelty  of  this  particular  operation,  visited  it  in 
the  autumn  of  1811,  when  the  masonry  was  th^n 
in  a  half  finished  state;  and  cannot  pass  this  ex- 
tensive and  interesting  part  of  the  works,  without 
noticing  more  particularly  its  progress  and  comple- 
tion.    The  unexampled  price  of  foreign  timber,  es- 
pecially of  large  dimensions,  about  the  year  1807, 
had  induced  the  Engineers  to  delay  commencing 
the  sea  lock  as  long  as  possible,  in  hopes  of  a 
change  of  circumstances.    In  1808,  however,  it  was 
thought  advisable  to  lay  down  an  imniense  quan- 
tity of  rubbish,  in  the  form  of  two  parallel  moimds, 
extending  from  the  second  canal  lock  into  Beau- 
ly  Firth.     This  was  done  by  means  of  two  sets 
of  railways;  one  from  the  ruble  stone  quarry  of 
Clachnaharry ;  and  the  other,  consisting  of  a  kind  of 
indurated  clay,  was  carried  across  the  line  of  the  ca- 
nal from  an  adjacent  hill,  along  the  site  of  the  intend- 
ed sea  lock ;  that  it  mi^t  answer  the  purposes  of  a 
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Caledonian  coffer-dans^  and  consolidate  the  subsoil  or  strata  of 
^  ^!""!l  i  matters  deposited  from  the  joint  operation  of  the 
^^^^^^""^^  River  and  Firth  of  Beauly.  These  strata,  when 
bored  to  the  depth  of  about  54  feet,  were  found  to 
consist  of  spft  bluish  clay  or  mud,  overlying  a 
whitish  clay,  similar  to  the  base  of  the  neigh* 
bouring  hill  of  Clachnaharry.  These  mounds  of 
rulbbish  extending  into  the  sea,  were  found  to  settle 
and  subside  so  much,  as  to  require  an  additional 
stratum  of  11  feet  in  thickness  to  restore  them  to 
their  former  level ;  an  effect  which  was,  no  doubt, 
expected ;  but  this,  however,  was  the  means  qf  sug- 
^  gesting  the  propriety  of  laying  also  a  quantity  of 
rubbish  between  these  mounds  or  parallel  banks  upon 
the  site  of  the  sea  lock,  which,  in  the  same  manner, 
bad  the  effect  of  compressing  the  subsoil,  and  pre- 
paring it  for  the  immense  weight  of  masonry  it  had 
to  support,  which  could  not  have  been  the  case,  had 
it  been  built  with  a  coffer-dam  in  the  usual  way :  the 
finished  work  might,  in  that  case,  have  subsided  in 
the  same  manner  as  the  mounds  had  done,  which 
would  have  been  productive  of  the  most  serious  con- 
sequences to  the  work«  This  consideration,  in  con- 
jonction  with  the  high  price  of  timber,  induced 
Messrs  Jessop  and  Telford  to  adopt  the  simple  but 
more  secure  method  just  described ;  and  when  the  | 
mass  of- rubbish  had  sufficiently  subsided,  they  com- 
menced their  operations  by  excavating  the  lock-pit 
in  the  mound  of  rubbish  lying  upon  the  site  of  the 
lock  to  the  depth  of  about  SO  feet,  when  the  sub- 
soil was  found  in  such  a  state  of  consolidation, 
that  the  excavation  had  proceeded  to  a  consider- 
able depth  before  it  was  found  necessary  to  have  re- 
course to  the  power  of  steam,  for  pumping  the  wa- 
ter out  of  the  iock-pit.  It  has  indeed  been  remark- 
ed of  the  adhesive  nature  of  this  ground,  that  al« 
though  piles  were  driven  with  great  ease  into  it,  yet, 
after  they  had  remained  for  a  time  in  the  silt,  it  was 
neither  found  practicable  to  draw  them  out,  nor  to 
drive  them  Tardier  into  the  ground.  When  the  area 
of  the  lock-pit  had  been  dug  to  a  sufficient  depth,  a 
course  of  large  stones,  two  feet  in  thickness,  was  laid 
in  the  middle  for  supporting  the  key-stone  of  thfe  in- 
verted arch  of  the  lock.  This  foundation  course  in- 
creased in  thickness  to  five  feet  towards  the  spring- 
ing in  front  of  the  side  walls,  which  were  built  upon 
it  with  all  possible  dispatch,  in  lengths  or  compart- 
ments of  six  yards  at  a  time,  till  the  whole  was 
brought  to  the  height  of  the  silt,  or  to  about  eight 
feet,  that  it  might  not  be  unduly^exposed  to  xvet  and 
dry*  In  this  manner  the  work  proceeded,  till  the 
chamber  of  the  lock  was  formed  by  the  side  walls, 
when  Uie  inverted  arch  and  sides  of  squared  masonry 
was  built  upon  this  layer  of  ruble  work,  which  finish- 
ed the  work.  The  construction  of  this  lock  is  par- 
ticulariy  noticed  in  the  Parliamentary  Reports  with 
marks  of  approbation  to  all  concerned ;  and,  with 
much  propriety,  the  Commissioners  have  there  been 
pleased  to  notice  the  successful  exertions  of  Mr  Da- 
vidson, the  Resident  Engineer.' 
Claehna-  Having  thus  given  a  general  description  of  this 
^[Uf?^2^  tide-lock,  which  has  a  lift  or  rise  eight  feet  six  inches, 
and  is,  perhaps,  the  most  extraodUnary  work  upon 
the  whole  line  of  this  navigation,  or,  indeed,  in  any 
part  of  the  kbgdom ;  proceeding  eastwards,  we  come 
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to  the  second,  or  Clachnaharry  lock,  which  is  con.  CiMqi. 
tiguous  to  the  sea-lock,  being  itself  barely  withia  the    ^ 
high  water  mark.    It  is  close  to  the  small  fidiing  vil-  ^"^V^ 
lage  of  Chu^hnaharry,  which,  prior  to  the  commence, 
ment  of  these  works,  consisted  of  six  or  eight  fisher- 
men's huts.    It  has  still  but  a  few  additional  houses 
^et  when  this  navigation  is  fully  opened,  it  may  rapidly 
mcrease,  and  in  time  become  the  port  of  Inverness 
and  a  place  of  considerable  trade.    Clachnaharry 
lock  has  a  perpendicular  rise  of  six  feet,  and  forms 
a  division  between  the  sea-lock-basin,  and  the  great 
basin  of  Muirton,  containing  an  area  of  about  twenty 
acres.     This  great  basin  is  of  an  oblong,  and  rather 
irregular  form,  but  is  well  suited  to  the  figure  of  the 
ground ;  it  is  formed  by  works  of  excavation  and 
embankment,  and  has  a  wharf  wall  of  considerable 
extent,  which  will  be  convenient  for  the  town  of  In- 
verness, from  which  it  is  distant  only  about  one  mile. 
To  defend  the  projecting  mounds  upon  each  side 
of  the  sea-lock,  ruble  stones  are  laid  upon  the  ex- 
ternal slopes  with  such  a  gentle  declivity  to  the  sea, 
as  to  be  sufficiently  secure  against  the  impression  of 
the  waves  of  the  Beauly  Firth,  while  the  exterior 
bank  of  the  Muirton  basin  is  defended  from  its  en- 
croachment, by  a  dike  of  considerable  extent. 

At  the  southern  extremity   of  "this    basin,  theS«i«ti 
road  from  Inverness  to  Beauly  crosses  the  line  of^"^ 
the  canal ;  and  here  a  handsome  Turd  or  Swifd 
Bridge  of  cast-aron,  on  a  very  light  construction,  has 
been  erected  upon  piers  of  masonry.    Canal  bridges 
were  formerly  constructed  of  timber,  and  lifted  in 
two  leaves  or  halves  by  chains  and  a  large  timber 
framing ;  but  they  are  now  chiefly  framed  of  cast- 
iron,  the  roadway  only  being  covered  with  timber; 
and  by  the  latest  improvements  diey  are  raised  by  a 
wheel  and  pinion,  as  origuially  projected  by  Mr  Pe^ 
ronnet  for  the  Neva,  at  St  Petersburgh^  and  now  in* 
troduced  on  the  Forth  and  Clyde  Canal ;  or  as  here 
managed,  they  are  made  to  turn  in  two  pieces,  each 
placed  upon  an  opposite  abutment  of  masonry,  and 
move  upon  a  centre,  similar  to  those  of  the  West  India 
and  London  Docks.  The  compartments  which  project 
over  the  water  way  of  the  canal,  meet  and  joggle  into 
each  other,  whDe  the  opposite  ends,  towards  the  land, 
are  loaded  so  as  to  balance  and  become  a  counterpoise 
to  the  projecting  parts.    When  a  vessel  is  to  pasS) 
the  two  parts  of  the  bridge  are  disengaged,  and  tam- 
ed off  the  line  of  the  canal  in  a  horizontal  posiuon, 
by  a  person  stationed  on  each  side  of  the  canal,  who 
works  it  with  a  Idnd  of  key-bar  with  a  cross  head. 
This  key  is  made  to  fit  the  pinion,  which  works  in 
the  segment  of  a  wheel  severai  feet  in  radius,  and  is 
thus  easily  turned  out  of  the  way  of  the  rigging  of 
passing  vessels. 

The  Muirton  locks  are  four  in  number,  and  have  Mnta 
each  a  rise  of  eight  feet.  The  foundations  of  these  I^db 
locks  were  upon  the  whole  easy,  being  upon  a  bot- 
tom of  hard  whitish  clay^  mixed  -with  gravel :  by 
building  them  in  one  connected  range,  it  was  neces* 
sary  to  lengthen  each  a  few  feet,  to  give  accommo- 
dation to  the  largest  vessels ;  but  still  a  considerable 
saving  is  introduced  by  this  method,  as  the  head  and 
tail  walls,  and  also  one  pair  of  gates,  are  saved.  These 
locks,  when  viewed  from  the  bridge  below,  and  e^ 
ciaDy  when  the  gates  are  openi  present  a  very  oome 
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i^dooiao  appe«tiiee»  and  ieem  to  be  upon  the  whole  an  ex- 
ceUent  piece  of  masomy.     The  gates  or  valves 
consbt  of  British  oak  for  the  lower  and  upper 
gates^  being  more  liable  to  accident  of  ships  com- 
ing against  them  than  any  of  the  intermediate  ones, 
wfidi  are  framed  of  cast-iron  in  great  bars,  covered 
over  with  strong  oak  planks,  attached  to  the  cast-iron 
work  by  numerous  screw  bolts  with  nuts.    Lock- 
yatet  of  cast-iron  have  been  for  a  considerable  time 
m  use.    Perhaps  the  first  of  these  were  constructed 
on  Carron  River,  upon  a  small  dock  for  the  repair  of 
,he  Carron  Company's  ships ;  but  they  are  very  trifling 
compared  with  the  great  dimensions  of  the  Caledo. 
nian  Canal-gates,  which  measure  50  feet  in  height, 
and  each  leaf  is  SS  feet  in  breadth.    Cast-iron  gates, 
however,  seem  to  have  been  brouglit  into  use  here, 
rather  as  a  matter  of  necessity  than  of  dioice,  from 
the  diiScult^  and  expence  of  procuring  oak  of  suffi- 
dent  scanthng  or  size.    The  lock-gates  have  a  very 
stupendous  appearance,  yet  are  moved  with  compa- 
aative  ease,  by  means  of  chains  with  a  wheel  and  pi- 
nion upon  the  most  approved  princii^es.     The  hed 
of  the  gate,  or  that  part  whidi  works  in  the  hollow 
quoins,  is  placed  upon  a  pivot,  and  the  toe^  or  out- 
ward extremity,  is  fitted  with  a  roller  connected  with 
A  screw-bar,  in  such  a  manner  that  the  roller  may  be 
raised  or  lowered  to  suit  the  ground-sill  of  the  lock, 
where  a  segment  of  cast-iron  is  inlaid,  on  which  the 
roller  and  gate  traverse,  in  opening  and  shutting ;  so 
that  these  stupendous  gi(tes,  weighing  about  40  tons, 
are  opened  and  shut  with  great  ^cility,  by  one  man 
on  each  side  of  the  lock. 

The  masonry  of  the  sea  lock  is  executed  wholly 
of  freestone  or  sandstone,  from  Redcastle  quarry ; 
but  the  second,  or  Clachnaharry  lock,  and  also  tlie 
four  locks  at  Muirton,  and  the  abutments  of  the 
Muirton  and  Bu^t  Bridges,  are  only  faced  with 
Redcastle  stone,  the  inward  walls  or  backing  being 
ruble  stone,  from  the  more  contiguous  quarry  6£ 
Clachnaharry. 

It  deserves  to  be  noticed,  in  this  place,  that  tlie 
whole  of  the  face-walls  of  the  masonry  here  were  only 
specified  and  paid  for  as  common  ruble  work,  instead 
of  which,  with  fow  exceptions,  the  work  \b  executed 
-oi  a  superior  quality,  in  regular  courses,  technicallv 
called  coursed  ruble.  This  certainly  does  much  credit 
to  the  spirit  in  which  the  contractors  for  this  great  un- 
dertaking seem  to  have  conducted  their  operations ; 
and  it  is  out  justice  here  to  notice  the  name  of  a  per- 
son who,  for  many  years,  was  eminent  as  a  contractor 
for  masonry,  especially  for  canal  works,  harbours, 
and  bridges,  throughout  the  kingdom — we  mean  the 
late  Mr  Simpson  of  Shrewsbury,  principal  contractor 
upon  the  Cidedonian  Canal,— 4i  native  of  Scotland-; 
and  who,  it  is  believed,  has  superintended  and  exe- 
cuted more  work  of  this  kind  than  perhaps  any 
other  individual  in  the  line  of  his  profession. 

It  is  not  always  possiblp  to  apportion  the  expence 
of  the  several  compartments  of  a  large  work,  so  as 
to  show  the  neat  cost  of  each,  but  it  seems  probable 
that  these  locks,  upon  an  average,  exdusiv^y  of  the 
sea  lock,  will  have  cost,  when  entirely  finidied,  not 
less  than  L.8000.  This  sum,  compared  with  other 
works  also  of  connderable  magnituae,  appears  to  be 
veiT  moderately  stated,  although  it  is  somewhat 
higher  than  the  estimatea  of  180^  and  conttderably 
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more  than  had  been  originally  calculated  uponinl80i3«CsMoiii«ii 
Besides  the  difierence  of  time  between  the  estimates    ^'""•l- 
and  the  execution  of  the  work,  the  unexampled  rise  in  ""^N^^"^ 
the  price  of  labour,  and  indeed  of  every  commodity. 
The  estimate  of  1802  applied  to  locks  of  a  very  dif- 
ferent construction  from  those  actually  executed. 
The  locks  originally  proposed  by  Mr  Telford  would,  no 
doubt,  have  been  considerably  less  expensive,  pro- 
bably not  exceeding  L.  5000,  as  they  were  only 
meant  to  have  had  masonry  at  the  gates,  while  the 
space  between  was  to  be  embanked,  like  the  other  parts 
of  the  canal.    But  as  this  would  have  made  the  na- 
vigation much  more  tedious,  it  was  determined  to 
line  the  lock-chambers  with  masonry,  in  the  usual 
way,  when  the  locks  were  then  estimated,  each,  at 
L.  7500 ;  so  that  this  part  of  the  work  may  fairly  be 
considered  as  not  greatly  exceeding  the  estimate. 

On  the  Reach  of  the  canal  between  Muirton  locks  Retch  from 
and  Loch  Ness,  the  distance  is  about  five  miles.  Muirton 
The  works  of  excavation  here  are  chiefly  in  gravel,  ^  I^^h 
some  parts  of  a  loose  and  others  of  a  more  compact  0<>"Kh^<>*'*'' 
nature ;  ind  containing  various  pH^rtions  of  earthy 
matters.  But,  upon  the  whole,  the  soil  is  exceeding- 
ly bad  for  canal  work ;  which  renders  it  necessary  to 
trust  a  great  deal  to  the  puddle-walls  of  the  banks 
and  bottom,  against  the  pressure  of  the  great  depth 
of  water  in  this  canal.  On  this  reach  there  is  some 
deep  cuttine,  in  passing  the  singular  hiUock  of 
Tomnahurich;  and  the  road  on  the  eastefu  side 
of  Torvaine  hill,  has  been  carried  by  a  new  line 
on  the  western  side.  A  considerable  embankment 
also  became  necessary  to  the  westward  of  the 
lands  of  Bught,  where  the  eastern  bank  of  the 
canal  is  actually  formed  on  the  bed  of  the  river 
Ness,  under  the  hill  of  Torvaine.  Here  the  course 
of  the  river  has  to  be  altered  and  widened  by  cutting 
away  part  of  its  eastern  bank,  for  the  space  of  about 
half  a  mile.  A  similar  operation,  but  of  smaller  ex- 
tent, became  necessary  under  the  hill  of  Toremore, 
where  the  canal  banks  again  trench  upon  the  rivec 
Ness^;  afler  which,  the  only  work  of  expence  on 
this  reach,  is  the  construction  of  a  regulating-lock 
and  weir  for  the  waters  of  Loch  Ness. 

It  was,  no  doubt,  a  bold  attempt,  to  place  the 
bank  of  a  canal  upon  the  verge  of  a  considerable 
river,  but  after  a  trial  of  several  years,  it  has  sus^ 
tained  no  material  injury.  This  arises  entirely  from 
the  waters  bemg,  in  a  good  measure,  regulated  and 
apportioned  by  the  great  receptacle  o£  Loch  Nes8» 
which  so  regulates  the  stream  of  that  river,  and 
checks  its  velocity,  as  to  prevent  the  injurious  ef- 
fects that  would,  under  other  circumstances,  attend 
the  exposed  state  of  the  canal  banks  at  this  place, 
however  well  armed  and  secured  by  a  facing  of  boul- 
der or  ruble  stones,  upon  the  slope  of  the  outward 
bank.    .  * 

The  Regulating-tock  for  Lochs  Doughfour  andRenlatiM. 
Ness  has  a  rise  of  six  feet  six  inches,  and  is  situated  Lock, 
about  half  a  mile  northward  from  the  former,  which 
connects  with  Loch  Ness  by  the  narrow  channel  cF 
Bona  Ferry.  This  lock  was  intended  to  have  been 
placed  somewhat  nearer  the  loch,  and  was  proposed 
to  be  carried  across  the  stream  of  the  river  Ness; 
but  a  proper  foundation  could  not  be  found  for  it 
there.  The  dose  connection  of  its  site  with  the  river, 
has  necessarily  mcreaaed  the  difficidties  cft^  part  of 


1 


576 


CALEDONIAN    CANAL. 


Caled«nnn 


Opentba 
ordeepen* 
ingLocb 
Doagbfimr. 


tlie  canal,  while  the  operations  were  unavoidably  re- 
tarded by  the  land-carriage  of  the  Redcastle  stone, 
for  the  outward  walls,  brou^  over  land  from  Clach- 
naharry,  a  distance  of  about  six  miles.  Great  labour 
and  perseverance  were  exerted  here,  in  clearing  the 
lock-pit  of  water,  to  the  depth  of  about  20  feet  under 
the  level  of  the  bed  of  the  river.  This  work  commenced 
in  July  l«12,  and  the  masonry  was  completed  in  about 
two  years,  without  the  occurrence  of  any  material  acci- 
dent. The  name  of  Regulat  ing-Locksufficiently  implies 
iu  use.  Connected  as  the  canal  is  at  this  end  with 
Lochs  Dooghfour  and  Ness,  which  extend  about 
twenty-four  miles  to  the  south-westward,  through  a 
range  of  mounUins,  and,  consequently,  forming  the 
drainage  of  a  great  extent  of  country,  it  is  obvious 
that  these  extensive  lochs  must  receive  vast  quanti- 
ties of  water  during  wet  and  rainy  seasons,  but  es- 
pecially in  time  of  thaw,  when  there  is  much  snow 
upon  the  ground.  The  effect  must  be,  to  raise  the 
surface  of  the  water  of  Loch  Ness,  which  has  been 
known,  on  such  occasions,  to  rise  from  six  to  eight 
feet  above  its  ordinary  summer  level.  Indeed,  the 
remarkable  regularity  of  the  gravel  beach  round  its 

margin, the  present  position  of  many  aged  alder 

trees,  even  within  the  summer  water-mark  along  the 
shores,  sufficiently  indicate  this,  and  lead  us  to  sup- 
pose, that  the  surface  waters  of  the  loch  are,  upon 
the  whole,  in  a  state  of  increase.  At  all  events,  we 
are  certain^  that  the  water  of  these  lochs  must  have 
a  tendency  ta  rise,  from  the  great  quantity  of  debris 
which  is  constantly  falling  in  and  silting  up  the  bot- 
tom, while  the  surface  to  be  drained,  and  the  quan* 
tity  of  water  flowing  into  it,  remains  nearly  a  con- 
stant quantity.  This  process  is,  therefore,  likely  to 
keep  pace  with  the  wearing  away  of  the  bed  or  chan- 
nel of  the  river,  by  which  the  flood  or  speat  waters 
are  let  o^;  conriderations  which,  of  course,  form  the 
limits  of  the  regulating  lock  and  weir  across  the 
River  Ness,  connected  with  this  chain  of  lochs. 

One  of  the  most  difficult  operations  in  forming 
ifais  navigation,  is  the  deepening  of  Loch  Dough- 
four.  This  Loch,  as  will  be  observed  from  the  map, 
is  connected  with  the  eastern  end'  of  Loch  Nesd  by 
the  narrow  pass  of  Bona  Ferry.  It  Is  about  one  mile 
in  length,  and  varies  from  100  to  150  &thoms  in 
breadtti.  From  U>e  rapid  current  at  Bona  Ferry, 
it  appears  that  the  fall  of  the  water,  towards  the 
river  and  the  sea,  conunences  here,  and  with  Loch 
Dougbfour  forms  a  receptacle  for  much  of  the  gravel 
and  debris,  which  is  brought  down  from  the  exten- 
sive shores  of  Loch  Ness.  This  part  of  the  naviga- 
tion it  was  therefore  found  necessary  to  deepen, 
by  artificial  means,  in  some  places,  to  nearly  the  full 
depth  of  die  canal.  This  was  done  partly  by  a 
powerful  dredging-machine,  which  is  floated  upon  a 
barge.  The  apparatus  is  somewhat  complicated, 
but  the  chief  part  is  a  succession  of  iron  buck- 
ets, connected  by  an  endless  chain  made  to  re- 
volve round  a  frame,  which  is  let  4own  into  the 
water  to  any  convenient  depth,  and  lii^  silt,  gravelt 
and  other  matters  from  the  bottom.  This  machine 
has  been  long  in  use  in  clearing  mud  from  the  bot- 
tom of  harbours  and  rivers.  Till  of  late  years  it  was 
worked  by  the  pow'er  of  men  and  horses,  but  where 
much  is  to  be  done,  as  on  the  Caledonian  Canal,  the 
ateam-engine  is  substituted  9B  the  moving  power; 


which  requires  a  barge  or  vessel  of  great  streDgtkuKMt^ 
carry  it.    The  dredging-machine  has  heen  used  with  Ciha 
much  success  at  Loch  Doughfour,  where  it  is  caleu-^^V^ 
lated  to  have  liAed  about  90,000  tons  of  gravel  m         i 
a  twelvemonth.    The  stuff  lifted  is  received  from 
the  dredging-machine,  as  it  comes  out  of  the  water, 
in  punts  or  lighters,  and  is  carried  to  a  prq)er  place 
for  deposition.    By  such  means,  the  navigaiioD  from 
the  eastern  end  of  Loch  Douglifour  to  Loch  Ness  is 
brought  to  a  depth  no  where  less  than  ten  fest.    Iii 
the    course  of  this    arduous  operation,  the  roots 
of  large  trees  have   been  lifted,  weighing  severtl       ' 
tons.    Even  rock  has  been  excavated  at  this  depdi 
under  water,  by  means  of  placing  picks  instead 
of  buckets  upon  (he  revolving  apparatus. 

To  obtain  the  additional  depUi  of  water,  beyond  Vera 
the  reach  of  the  dredging-machine,  a  weir  or  dam  ^^ 
is  to  be  placed  across  the  eastern  end  of  Loch 
Doughfour,  where  the  river  Ness  properly  com- 
mences. This  dam  or  weir  will  not  oidy  deepen  the 
loch,  but  will  check  the  current  at  Bona  Fetry,  and 
prevent  the  tendency  of  the  debris  from  being  carried 
from  Loch  Ness  into  Loch  Doughfour.  The  waters  of 
the  Ness  will  then  be  drawn  off  from  the  surface  of 
the  loch,  and  will  cease  to  carry  with  it  quantities  oi 
stones  and  gravel,  as^at  present,  and  Loch  Dough- 
four will  become  an  excellent  place  of  anchorage  for 
wind-bound  ships.  The  operation  of  building  this 
dam  or  weir  across  the  Ness,  has  not  yet  been  com* 
menced.  It  will  be  attended  with  considerable  difficulty 
from  the  current  of  the  river,  and  from  the  requisite 
strength  and  important  purposes  to  be  served  by  it. 

Loch  Nessy  forming  so  considerable  a  part  of  (hisl'i^^ 
navigation,  is  about  twenty-two  miles  in  length,  of  a 
pretty  uniform  breadth,  varying  from  about  one 
mile  to  three  quarters  of  a  mile.  Its  depth  oS  wg* 
ter  is  from  106  to  ISO  fathoms  in  the  middle  or 
deepest  parts.  The  sides  of  the  loch  appear  to  be 
steep  and  precipitous,  as  it  suddenly  deepens  to 
70  and  80  fatlionfis ;  except  in  the  creeks  or  bays 
of  Dores,  Urquhart,  Inver  Morrison,  Cherty  Is- 
land, and  the  western  extremity  of  the  loch.  The 
depth  of  water  in  these  varies  from  12  to  20  fa- 
thonu ;  but  even  these  soundinga  are  so  close  to  the 
shore,  that  it  has  been  sugge^ted  to  lay  Mooring- 
Buoys  to  enable  ships  to  stop  for  a  time ;  as  it  would 
be  quite  unsi^e,  especially  for  ships  of  great  tonnage, 
to  kt  go  an  anchor,  chieflv  from  the  difficulty  of 
purchasing  or  lifting  it.  Indeed  the  necessity  of  thisStm- 
in  these  lochs  is  in  a  great  measure  superseded,  hy^ 
the  proposed  use  of  the  steam-boat  for  tracking  ships; 
and  the  anchorage  or  mooring  buoys  for  large  ves- 
sels may  now  be  confined  almost  entirely  to  the  east 
and  west  ei^  of  the  loch ;  as  the  distance  to  return 
to  either  end,  in  the  event  of  such  weather  ss  may 
prevent  the  steam  tracker  from  proceeding,  cannot 
be  a  matter  of  much  moment.  The  application  of 
•team  as  a  power  for  impelling  slups,  is  a  discoreiy 
of  the  greatest  importance  to  the  speedy  naviga- 
tion of  the  Caledonian  CanaL  Upon  the  formed 
banks  a  tracking-path  is  readily  obtained,  but  aloi^ 
the  precipitous  shores  and  diflb  of  the  lochs,  this 
would  not  be  so  eaay  a  naatter ;  and,  even  if  formed, 
would  not  be  conveniently  brought  into  use  for  track* 
ing  ships  of  burden.  For  although  vessels  of  aboat 
dOO  or  even  300  ions,  might  tack  or  work  in  lA^cb 
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Neflfi  mud  Laeh  Looby,  ytt  even  ler  diese  it  would 
be  an  extDeoieiy  taouMesooie  qperatiovi;  and  «ilo- 
gdther  ivpnaoUcable  in  the  oaae  ^f  sbipB  of  war,  or 
the  largest  clasB  of  morcbaot  venela. 

There  has  been  muoh  discuwien  jreqpectici^  the 
aaflinf  of  ohi|N»  on  the  loch  part  of  this  navigation. 
It  bid  beep  anerted,  that  the  winds  blow  almost 
ooBStaiNtly  in  a  current  from  the  south-west  so  as  to 
sender  k  difiioult,  if  not  iaijMMsible,  to  pass  by  this 
navigation  from  the  eestecn  to  the  western  aea. 
But,  upon  a  more  minute  attention  to  the  subject, 
fiMMB  the  vetoms  4>r  register  of  4be  winds,  and  slate 
of  the  weather,  by  the  barometer  and  thermometer, 
kept  at  Clachnaharry,  Fort-Aup^tus,  and  F^ri- Wil- 
liflm,  by  order  of  the  Commissioners,  sinoe  the  year 
1604  up  to  the  last  retohi  of  1816,  it  appears,  that 
the  winds  are  nearly  as  subject  to  change  in  the  great 
vale  between  Inverness  and  Fort*WilIiiua,  as  in  other 
parts  of  ^e  country* 

In  the  Parliaoseotary  Reporlii,  the  CidedoQian 
Canal  is  generally  laid  out  in  three  districts,  viz.  the 
ClaehnaAsrry  or  eastern  district,  cenprehending 
tbe  wodfis  frofltf  Laeh  Beauly  to  Fort«Augustus ; 
the  middle  district,  «Ktendiqg  ao  the  west  end  of 
Lech  Lccfay ;  and  the  Cotipacb  -or  westem  district, 
from  Loch  Lecfay  to  Loch  Eil,  or  the  western  sea. 
With  regard  to  v€  middle  distcicti  we  observe  that 
hitherto  the  sum  annually  allowed  for  this  work 
does  abt  admit  of  ^very  pait  being  carried  on  with 
equal  iri^ont.  The  works  of  this  oen^poitment  imy% 
wrefore,  boen  dnss nt  wholly  confined  to  excavating 
tbe.|}M>i»d;  it  being  AfMnpontance  to  have  the  east- 
em  end 'Opened  to  Loch  Sfiem,  and  the  westem  <ltvi* 
to  Lodh  Lodiy,  bafere  much  was  done  to  the 
of  Ibe central  parts;  in  order  to  frcilitate 
the  toaniport  of  materials  from  the  respective  seas. 
This  may  now  be  confidently  «xpQef ed  to  be  aoeom- 
jdisbed,  at  least  for  vessels  drawing  eight  or  ten  feet 
water,  in  the  coune  of  the  cuirent  year,  1817* 

The  extent  of  tbe  navigation  comprehended  in  the 
asiddle  district  is  about  twelve  miles.  Tbe  whole 
height,  from  the  Beaulv  Firth  or  the  east  sea  to 
Lodi  Oich,  the  summit  level  of  the  canal,  is  stated 
at  about  94  feet ;  and  as  5S  feet  of  this  has  been 
overcome  in  rising  to  Loch  Ness,  it  appears  that 
about  41  fret  will  form  the  rise  of  tbe  lockage  of 
the  middle  di^rict ;  while  tbe  &11  on  the  westera  side 
to  Loch  £il  is  only  90  feet.  This  is  to  be  overcome  by 
a  chain  of  four  locks  at  Fort- Augustus,  and  one  at 
CaUachie,  sear  llinee  aisles  westward,  independently 
of  the  Aeguiating-lock  within  half  4  mile  of  Loch 
Dicb.  The  fruadation  of  the  chain  of  locks  at  Forl>- 
Augustus  baa  been  long  a  soatler  of  unoertamty ;  and 
wboi  die  writer  of  this  article  visited  tlie  works,  in 
the  month  of  August  I8I6,  though  preparations 
had  been  made  by  diangkig  a  part  of  the  course  of 
^e  river  Oich,  and  a  steam^'engiae  of  S6  horses' 
power  was  then  eisected.  for  clearing  the  look-pits  of 
water ;  yet  the  foundation  of  the  lowest  Wck  was  ne- 
vertheless looked  £»rwaBd  to  with  anxiety,  from  »the 
loose  natate  of  the  gravel,  and  tbe  quantity  of  water 
which  continued  to  Bow  into  the  excavated  piMrL 
But  the  official  gentlemen  of  this.establishment  are 
so  much  accustomed  to  anooimter  difficulties,  that 
they  had  other  expedientB  in  resenOf  in  case  of  any 
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faihire  attending  the  plan  then-  in  hand.  Hie  lockCslsdooisn 
at  Callachie  is  curiously  situate,  being  founded  and  S?"^ 
built  won  a  dike  or  stratum  of  rock  called  Grei^  ^^ 
Wacke  by  Mineralogists,  which  runs  across  the  rnoor^ 
and  is  indeed  tbe  only  piece  of  rock  on  this  jpart  of 
the  line  of  the  canaL  It  is  just  large  enough  for  the 
site  of  the  iock,  and  was  preferred  to  gravel  as  a 
foundation.  This  rock  being  found  very  compact,  it 
rendered  an  inverted  arch  for  the  lock  tumecessary. 

Considerable  prcigress  has  been  made  upon  the  Works  of 
middle  district  in  excavation,  whichj  with  little  ex-  Excavationt 
caption,  is  in  graveL  The  greater  part  of  the  ca« 
nal  is  now  formed,  and  •cut  to  the  requisite  depth* 
For  the  purpose  of  deqpenbg  Loch  Oich  (on  which 
is  situated  the  famous  castle  of  Glengarvj  toe  seat  of 
the  Macdonnels),  a  dredging  machine  of  great  power 
is  to  be  employed,  which  is  to  have  four  punts  or 
lighters  attached  to  it.  This  will  form  a  difficult- 
part  of  the  works  of  the  middle  district;  but  the  ex- 
perience and  practice  acquired  upon  Loch  Dough** 
four  will  prove  of  much  advantage  to  the  eperationa 
upon  Loch  Oich. 

The  track  of  the  canal  is  here  ho  close  upon  the  Loch  aad 
river  Oich,  that  the  course  of  that  river  requbes  ^^•^  ^^ 
to  be  altered  in  two  or  three  instances.  Nor  is 
this  river  quite  so  manageable  as  the  Ness;  ow- 
ing to  the  smaller  capacity  of  lioch  Oich,  and  ita 
connection  with  Loch  Gary,  it  forms  the  drain- 
1^  of  a  great  extent  of  mountainous  country,  with- 
out having  any  very  considerable  apace  for  con- 
taining its  iood  waters,  like  that  of  Loch  Ness ;  for 
tbe  waters  of  tlie  river  Ness  cannot  be  swelled  till 
the  whole  surface  of  Loch  Ness  is  raised.  W^e  are 
tbefelbre  to  look  upon  the  river  Okh,  in  so  far  as  it 
interfrres  with  the  track  of  the  canal,  as  much  more 
fvoublesoDie,  and  requiring  a  diffistreat  management. 

The  westem  or  Corpach  district  of  the  C^edoman  s.  Wettem 
Canal,  may,  in  a  great  measure,  be  supposed  to  re-  DiitricL 
semble  the  eastern  or  Clachnaharry  dbtrict  in  its  ge- 
neral outline  and  operations,  making  a  due  allowance 
for  the  difieveace  of  situation  and  local  circumstances. 

On  the  Clachnaharry  or  eastern  division  of  tlie 
eanal,  we  have  endeavoured  to  give  some  account  of 
the  principal  works  as  tliey  occur.  To  go, again  in- 
to detail,  would  only  be  to  repeat,  in  some  measure* 
what  is  already  sufficiently  noticed  £6r  the  general 
reader.  Those  who  wish  to  be  more  critically  in- 
formed, would  do  weD  to  look  into  the  Parliamentary 
Reports ;  and  we  think  a  visit  to  this  great  nationu 
work,  mite  as  necessary  to  the  travdler,  as  the  Lan- 

fuedock  Canal  is  considered  by  many  who  visit 
ranee ;  while  the  mountainous  tract  through  which 
this  navigation  passes,  is  likely  to  be  far  etiore  in* 
tevesting  to  the  Mineralogist,  and  to  those  who  seek 
af^er  and  admire  the  bold  scenery  of  a  country,  al- 
most con^pletely  in  a  state  of  nature. 

Tbe  fiat  great  work  ujpon  the  western  district  isLocfaaad 
tbe  raising  the  sur&ce  of  Loch  Lochy  about  twelve  ^^''  ^ 
feet  peipendicular ;  which  is  effected  by  shutting  up        ^* 
the  pr'Osent  course,  and  excavating  a  new  channel  for 
the  river  Lochy,  the  ooly  stream  that  flows  from  the 
loch,  raising  the  level  of  its  new  aiveus  or  bed,  and 
thctf^y  rendering  the  works  of  tbe  summit  Ijevel 
more  easy  than  by  works  of  excavation.    By  this 
laeaMy  .the. now  coarse  of  the  river  Locbyi  about 

4J> 


578 


C  ALfi^DONIAN   CANAL. 


Caledonian  hdf  a  mile  in  length,  cut  through  a  piece  6f  flat 
,^^J|*I^  ground,  called  Mucomer,  forms  its  confluence  with 
^^^^^^  the  riTer  Spean,  nearly  half  a  mile  furflier  up  that 
river.  The  joint  waters  of  the  Lochy  and  the  Spean 
soon  afterwards  skirt  the  eastern  bank  of  the  canal, 
where  it  becomes  necessary  to  make  a  strong  defence 
against  their  joint  effects,  by  arming  and  fortifying 
it  with  ruble  stone. 

From  Loch  Lochy  to  Loch  Eil,  the  distance  is  about 
.  eight*miles,  on  which  the  canal  works  may  now  be 
considered  as  very  nearly  finished,  having  kept  pace 
with  those  of  the  eastern  district ;  so  that  there  is 
little  doubt  ^hat  this  end  will  also  be  opened  for  the 
purppses  of  the  work  in  the  course  of  the  year  1817* 
The  works  of  this  compartment,  both  ip  regard  to 
masonry,  excavation,  and  embankment,  have  been 
more  expensive  than  those  of  the  eastern  division ; 
in  particultu:,  the  'deep  cutting  at  Moy,  Strone,  and 
Muirsh^^lichy  and  excavating  the  sites  of  the  locks 
and  basin  for  shipping  at  Corpach  in  rock.    But,  per* 
haps,  if  aH  the  expence  of  the  foundations  and  earth 
,work  on  the  Beauly  Firth  are  taken  into  account, 
,  they  may  be  found  to  have  been  as  expensive,  if 
.  not  more  so,  than  the  blasting  of  rocks  on  the  Cor- 
pfch  jdistrict. 
Aqnedacts.     ^  The  aqueducts  and  masonry  in  general  of  this  dis- 
.  trict  are  executed  in  rdble  work,  excepting  the  prin- 
,.  cipal  stones  of  the  lock- work,  whidh  are  of  sandstone 
from  the  Clyde*    In  the  regulating  lock  of  Loch 
I<Qcfay,  the  hollow  quoins,  from  the  difficulties  at- 
^nding  the  land-carriage,  are  actually  constructed 
..  of  cast-iron«  being  a  new  application  of  that  British 
^    manufacture  in  massive  builaing.    Over  the  Muco* 
mer  c^nnel  of  the  river  Lochy,  a  very  handsome 
8tpne«bridge  of  two.  arches  of  fifty  feet  eaeh  has 
^been  erected,    from  the  irregularity  of  the  ground 
/  on  this  part  of  the  tr^ck  of  the  canal,  which  is  much 
cut  up  with  mountain  brooks,  a  number  of  aqueducts 
have  been  found  necessary ;  one,  in  particular,  over 
the  Loy,  consists  of  a  centre  arch  of  20  feet  span, 
and  two  side  arches  of  10  feet  each^  and,  owing  to 
the  width  of  embankment  here*  the  arch  is  no  less 
than  250  feet  in  length.    But  in  this  and  other  cases 
the  side  arches  answer  the  purpose  of  passages  un- 
4cr'the  canal,  and  thus  save  tlie  expence  of  bridges. 
Another  very  difficult  and  troublesome  part  of  the 
navigation,  occurs  at  East  Moy,  where  like  tliat  of 
Poughfour  Bum,  on  the  eastern  division,  the  water 
is  allowed  to  flow  into  the  canal,  but  the  gravel  and 
ftones  are  intercepted,  by  a  kind  of  cess-pool,  form- 
ed ip  the  adjoim'ng  valley. 
Great  Chaio     In  our  progress  towards  the  western  sea-lock  of 
of  lAckfl.     Loch  ED,  after  passing  the  aqueduct  of  the  Lower 
Banavieburn,  we  reach  the  famous  chain  or  suite  con- 
sisting of  Eight  Locks,  not  unaptly  termed  **  Nep- 
tune's Staircase"  by  the  artificers'  and  workmen. 
This  majestic  chain  of  locks  was  finished^  excepting 
.  the  gates,  in  1811.    The  probable  cost  of  these  locks 
may  be  stated  at  about  L.  50,000.    They  occupy  a 
range  of  500  yards,  and  rise  altogether  about  60  feet 
peipendicular.    The  common  void  or  cavity  of  the 
iQck-chainbers  is  40  feet  in  width,  and  the  depth 
SO  feet ;  the  bottom,  forming  an  inverted  arch,  gives 
the  whole  a  very  grand  appearance,  presenting  the 
greatest  mass  of  naasonry  any  where  to  be  found  as 
.  iipplicable  to  the  purposes  of  a  canal.    After  pass- 


ing this  mterestmg  part  of  the  work,  the  canal  geteWeA«B» 
easily  along  Corpach  Moss  (to  the  House  of  Cor-  Cmii 
pach,  the  former  seat  of  the  Camerons  of  Loch.^*^/*^ 
eil).       Here  a  double  lock  b  situate,  connected 
with  a  basin  for  shipping,  measuring  250  yards  in 
length  by  100  yards  in  breadth,  which  joins  the  aea* 
lock,  and  so  communicates  with  the  Western  Ocean 
by  two  mounds  projecting  about  350  yards  into 
Loch  .Eil,  and  completing  the  inland  navigation  of  the 
Caledonian  Canal  from  sea  to  sea. 

As  before  noticed,  the  operations  of  the  canal  ProUik 
have  been  hitherto  chiefly  confined  to  the  ea8t-r«ia» 
em  and  western  divisions,  so  as  to  render  these  ^*'''* 
subservient  to  the  operations  of  the  jniddle  or 
central  division.  The  artificers  have  now  been 
employed  to  a  greater  or  less  extent  upon  the  mid- 
dle part  for  two  seasons,  and  the  probability  is,  that 
the  canal  may  be  opened  from  sea  to  sea  in  about. 
three  years,  or  in  1820.  But,  in  works  of  this  kind, 
it  is  almost  impossible  to  foresee  every  contingen- 
cy, and  much  depends  upon  the  annual  extent  of 
funds  to  be  laid  out,  and  the  effect  which  may 
thereby  be  given  to  the  works.  Time  must  also 
be  allowed  for  proving  the  banks,  and  puddle-walls, 
which,  in  all  similar  works,  are  found  to  leak  in  the 
first  instance,  and  require  the  banks  to  be  partially 
opened. 

The  eiqpence  of  this  great  work,  up  to  the  month  PiM 
of  April  1816,  by  the  Parliamentary  Reports,  ap-^^^n 
pears  to  amount  to  about  L.  600,000 ;  and,  in  aQ 
probability,  before  it  is  opened  from  sea  to  sea,  it 
will  require  the  expenditure  of  L.  200,000  more,  or       | 
L.  800,000  in  whole ;  mdependently  of  die  expence 
of  the  various  improvements  to  be  made  for  the  na- 
vigation, which  experience  alone  can  point  out  and 
determine,  afVer  the  canal  is  opened. 

To  render  the  access  from  seatoard  to  the  canal  Acw* 
more  safe,  and  give  every  facility  to  the  navigatiai,  ** 
there  will  require  to  be  beacons  fixed,  and  buoys  moor- 
ed in  various  parts,^and  even  a  light-house  erected  at 
Tarbetness,  in  the  Murray  Firth,  and  another,  as  a 
direction  for  the  Sound,  between  the  Islands  of  Mull 
and  Kerranu  Nor  will  the  full  advantages  of  this 
navigation  be  felt,  until  toest  Loch  Eil  is  connected 
with  Loch  Shiel,  and  a  passage  found  to  the  Western 
Ocean,  in  the  direction  of  the  districts  of  Ardnamu* 
rachan  and  Moidart. 

The  question  of  the  ultimate  advantage  of  thisIti^S;} 
work,  has  been,  matter  of  much  discussion.  But, 
we  believe,  this  may,  at  Once,  be  restricted  to 
the  consideration  of  the  propriety  of  the  excess  of 
dimensions  above  the  deptii  of  fifteen  or  sixteen  feet, 
so  as  to  admit  almost  the  largest  dass  of  merchant 
ships,  using  the  Baltic  and  North  Sea  trade.  Now,  we 
think  it  was  proper  that  it  should  be  constructed  up- 
on a  scale  cauculated  to  meet  the  increasing  dimen- 
sions of  merchant  vessels.  For  when  the  Forth  and 
Clyde  Canal  was  determined,  in  the  year  1 768,  to 
be  of  the  depth  of  eight  feet,  and  the  locks  in  pro- 
portion to  measure  seventy.four  feet '  in  length, 
and  nineteen  feet  in  breadth,  it  was  termed  the 
'*  Great  Canal,"  and  it  is  worthy  of  remark  that 
its  uncommon  size,  for  that  day,  was  considered  ub* 
necessary  and  useless  for  the  trade  of  the  country' 
The  reverse  of  all  this,  howeveri  has  beenfiNiod  hy 
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e«i<MiiaB  experience;  and  if  its  dimensions  cduld  now  be  en* 
^^^  larged  and  its  depth  increased  to  the  rise  of  the  tides 
of  the  Firth  of  Forth,  or  to  the  depth  of  sixteen 
feet,  the  benefit  of  that  navigation  to  the  country 
wouJd  be  incalccdabiy  gpreater.  The  Commissioners 
for  the  Caledonian  Canal  certainly  acted  wisely, 
in  keeping  its  dimensions  large ;  as  this  will  be  of 
great  semce  in  navigating  vessels  even  of  a  middling 
size  ;  the  force  applicable  to  the  trackage  of  ships 
being  found  to  be  in  proportion  to  die  quantity  of 
the  fluid  compared  to  the  bulk  of  the  vessel.  Al- 
though the  inducement  for  fHsates  and  the  smaller 
classes  of  his  Majesty's  ships  or  war  passing  through 
this  navigation,  does  not  appear  very  obvious,  yet 
cases  may  occur  when  this  may  be  found  advisable ; 
and  as  there  is  an  abundant  supply  of  water  from  the 
lochs  upon  this  line  of  canal  for  the  wants  of  4iny  sup- 
posable  lockage,  it  was  certainly  proper,  in  a  national 
work,  that  such  an  event  should  be  provided  for. 

The  writer  of  this  article  has  made  frequent  voy- 
ages from  the  Firth  of  Forth  to  the  Firth  of  Clyde 
by  the  Orkneys,  and  is  well  acquainted  with  all  the 
tracks  of  that  navigation ;  and  can  easily  imagine  its 
dangers,  in  long  winter  nights,  even  with  all  the  ad- 
vantages of  light-houses  and  accurate  surveys  of  the 
coast.    He  has  also  repeatedly  visited  the  works  of 
the  Caledonian  Canal.    With  regard  to  the  quality 
of  the  workmanship,  he  shall  only  mention,  as  a 
pretty  conclusive  circumstance  wlm  regard  to  the 
masonry,  that,  fhmi  end  to  end  of  this  great  work, 
he  has  not  seen  a  single  set  or  shake  in  the  whole  of 
the  locks  and  walls.    Upon  the  subject  of  the  navi- 
gation of  a  ship  in  the  lochs  or  lakes,  he  cannot 
speak  professionally ;  but,  upon  one  of  these  visits, 
he  went  over  the  whole  line  m  company  with  a  cap- 
tain of  the  Royal  Navy ;  and  although  this  officer 
did  not  much  relish  the  idea  of  his  ship  putting  about 
or  tacking  with  eddy  xvinds  in  these  narrovost  nor  of 
being  dragged  along  by  the  power  of  horses  or  of 
steam,  yet  he  had  no  doubt  as  to  the  fitness  of  the  na- 
vigation for  smaller  vessels.     Indeed,  since  the  dis- 
covery of  the  application  of  the  Dakmnton  steam 
draggery  the  practicability  of  this  navigation,  from 
Fort  George  on  the  east  coast,  to  the  Ferry  of  Cur* 
ran,  at  the  junction  of  Loch  Eil  and  Lodi  Linnhe 
on  the  west  coast,  is  reduced  to  a  certainty,  for  all 
vessels  which  can  pass  the  canal  locks.    And  thus, 
we  have  the  firmest  conviction,  that  the  Caledonian 
Canal  will.  In  the  end,  be  universally  viewed,  as  a 
truly  great  and  noble  undertaking,  issuing  in  the 
most  solid  benefits  to  the  country.  (h.h.) 

CALENDER,  a  mechanical  engine  employed  by 
cloth-lappers,  for  dressing  and  finishing  cloths  and 
8tuf&  of  various  descriptions  and  fabrics,  before  ex- 
posure to  sale,  or  delivery  to  purchasers.  It  is  also 
used  by  calico-printers,  in  order  to  extend  and  smooth 
the  surface  of  their  cloths,  afler  they  have  been 
bleached,  and  before  they  are  subjected  to  the  ope- 
rations of  the  printing  table  or  copperplate  press. 

In  all  cases  two,  and  in  many  three,  requisites 
must  be  attained,  in  order  to  give  to  cloth  that  ap- 
pearance which  it  is  deemed  necessary  that  it  should 
possess,  to  attract  the  eye  and  gratify  the  fancy  of 
the  purchaser  and  consumer, 

Tkejirst  of  these  requbites  consists  in  as  perfect 
extension  and  8m<K>thness  of  surface  as  can  be  at- 
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tained ;  so  that  no  wrmkle  or  doubled  folding  may  Calesder. 

remain  in  it,  excepting  such  as  shall  afterwards  be  '^ 

intentionally  made,  in  order  to  the  reducing  of  it  to 
the  proper  form  and  shape. 

The  second  requisite  acquired  by  the  calendering 
of  cloth,  is  the  compression  of  the  yam  or  threads 
of  which  the  texture  is  composed,  which  in  some  de- 
gree divests  them  of  their  cylindrical  shape,  and  re- 
duces them  to  a  degree  of  flatness,  which,  by  bring- 
ing them  more  closely  into  contact  with  each  other, 
gives  to  the  fabric  a  greater  appearance  of  closeness 
and  strength,  than  it  would  otherwise  possess.  The 
operation  of  the  calender  also  improves  the«  su« 
perfidal  appearance,  by  flattening  down  all  knots, 
lumps,  and  other  imperfections,  from  which  no  mate- 
rial, from  which  cloth  is  fabricated,  can  ever  be 
entirely  freed  during  the  previous  processes  of  spin- 
ning and  weaving. 

And  thirdly^  in  man^  fabrics  it  is  desirable^  and 
esteemed  a  great  addition  to  the  eftct  and  beauty 
of  the  superficial  appearance,  that  doth  should  re- 
ceive, by  means  of  friction  and  an  application  of 
bleached  wax,  an  additional  lustre  or  polish,  which  is 
gencnrally^  distinguished  by  the  appellation  of  glazing, 
and  is  chiefly  required  in  those  stufb  which  are  em- 
ployed in  the  ornamental  descriptions  of  female  attire. 

Such,  in  a  strictly  limited  sense,  are  the  sole  and  ex- 
clusive effects  resulting  from  the  mechanical  operatioa 
of  the  calender ;  but,  as  other  operations  besides 
smoothing  or  glazing  are  necessaiy  for  the  proper 
preparation  of  cloths  for  the  market,  these  aUo  are 
carried  on  by  the  same  persons  and  in  the  same  pre- 
mises. Hence  by  a  natural,  although  not  strictly 
correct,  extension  of  its  acceptation,  the  term  ca- 
lender, which  really  means  only  the  chief  mecha- 
nical engine  emplojred,  gives  the  general  name  to  the 
whole  establishment  where  all  the  varied  operations 
of  cloth-lapping  are  carried  on ;  and  it  is  as  usual  to 
say  that  goods  are  packed^  as  that  goods  are  dress^ 
ed^  at  a  oilender.  In  the  illustration,  therefoie,  of 
those  operations,  which  the  limits  of  this  article  will 
admit,  the  first  object  will  be  to  convey  a  distinct 
idea  of  the  principles,  construction,  ana  operation 
of  the  principal  machinery  employed ;  and  then  to 
add  such  general  and  miscellaneous  observations  as 
may  serv6  to  elucidate  how  the  business  of  cloth- 
lapping  is  carried  on  in  its  present  extended  form. 

For  the  purpose  of  smoothing  both  surfaces  of  a^ 
piece  of  cloth,  it  is  necessary  that  they  should  be 
exposed  to  universal  contact  and  pressure  in  every 
point,  with  some  body  of  sufficient  densiUr  to  acquire 
the  requisite  degree  of  superficial  poush»  Such 
equality  of  surface,  however,  as  will  produce  this 
eftect,  is  not  very  easily  attainable  in.  large  plane 
surfaces.  Hence  the  contact  of  cylinders,  ia  this 
operation,  has  been  found  to  be  in  all  respects  in- 
finitely preferable  to  that  of  planes,  both  in  the 
speed  and  the  e&ct  of  the  operation.  The  common 
domestic  smoothing  iron  is.  the  most  simple  of  all 
calendering  utensik;  but,  even  in  Uie  application 
of  its  small  and  limited  surface,,  it  would  be  difficult 
to  procure  any  table  or  board  sufficiently  level*  to 
bring  the  v^ole  cloth  into  equal  contact  with>  the 
iron,  without  the  intervention  of  a  few  folds  of 
blanket,  or  some  oUier  thick  and  sofl  woollen  <^th. 

The  old|  and  now  almost  entirely  jupeneded,.dia- 
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dknAv.  cbintkiemdd  a  nmnf^^^nm  tha  moat  wonle aod 

nuie  appTOTimilid  tovtria  cjrUsdruBal  calsntef- 

.  ing,  .aii4  Um,  0«fapixluliai»  of  circuiav  A^  plaiM  «!»• 

faces.     Its  operation  is. that  iM  a  cylinder  applied 

to  a  phae>  upaii  whkb:  il  ia  raUed  backwam  and 

forward,  iiDtil  some  dcgtee  of  smoothncsff  is  pro- 

dhieed  by  Ihia  femproeatio^  raotioo*    It  is,  tliera- 

•  fere»  very  aaalagous  ia  ptiaciple  to  the  oomnoa  gav- 

denor's  roUery  with  vhich  land  ia  icsaiaothed  msr 

.  haviag  bees  dug  up.  for  sowing  or  other  agdcultural 

purposes. 

The  smeelhiag,  caltonder  eomplelts  the  sybstittt- 
tton  of  cylindrical  for  plane  sar&ces,  all  the  parts 
.  which  operate  upon  the  doth  being  of  that  num. 
Thia  ingenioua  engine,  which  waa  introduced  into 
Britatn  from  Flanders  and  Holland,  during  the  per- 
■ectttioa  of  the  H«gonatS|  has,  liaee  its  intreduetion 
and  adoption  here,  undergone  no  very  material  er 
i  important  alteration  or  improvement  in  paint  of  theo- 
vc^cal  priacipla;  aas^  ontifcthe  extension,  of  the  oat- 
ton  maoiifaetitre  had  iat»d«f^  agensial  spirit  of 
mechaaical  impcoaemeat,  had  it  racesrtd  any  great 
amelioration  in.  peaeticak  eaeaulaon.    Two  very  im- 
,portaiit  improveuM^nts  hare,  however,  since  that  pe- 
nad^  been  introduced  and  adnpled*     The  first  of 
.these,  which  originated  ia  Lancashircb  is  now-  ahnoit 
imivOTsalljp  empleyadi    The  second,  which  was.in- 
:vented  at  Glosgear,  is  stttt  Umited  to  the  OfigMal 
proptietara  or  ttair  assignee^  by  the  Of^vatioa  o(  a 
.pateat,  the  period  of  which,  heareaer^  has  near  neerlgr 
determiaed. 

The  scope  of  the  fonscpr  of  these  improTcments 
eonsisCa  ia  the  safasUluliea  of  pastehoaed,  m  die^ 
place  of  wood,  ia  constmodng  three  out  ef  the  five 
cylinders  of  vluch  the  enghie  ia  compeaed.  Theae 
cylindars,  when  previously  compeaed  of  wood,  were 
found  to  b^  liaUe  to  twa  serieua  and  important  ob- 
jectioas.  Calenders  empkiyed  in  genexal  business 
are  necessarily  subjected  to  frequent  akereations  and 
vicissitudea  elf  heat  and  cold.  These  are  entirely 
unavoidable,  because,  in  smoothing  er  dressing  cloths 
.of  the  denser  fiibcics,  the  effect,  a&  in  the  common 
t  operation  of  ironing  linens,  is  found  to  be  greatly 
heightened  by  the  application  of  as  great  a  degree 
of  heat  as  cssi  safely  he  communicated  without  dan- 
ger to  the  fahnos  which  aae  to  he  smoothed. 

The  expansion  of  every  thread  which  composes  a 
given  extent  ef  doth,  although  individually  indistin- 
guishable-, even  with  microeoopie  aid,  prcMiuoea  very 
considerable  general  efiect,  when  exerted  upon  eight 
^or  ten  thousand  of  these  minute  cylindrical  sub- 
stances, all^  combined  together,  in  the  jmace  of  one 
sm^  square  jmrd.  In  this  expanded  state,  the 
pressure  of  the  calender  divests  them  more  ea3ily  of 
their  cylindrical  form,  and  Battens  them  down  uadl 
they  come  more  closely  into  contact  than  before. 
This  efifect,  which  is  in  exact  unison  with  the  gene- 
ral theories  of  expansion  and  contractiea,  will  at 
once  produce  an  apparent  increase  of  dosenesa  and 
density  to  the  texture,  as  well  as  of  glosa  to  the  suf - 
iaces ;  although  the  former  is  in  feet  deceptive,  as 
DO  real  acquisition  of  strength  to  the  hbnc  can  thus 
he  obtained.  The  appaveot  density  of  fabric,  as  well 
as  a  higheB  accession  of  gloss,  are  alaa  frequently 
Qbtamed  by  impregnatuig  and  atiffmsag  the  doth, 
afiier  it  has  been  bleached^  adth  amucihge  of  starch; 


apd  this  is  too  fiwquantl^  JCMpriedi  to  a  vc^y  u&Ur  c^g^^ 
height  for  the  purposea  of  decqpiti<HV  which  ia  sot  Vy^l 
very  easily  detected,  .until  the  qloth  he^  sgi^in  c^. 
posed  to  moisture,  when  the  delusiae  apfesisnce  Is, 
stantly  vanishes.  Hence,  in  all  dense  fabriq,  tbe 
cnieoder  ia  generally  used  ii^  a  heat^  state,  vbikt 
in  Aifmsji'  fabinct,  in  which  tranq^eaqy  of  appear- 
ance  ia  naove  4h^  requisite  than  strength,  tbe  m- 
ratioa  ia  cendected  with  the  ^^aleodcr  perfectly 
eoMt 

The  eBect  of  thete  freqjueat  a^ad  sujdd^  transi- 
tions upea  wooden  orders  was  neoessari^icQdu^. 
tive  both  oifi$iw€  and  wtrpimg  or  tmUHng ;  wad  j^ 
care  in  diyin^  or  aeasoiMag  the  wood  hidSm  tun- 
iog  could  entirely  remove  Jihese  defects  Ths  sul). 
stitution  of  paateboard>  however,  afibrded  a  raiiicfl 
cuie  for^Miah,  as  nell  as  a  collateral  advaatags  arii- 
ia^  frein  its  being  susc^ihle  of  a  mi^  higher  d^ 
gree  of  superficial  polish,  which  is  always  tc«is{em4 
to  the  ch^. 

The  paper  or  -pasMboard  ^lind^r,  beiicks  total 
eaemptiou  from  all  defects  incideatal  to  ligneota 
stthstanees,  &om  the  immease  4en^y  of  which  it  is 
auseeptihie,  by  ^sompreesiDn,  jpresents  a  superficia 
capable  of  receiving  and  retaining  an  afanost  uop^- 
raUeled  smoothoesa  and  poUsb. 

Ia  ovder  to  ceastruet  cylinders  of  this  daKriptiooy 
an  as^iaeC  malleable  wos^  and  tw<^«iicdar  plaMof 
caBt^irom  ar%  i^  the  fijEst  plA(MH  provide  la  thase 
pleles,  which  qinst  be  at  least  frow  one  to  twaisd- 
^  thiohi  there  ari^  six  equidistant  perforatiODs  oear 
lo  the  circuiefereace,  each  capable  of  adnttng  9 
fod  of  laalleahle  iron  at  least  thf^fMh^rtfbB  of  » 
inch  in  diawet^.  The  fiUire  spapQ  bitarsen  the 
two  iroa^platea  is  then  to  be  §fk4  wlQi  ox^ 
pie<)es  of  the  strppg^t  past^hoardji  e^ceediog,  by 
about  one  inch  to  diameter,  the  iron<-pl^^  sod 
haviag  each  a  correspondent  peHbraMen,  through 
which  the  six  iron  rods  may  pass  parallel  to  thf 
axia«  A  GyUader  is  thus  fiwrned,  the  substaoce  oif 
which  is  of  pasteboard  locked  t<]^ther  by  plates  of 
iron  at  the  extremities,  and  susceptible,  hy  mcsos  of 
screws  on  the  extren^ities  of  the  six  connei^tiog  rods, 
ef  imwenfie  ceii]|vession.««-^AIler  uadergoipg  this 
prepaiat»oa^  the  cylinder  is  exoosad  to  sttoag  bedfc 
la  a  qoatoed  apartment ;  and,  as  tbe  p«i6tdK)ard 
daily  coatracts,  die  sei^ewa  are  every  day  tigbteoed 
for  the  space  of  some  we^hs.  The  density  of  the 
C3tUnder  ia  thua  increased,  wiulst  it  ia  coatrscted  ib 
leagth  upon  the  axiSt  for  which  contpractioo  adequate 
aliowaace  must  be  msde  vi  its  original  mefiRure,  ao4 
the  operation  is  continued  until  it  has  gradusUy  ac- 
quired the  requisite  copiprassion.  {t  is  then  re-exr 
posed  to  the  ordinary  tep^rature  of  tjh^  atmo- 
spheie,  and  by  its  re-«i(pansioa  presents  a  bodj  d- 
mest  iaceooeivably  compact*  ^  specific;  gravitj  is 
this  state  being  greal^r  thee  even  chat  of  stiver^ 
The  oaly  operation  pow  required  is  that  of  toroiiy 
iu  superficies  vmtil  correctly  c;^l jiidacal ;  4a4  thi^  i^ 
a  work  of  iesmenae  labour  and  pa^iaac^* 

The  sotaiofy  motloa  'm  turning  dp«t  ao^  ^3900^ 
40  er  50  reaolutioaa per  awute;  ai»d  ^  tuiasr  i«r 
quinea  two  or  tfafee  aisiMDis  coqaMWlly  eii#f^ 
in  'sharpening  his  tods.   Whea  W^V^  tmMi  ^ 

amooi^ed,  a  paaieboagd  inyMiWt  hoaev^iv  ^f^ 
•aempeaiatei^  iQr  its  etwigllrteglfiPbMlBiAuK' 
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bSi^y  for  the  grett  labanff  ttd  eiipence 
conaUruction  has  crcaledL 

A  second  pitclkal  inpraremeBl  in  tnhnAero  ef 
the  GomoioQ  descriptioB  consitls  in  the  •uhttitmioii 
9f  caKt  iron  for  .wood»  in  the  constnictioa  oi^  the 
comecting  frames^  Thift  improffemeut  is  now:  c*m- 
moQ  to  akniost  ever3r  description  of  maohinery }  aod 
when  ^piied  tA  the  cataider^  it  is  of  ivore  than 
itfiisl  advan^age^  hecause*  indapendentl]^  of  the  a^ 
session  of  strength  and  dianinntioD  of  spaoe  ocoo- 
piedi  the  total  exemptioa  of  iron  from  warping  »  of 
peculiar  advantage  in  an  engine  sn  rapidly  exposed 
to  alteration  of  tempemture  as  the  calender  nuist  be. 
The  entire  ezeaptlon  of  iron  framiog  from  conibii»- 
tion  fpnoa  also  another  advantage  oSf  some  import- 
woe  in  an  engine  fireqnently  heated  bv  the  applica- 
tion of  red'^hot  c^linden  of  iron.  With  this  cursory 
QiiUjno  of  gesicral  improvement,  the  next  oMect  of 
th^  present  ariide  is  to  afturd  a  description  oi  oalen- 
4ers  in  their  presaat  state  of  in^ovement,  referring 
for  iUnstratfon  tn  the  fignres  which  are  delineated  in 
the  Plate. 

A  representation  of  a  common  smoothing  caien- 
der^  combining  in  its  construction  all  the  improve- 
ments which  have  been  detailed^  will  be  found  re- 
fvesented  by  fig.  1.  Plate  XLV. 

The  firaaung  of  this  calender,  ar  well  as  of  the 
l^ing  calender  (fig.  d.),  and  which  will  afterwards 
be  noticed,  is  represented  as  composed  partly  qf 
iron  and  partly  of  wopd ;  Uio  upright  posts  wnieh 
form  the  lateral  connections,  and  which  contain  the 
kimckei  or  sockets  in  which  the  axes  or  jourmah  of 
the  cylinders  ravoive  being  of  the  former  suhstancav 
whilst  the  hotizontai  parts  at  top  and  bottom  are  r^ 
presented  as  of  the  latter.  The  hitter,  boweveVj 
nayako  he  very  advantageonsly  cast  in  iron. 

The  constitoent  parts  of  this  calender  are  as  Ibl- 
4ow :  MA  is  the  chief  or  main  cylinder,  which  is  re- 
nresented  as  24  inches  in  diameter,  and  five  feet  in 
length,  betwixt  the  connecting  and  compressing 
plates  at  the  extremities.  It  must,  however,  be 
premised,  in  ordo:  to  avoid  misconception,  that  dif- 
&rent  Engineers  adopt  difierent  dimensions  for  their 
cylinders ;  and  that  those  adopted  and  specified  in 
the  representations  given,  are  merely  selected  as 
specimens  of  such  diameters  as  are  in  general  use, 
and  found  to  answer  their  end  sufficiently ;  but  they 
may  unquestionably  be  either  extended  or  contract- 
ed, according  to  particular  circumstances,  without 
any  perceptible  alteration  of  effect,  provided  care  be 
taken  that  the  ratio  of  velocity  be  alwajrs  correspon- 
dent with  that  of  dimension. 

BB  are  two  cylinders  of  cast  irqn  externally  tunn- 
ed until  perfectly  smooth.    Their  diameter  is  fixed 
at  six  inches  eadi,  allowing  the  substance  of  iron  tp 
be  one  and  a  half  inches,  and  leaving  a  central  cavi- 
ty or  perforation  of  three  inches  diameter,  for  the 
reception  of  red-hot  cylinders  of  cast  iron,  when  the 
calender  is  required  to  operate  at  a  heated  tempera- 
ture.   Both  extremities  are  perfectly  open,  in  order 
that  the  heated  cylinders,  which,  for  the  sake  of  con- 
venient exposure  in  the  fomaee,  should  not  exceed 
13  or  16  inches  in  length,  may  be  easUy  introduced 
at  one  end,  and,  afler  cooling,  may  be  expelled  at 
tiie  otlier  by  fresh  cylinders  firom  the  furnace.  Their 
dianielev  should  so. fiu:  correspond  wkb  that^of  the 


envity  Inta  whibh  thecf  are  to  be  intredooedv  that,  in 
tiieh*  utmost  slate  of  expansion  from  the  heat,  they 
may  sHde  f|[«ely  along,  with  as  Httle  vacant  space  as 
can  safely  be  attinved,  but  without  exposing  them  to 
the  danger  of  ocoasional  ohstmction  from  excess  of 
diameter. 

The  cylinders  CC,  like  ^hemain  cylinder  A,  ought 
to  be  constructed  of  compressed  pasteboard,  and 
their  diameter  is  assumed  to  be  12  inches.  These 
five  cylinders,  with  the  wheels  which  put  them  in 
motion,  constitute  the  whole  dynamical  or  moving 
apparatus  of  the  calender ;  and^  at  the  diaweteas 
which  have  been  assigned  to  them,  wiU  occupy, 
when  in  contact  fit  for  working,  a  space  of  five  feet 
perpendicular  in  whole.  To  th^  nuisS  be  added  the 
thickness  of  the  top  and  bottom  paru,  and  an  allows 
ance  of  two  or  three  inches  vacancy  to  clear  these 
from  the  upper  and  lower  cylinders.  A  space  in 
whole  of  abpnt  two  feet  will  be  sufficient  for  these 
purposes,  and  the  ^otal  altitude  of  the  calender  from 
the  floor  to  the  vertex  will  be  about  seven  fhet. 

The  cylindeiB  revolve  in  bauohes  09  sockets^  genc^ 
rally  of  smooth  hard  brass  or  bell-metal ;  ai^  all 
these,  excepting  those  ai  the  main  cylinder,  are  so 
connected  with  the  lateral  framing  by  which  tiiey 
are  supported,  as  to  reader  them  capable  of  being 
shifted  upwards  or  downwards  occasional>y.  This 
admits  of  altering  the  degree  of  pressure  ghren  by 
the  cylinders,  so  as  to  suit  thegveat  variety  of  fhhrics 
which  are  neoessarilv  subjected  to  the  opevatien  ef 
the  same  calender,  if  employed  in  general  busioesB. 
The  ^ii#tMi  of  pressure  Mcerted  upon  the  doth  1b 
sometimes  regulated  by  projecting  levers,  operating 
as  steelyards.  The  short  end  of  these  being  comect- 
ed  with  the  centres  of  the  cylinders,  the  pressure  is 
proportional  to  the  weight  i^pplied  to  the  longer  ex« 
tvemity,  and  its  distance  from  the  foleruHi. 

This  is  perhaps  the  best  and  sorest  mode  of  teof- 
pering  and  adjusting  the  quantum  of  pressure.  The 
steelyards,  however,  require  more  space  than  the 
proprietors  are  generally  wiUing  to  allot  for  their 
calenders ;  and,  conseijoently,  the  pressure  is  most 
commonly  regulated  by  screws.  Thb,  however, 
subjects  everything  to  the  discretion  of  the  operate*, 
and  an  unskilful  person  often  injures  the  maehinery, 
and  even  stops  its  motion  by  overscrewing  the  ca- 
lender. At  other  times,  he  is  apt  to  set  it  so  open^ 
as  to  permit  the  cloth  to  pass  through  it  without  re- 
ceiving nearly  the  effect  which  will  be  derived  when 
the  calender  is  skilflilly  adjusted. 

In  order  that  the  operating  eflect  of  the  calender 

may  be  merely  by  pressure,  it  will  be  obvious  thsft 

the  relative  velocity  of  rotation,  communicated  tb 

each  cylinder  respectively,  should  be  reciprocally  as 

its  diameter ;  for  thus  each  will  expose  equal  super* 

fices  in  equal  times.    And  to  eflbct  this,  it  will  be 

equidly  cbvious,  that  the  diameter  of  the  wheelB 

(reckoned  to  Khe  pitch  lines  or  working  parts  of  the 

tdSeth)  should  be  commensurate  with  Uiose  of  the 

cylinders,  upon  whose  axea  they  are  respectivehr 

placed.    These  diameters  being  respectively  6,  19» 

and  24  inches,  and  that  of  the  wheels  the  same,  the 

perimeters  of  this  latter  (avoiding  minute  ihietiens) 

will  be  neariy  18.8,  87*6,  and  75.2  inches;  and  to 

deduce  fVom  these  the  requisite  nnmber  of  teeth,  it 

19  oidy  necessary  to  ascertain  what  strength  it  wfll 
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Odcnte.  be  n^celtary  to  alloir  for  each.  An  epicydoidal 
■"^^"^  tooth,  meatarmg  .75  inch  thick  at  the  pitch  linct 
win  be  abundanuy  strong  to  undergo  any  oppositioD 
which  it  may  encounter  m  a  well  constructed  calen- 
der;  and  should  this  be  adopted*  the  numbers  of  tbe 
wheels  will^be 

Main  cylinders  A,  24  diameter,  48  teeth  nearly* 
Iron  cylinders  BB,  6  12 

Extreme  cylinders  CC,  12  24 

liable  to  such  modification  as  the  engineer  may  deem 
it  proper  to  adopt,  under  the  special  circumstances 
of  each  case. 

When  these  connections  betwixt  the  cylinders  are 
formed,  and  a  sufficient  moving  power  is  applied  to 
the  main  cylinder  A,  the  whole  will  revolve  with  ve- 
locities proportional  to  their  diameters ;  and  as  equal 
surfaces  wifi  he  exposed  by  all  in  equal  times,  pres- 
sure, alone  will  be  applied  at  the  lines  of  junction,  and 
the  calender,  will  smooth,  by  compreition  exclusively ^ 
whatever  pieces  of  doth  may  be  exposed  to  its  ope- 
r$tion.  This  pressure,  it  is  also  apparent,  will  take 
place  at  the  four  lines  of  contact  between  the  cylin- 
ders, and^  of  course,  will  be  four  times  applied  du- 
ring the  transit  of  the  cloth.  Those  who  attend  the 
calendi^  myst  be  careful  that  the  pieces  are  fairly 
extended  before  insertion,  to  prevent  cresting  ;  and 
thajt  they  are  regularly  although  loosely  collected 
into  regular  folds  after  being  calendered ;  and  in  this 
state  delivered  to  those  whose  business  it  is  to  refold 
and  press  them  into  the  proper  folds,  which  they  are 
permanently  to  retain,  until  they  shall  come  into  the 
possession  of  the  ponsumer. 

The  above  description  of  the  common  calender 
supersedes,  in  a  great  measure,  what  it  might  other- 
vise  be  necessary  to  detail  respecting  that  employed 
for  glazing.  Both  engines  are,  in  &ct,  nearly  the 
same  ;  and  the  same  calender  may,  by  a  few  minutes 
labour,  be  altered  so  as  to  answer  either  purpose. 

Previously  to  the  introduction .  of  this  improve- 
ment, the  operation  of  glazing,  although  performed 
sufficiently  well,  was  somewhat  tedious,  being  effect- 
ed almost  exclusively  by  the  mere  application  of 
manual  labour.  It  was  performed  upon  a  table,  the 
cover  of  which  was  oblique  to  the  horizon,  forming 
with  it  an  angle  of  15"  or  20P.  The  clotlv  being 
stretched  on  this,  and  a  quantity  of  wax  being  thinly 
Miread  on  its  surface,  the  glazing  was  effected  by 
tbe  reciprocation  of  a  smoothed  flint,  vibrating  at 
the  end  of  ,a  rod,  somewhat  similar  ta  the  oscilla- 
tions of  a  pendulum.  The  centre  of  oscillation  was 
also  moveable  on  a  spring,  in  order  to  reduce  the 
arc  of  vibration  to  a  plane^  and  keep  the  flint  in 
uniform  contact  v^ith  the  cloth.  But  a  man's  power 
was  competent  to  glaze  only,  a  few  inches  in  breadth 
at  once,  and  it  was  only  by  successive  shillings,  that 
tbe  whole  breadth  was  successively  brought  under 
the  friction  of  the  flint.  The  glazing  calender  pro- 
duces the  same  efiect,  with  increased  uniformity, 
simply  by  changing  the  relative  velocities  of  the  cy- 
iinders  to  each  other,  and  generating  friction^  as  well 
as  pressure,  at  the  points  of  contact. 

Indeed,  the  whole  changes  necessary  to  convert 
a  smoothing  into  a  glazing  calender,  consists  merely 
in  accelerating  the  rotatory  velocity  of  the  main  cy- 
linder A|  whi&t  those  of  the  other  cylinders  remain 
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unchanged.  The  shifting  of  one  wheel  upon  the  Cikujc 
maincjainder,  and  the  addition  of  four  smaller  wheels  ^^y^ 
or  pinions  to  the  engine,  is  entirely  adequate  to  pro* 
duce  this  effect ;  and,  in  point  of  fact,  this  is  the 
whole  extent  of  the  improvement.  The  extent  of 
alteration  in  the  relative  velocities,  of  coune  regn. 
lates  the  quantum  of  friction,  and  the  extent  of  gloa 
which  is  given  to  the  cloth ;  and  this  must  be  varied 
in  proportion  to  the  strength  and  density  of  tbe  fabric 
to  be  glazed.  As  an  illustration  of  the  prindpie, 
let  it  be  supposed,  that  a  friction  of  one  inch  is  to 
be  communicated  in  every  three  inches  of  dotb,  and 
the  effiN^t  will  be  attained  in  the  manner  repre^oted 
by  the  glazing  calender,  fig.  2.  Plate  XLV. 

Let  ue  wheel  on  the  main  cylinder  k  be  rednoed 
to  thirty*two  teeth,  and  let  the  power  be  so  applied, 
that  its  own  velocity  of  rotation  shall  be  increased 
until  it  makes  three  revolutions  where  it  fonneriy 
made  only  two.  Then  the  diminidied  wheel,  which 
has  been  substituted,  in  place  of  direct  operatioD, 
will  communicate  rotation  to  the  iron  cylinden  BB, 
by  the  intervention  of  two  intermediate  pinions  DD, 
the  diameters  and  teeth  of  which  are  entirely  discre- 
tionary, as  they  afiect  only  their  own  respective  ?e- 
,  locities,  and  not  those  of  the  cylinders  in  general 

Notwithstanding  the  extreme  simplicity  of  this 
improvement,  it  has  given  very  universal  saos&ctioo, 
and,  as  the  time  of  the  patent  will  very  shortly  ex- 
pire, there  is  little  doubt  of  its  universal  adoption, 
to  the  entire  supersession  of  tbe  common  and  tedious 
operation  of  glazing. 

For  dressmg  muslins,  gauzes,  lawns,  and  other Sotir> 
goods  of  the  light  and  transparent  fabrics,  a  smaller  i«n<iff!<' 
species  of  calender,  represented  by  fig.  3.  is  en-[^^' 
ployed.    It  consists  of  only  three  cylinders  of  equal 
diameters  (generally  about  six  inches),  and  is  easily 
moved  by  a  common  winch  or  handle  at  F.    Tbe 
mid  cylinder  is  iron,  and  the  others  wood  or  paste- 
board.    They  are  of  equal  diameters,  and  are  moved 
with  equal  velocities  by  the  small  wheels  at  E.  This 
machine  is  always  used  in  a  cold  state 

The  folding  of  cloth  is  so  entirely  regulated  by 
fashion,  that  no  precise  rules  can  be  laid  down  for 
its  regulation.  In  general,  as  all  the  different  manu- 
factures of  cloth  have  been  imported  from  other 
countries,  the  original  foldings  have,  been  copied  to 
complete  the  resemblance.  In  the  infant  state  of 
imitation  there  was  probaUy  some  policy  in  this,  but 
the  continuance  may  be  ascribed  almost  exclusiyeiy 
to  the  power  of  habit.  Preservation  and  porubility 
arethenoain  requisites  to  be  attained  by  folding; 
and  these  are  attained  by  subjecting  the  cloth,  vriiea 
f<Med>  to  a  very  powerful  compression. 

To  communicate  this,  very  strong  presses  are  emr 
pl^ed,  of  which  various  kinds  are  in  use. 

The  capstan  press,  which  is  the  most  usual,  is  le-hte^^ 
presented  by  fig.  4.  at  Q.  They  are  now  generally  Fol(ti>>^ 
constructed  of  cast  iron,  the  screw  and  handle  ex- 
cepted, which  are  malleable.  They  are  tightened  to 
a  certain  pressure,  by  merdy  using  a  lever  of  10> 
12,  16,  or  more  feet  in  length,  to  turn  the  aatw. 
When  greater  compression  is  required,  the  end  of 
the  lever  is  connected  by  a  strong  rope  or  chain 
with  the  capstan  at  I,  which  is  heaved  round  by 
handspikes  until  the  desired  compression  be  obtam- 
ed.    The  pieces  of  cloth  are  separated  in  tbe  press 
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lender,  by  smooth  wooden  boards  and  folds  of  that  species 
■*"  ■  ■     '  of  glazed  pq^teboard,  which,  from  its  application  to 
this  very  use,  has  acquired  the  appellation,  among 
stationers,  of  pressing-paper. 

Water-presses,  upon  the  forcing  principle  of  Mr 
Bramah,  or  acted  upon  by  the  pressure  of  a  column 
of  water,  are  also  employed  ;  but  the  latter  depend 
much  on  local  situation,  and  cannot  easily  be  ap* 
plied  in  large  towns  like  Manchester  or  Glasgow, 
where  the  chief  command  for  calendering  exists. 

To  the  mechanical  art  of  calendering,  it  is  found 
expedient,  in  the  extended  states  of  commerce,  to 
add  many  of  the  operations  of  packing,  sheeting,  and 
preparing  goods  for  shipment,  and  these  generally 
form  a  branch  of  the  establishment.  In  order  to 
suit  the  great  extent  and  variety  of  mi^infacture 
practised  m  Britain,  and  to  adapt  these  to  the  pre- 
valent tastes  and  views  of  the  extensive  range  of 
€n)nsumer8  to  be  supplied,  a  multiplicity  of  foldings 
or  lappings  have  been  necessarily  adopted,  few  of 
which,  probably,  possess  much  claim  to  entire  origi- 
nality. The  high,  and  perhaps  preeminent,  station 
which  the  productions  of  the  British  looms  have  gra- 
dually att{imed,  seem  to  be  rather  the  effect  of  assi- 
duous and  enterprising  industry,  than  of  great  ori- 
ginality of  invention,  or  precedence  in  mechanical 
improvement.  Certainly,  she  can,  at  the  utmost, 
boast  of  only  one  raw  material,  from  which  cloth  is 
manufactured,  as  peculiarly  indigenous. 

At  an  early  period,  no  doubt,  the  British  wool 
had  attracted  the  peculiar  attention  of  economists 
and  statesmen,  as  of  paramount  value ;  and  the  pro- 
hibition of  its  exportation  became  an  object  of  legis- 
lative enactment.  That  manufacture,  therefore,  has 
long  been  the  staple  of  England,  as  the  linen  trade, 
at  a  later  period,  has  become  that  of  Ireland. 

The  attempts  to  introduce  both  of  these  branches 
of  industry  into  Scotland,  although,  during  the  latter 
^part  of  the  last  century,  they  engrossed  much  of  the 
*  attention,  both  of  public  bodies  and  of  patriotic  in- 
dividuals, cannot  be  regarded  as  having  proved  emi- 
nently successful ;  and  the  progress  .actually  made, 
has  been  almost  entirely  supepseded  and  extinguish- 
ed, by  the  more  recent  introduction  of  the  cotton 
manufacture. 

The  latter  branch  of  industry,  since  the  splendid 
invention  of  spinning  by  the  aid  of  machinery,  has, 
indeed,  made  most  rapid  advances  in  every  part  of 
the  United  Kingdom  ;  and  has  attained  to  a  height, 
which  has,  perhaps,  absorbed  a  greater  portion  of 
national  industry,  than  consumers  can  easily  be 
found  to  employ.  The  extension  of  external  cmn- 
merce  has  constantly  supplied  the  raw  material  at 
easy, .and,  generally,  moderate  rates;  and  even  the 
India  Company  have  long  ceased  to  oppose  to  it  any 
very  formidable  competition  in  the  market. 

The  silk  manufactures  of  Britain  have  never  been 
carried  to  a  very  great  extent ;  and  whatever  may 
liave,  directly  or  indirectly,  tended  to  regulate  the 
finishing,  folding,  and  preparing  of  British  goods  for 
the  various  markets  of  consumption,  will  chiefly  re- 
fer to  the  three  former  branches  of  manufacture. 

Extensively  as  the  woollen  trade  is  carried  on,  it 
is,  in  a  great  measure,  absorbed  either  by  internal  or 
colonial  consumptioni  and  does  not,  therefore^  enter 
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so  generally  into  actual  competition  with  die  cloths  CUendcr. 

of  other  nations,  as  to  render  it  either  peculiarly  de-  *^^^  ""^ 
sirable  that  its  marketable  aspect  should  be  either 
servilely  copied  from  tho^e  of  other  countries,  or 
very  peculiarly  distinguished  from  them.  The  chief 
object  appears  to  have  generally  been,  to  prevent 
the  intrusion  of  foreign  cloths  and  stuffs  into  our 
own  markets ;  and  hence  adopting  their  usual  folds 
into  such  rolls,  as  most  cTOCtuaily  preserve  the 
dressed  surface  from  acute  cresses,  is  found  to  be 
most  expedient  and  convenient,  the  goods  being 
distingubhed  by  letters  denoting  them  to  be  **  Bri- 
tish manufacture,"  on  the  ends  of  the  pieces. 

In  the  Irish  manufactures  of  cambrics  and  linens, 
the  case  is  almost  entirely  reversed.  From  the  su* 
periority  of  climate,  the  rVench  flax  is  admitted  to 
be  of  finer  appearance ;  and  although  the  importa- 
tion of  mandactured  cambrics  be  strictly  prohmited, 
the  restraint,  during  periods  of  peace,  has  always 
been  considerably  evaded,  in  consequence  of  the  de- 
mand experienced,  and  the  reputation  in  which  they 
are  held.  Indeed,  it  wa?  found  generally  most  ex« 
pedient,  by  many  retailers,  to  sell  Irish  cambrics  un- 
der the  title  of  French,  and  hence  the  fold  was  cor- 
rectly imitated.  The  pieces,  after  beinff  folded  into 
lengths  of  about  12  inches,  and  twice  lateridly 
doubled,  until  the  whole  breadth  of  S4  inches  was 
reduced  to  about  8^  inches,  were  subjected  to  a 
powerful  compression  in  the  press  until  fully  flatten- 
ed. They  were  then  packed  in  purple  coloured 
wrappers  or  papers,  and  a  small  engraved  card  or 
ticket  was  attached  to  each  piece,  specifying  the 
length,  generally  about  8  or  8^  yards.  The  cards 
were  attached  by  a  silken  string,  so  as  to  be  easily 
cut  away  with  a  penknife  or  pair  of  scissors,  in  order 
to  avoid  seizure ;  and  French  or  Irish  goods  were 
sold  indiscriminately  as  "  foreign  cambrics."  Cus- 
tom has  even  carried  this  practice  farther ;  and  cot- 
ton cambrics,  which  are  avowedly  British  manufius' 
ture,  and  subjected  to  no  risk  whatever,  because 
easily  distinguishable  from  any  cambric  manufactur- 
ed from  flax,  are  put  up  into  the  same  folds,  paper- 
ed, and  ticketed,  ih  exactly  the  same  manner.  • 

In  linens,  hollands,  and  sheetings,  whether  of  fo- 
reign or  Irish  manufacture,  the  same  fold  is,  also 
employed ;  and  in  cotton  shirtings  and  sheetings,  is 
closely  imitated.  The  form  is  that  of  a  cylindric 
roll,  somewhat  flattened  by  subsequent  compression; 
and,  in  general,  all  dense  fabrics,  whether  of  lineii 
or  of  cotton,  are  rolled  up  and  compressed  in  a  si- 
milar manner;  the  object  of  which  is,  evidently, 
safeQr,  and  diminution  of  space,  in  land  carriage  or 
exportation. 

In  others  of  the  extensive  varieties  of  cotton  cloths 
of  British  manufacture,  some  are  avowed  imitations 
of  the  inanu&ctures  of  Hindostan,  whikt  others  pro- 
fess no  such  imitation.  Very  few  among  the  manu- 
factures of  Lancashire  are  either  distinguished  by 
Indian  names,  or  copi^  from  Indian  cloths,  although 
some  of  great  extent  are  directly  so.  Calicoes,  cos- 
sacs,  and  jaconets,  for  printing,  as  well  as  Ballusore, 
Bandana,  and  Pullicate  handkerchief,  are  amongst 
the  leading  artides  of  the  latter  description  ;  whust 
amongst  the  latter  may  be  dassed  the  very  extensive 
manufiictures  of  corduroys,   thicksettSi  vdveretts, 
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Caleaden  vdv^teeoii  ite;  idUMHigh  ibeir  origin  ii  also  pr<ob«b]y  inches,  ibua  coatajofl  three  labors  of  faeces ;  ia  which  Cikaki 

~'  '  AoatiC}  but  becaiue  well  knawn  and  maaafactMred  package,  goods  for  exportation  to  tbe  colonieB  are  ^^*^V^ 

by  the  Genoese^  French,  aaad  oUiej  European  oa-  generally  packed;  the  trunk  there  forming  an  article 

tions^even  before  the  discoveries  <^  De  Gaaka^  and  of  merchandise  as  much  in  general  deoumd  as  the 

other  mariners,  had  first  laid  open  the  maritime  in-  maslins  which  it  contains, 
tercourse  with  India  by  the  C^^  of  Good  liope.  Even  the  Indian  ornaments  of  gilt  ailver  threads, 

When,  «t  a  period  iafiniftely  anor^e  receoi,  the  which  were  at  iirat  woven  into  one  end  of  each  piece, 

splendid  inv^tion  of  panning  cotton  by  the  c^ncy  although  they  dkl  oot  exceed  the  value  of  twopence 

of  machinery,  to  any  d^ree  of  fineness,  afibrded  new  each,  have  been  either  greatiy  curtailed,  or  totally 

scope  to  the  British  weaver^  the  imitation  of  the  given  up  up<m.princtple8' of  economy.  Even  the  cost 

lighter  Indian  fiibrios  fell  chiefiy  into  the  hands  of  of  this  trivial  ornament  has  been  oomputed  to  hsre 

the  Scottish  weavers ;  for  executing  which,  they  had  amounted  annually  in  Glasgow  and  FWisIey  to  about 

been,  in  a  considerable  degr/ee,  previously  pri^red»  L.  ^,000. 

by  their  habits  of  weaving  lawns  in  imitation  of  the  Pidltcate,  and  other  handkerchiefs,  are  most  corn- 
French,  as  well  as  iheur  lighter  fabrics  of  silk  and  manly  folded  up  in  dosens.  for  tbe  AfricaD,  and 
thread  gauzes.  To  their  ahare,  in  consequence,  fell  some  other  foreign  trades,  pieces  containing  only 
tbe  bouks,  mulls,  mnI  japuas,  almost  exclusively  ;  as  eight  handkerchiefs  ane  preferred.  These  are  stUl 
well  as  the  lighter  jacoi^e^,  deaigaed  fw  omamenty  imitations  of  Indian  precedenta,  confined  to  markets 
bom  the  needle  and  launbour  uame*  And  whilst  where  competition  ooafciniues  to  exist,  not  only  with 
they  Imve  made  no  sucoessful  atteo^t  to  compete  the  British  Xilompany,  but  with  Americans,  and 
with  (heir  Lancashure  brethren  in  the  deade  fabrics  others  tradine  to  India.  A  species  of  pale  orange- 
of  corduroys,  quiltings,  and  other  ponderous  artir  coloured  ln£a  handkerchief,  4istingoished  by  the 
cles,  they  have  abaoed  with  Ifaeoa  the  manu&cture  of  name  of  Mudrusj  bemg  in  extensive  reputation  in 
the  middlii^  textures  of  candarics,  PullicaieB,  and  the  Caraooas,  and  other  Spanish  setdemoiils  in  Sooth 
ginghams.  America,  at  the  period  of  the  capture  of  Trinidad 

indeed,  whatever  pvapossession  may,  at  an  early  in  1795,  patterns  were  procured  by  some  British 

period,  have  existed  in  wowc  of  the  real  Indian  fa-  traders,  who  ordered  veiy  large  quantities  to  be  ma- 

brics,  it  has  now  so  en)iiiely  •lubsided,  as  to  possess  nufactored  in  Scotland,  of  the  same  quality  and  9^ 

no  iniBnenoe  whatever  in  awwyiRg  jgenecal  opinion,  pearance.    With  auch  effect  v^re  these  imitated  in 

IThe  British  workmanahip  has  proved  itself  king  ^o  texture,  in  dye,  in  finisbii^t  mA  even  an  the  pack* 

so  decisiisely  aMpirioi*  tp  the  iMtaflb  both  jnapinniog  ages,  that  some  hundreds  of  pieces  4Beist  te  Londsn 

an4  ^eevicig,  as  to  eradicate  ^«ery  doubt  ia  ihe  for  exportation,  wiene  actwaMy  aeiaed  attbe  Cuttia 

minds  of  all  who  are  really  ca«ipate«t  to  4ecide  tbe  House,  as  India  good^  either  JU^gaU^  imparted,  at 

question  of  coo^pttrative  auperiority^    Still,  howev^i  siokn  ibom  aome  of  the  Company's  ships  im  the  n^ 

candour  will  coaa^pel  us  to  allow^  that  the  Indian  ;pos-»  ver.    A  scmtiay,  bowevte»  uesu-ly  aacertaiped  that 

seases  advantages  in  the  rich  qualities  of  his  cattoni  these  goods  were  <net  Indian^  brut  Britisli ;  and  that 

and  the  briUmcy  of  some  of  his  dyes^  which,  ia  no  trespass  againat  citber  the  privileges  or  ibe  (vd- 

sapie  degree,  ooqipeasate  for  the  inmsense  auperipri-*  p^rty  of  the  Company  had  been  #ven  attempted, 

tv  of  the  British  skin  and-machineiy,  and  which,  .to  llie  goods  were  ofoourse  released,  and  permitted  ia 

those  who  examine  at^rfioial^,  may  appear  to  enti*  proceed  to  4iieir  destination,  where,  .after  exaansa^ 

tie  him  to  die  preferences  tion  and  trial,  it  mm  found  totally  uaneeesaary  loi^ 

Nothing,  therefooe,  exists  is  the  ootton  %aaaufac«  to  conceal  itheir  real  fwigio,  aad  a  veiy  exteostve 
ture  which  could,  in  general  cases,  prompt  to  a  ser«*  trade,  throiig^  diieot  chtMek,  has  been  since  car- 
vile  imitation  of  external  ^^ppearanoe  for  the  purposes  ried  oa  for  ei»ilar  ^ooda* 

of  deception ;  and  the  Indian  mode  of  hoping  theiv  From  the  above  general  and  cursory  afcetdi  ittan! 
<:loth  is  too  rude  and  lal>orious  to  admit  of  its  beii^  will  be  obvious  thftt  the  management  of  an  exteoiireOfai"^ 
copied  OS  o  matter  of  oonveniency.  Their  method  <;alettderiqg  establishment  wiU  veqiaire,  on  the  part 
consists  merely  in  doubling  apieoe  of  twenty  yaiids,  of  its  eondttCtor«  fiot  only  a  oompelent  kaeviedge 
to  reduce  its  length  io  le^  yanU ;  which  is  again  and  eiRperi^ce  of  the  meehaaical  opezatMHtf,  and 
doubled,. i;i  order  to  jneduce  It  to  •five;  and  ihus  tlaey  dixies  of  his  particular  profiasaion,  but  that  a  moie 
continue  to, redouble,  until  the  piece  be  red^^ed  to  e&leneive  mercantile  acquaintance  with. the  denaod^ 
a  moderate  leogtbj  capable  of  being  contained  in  a  habita»  And  tastes  of  particular  markets,  will  conduce 
chest  or  bale.  Thus  often  redoubled,  an  Indian  e^ally  to  his  own  intenests,  and  thoae  of  his  employ- 
piece  oanaot  he  examined  throu£^at»  unless  the  ers.  From  the  vittiationa  of  markets,  and  fluctaa- 
whole  pieqe  be  again  unfolded ;  and  thi^  in  large  tions  of  mercantile  tnanaactions,  thene  can  be  n$  pre* 
tEonsactioos,  would  be  utfeeriy  impcacticable.  cise  or  definite  limit  Io  the  extent  of  such  koov- 

British  fMisUns  are  folded  ganemUy  to  a  yard  in  ledge.    It  is  only  by  constant  atleation  and  aedu- 

leiigi^,  with  a  small  aiUowanoe  for  extra  measure ;  lous  inquiry^  that  he  can  preserve  accuracy,  in  «^ 

and  #s  (he  &ldii^  is  adtemately  from  right  to  left,  is  liable  to  .almost  daily  diange.     fiis  muoe*^ 

every , part  o^n  be  instantly  exaaoined  upon  a  table  or  eaipleyecs  will«  no  doubt,  be  often  both  able  and  de- 

caufiten  every  feld  opening  as  easily  as  tbe  lieayes  of  sirous  to  eupply  him  with  this.  But,  asewa  they  mutf 

a  booki  ip  ite  Hnsttt  state.    The  piece,  wthen  foldedt  sometimes  be  liable  Io  enror  or  deceptioa,  he  oogbt 

is  reduced  <by  4ouUia«^  at  lem^ituMUnally^io  about  I9  to  omit  no  opportunity  lof  extending  Us  iaqoines, 

iaohee9«BdttiB4belimdedaGroasto  tbebneadth  of.  andaiTivii;^,  as  nearly  as  Iweaa,  at  themost  cav* 

abeut  Ifi  iacbei*   An  ocdinacy  siaed  trufd^,  J9  X 10  paeheBsm  aiui  luvunbigwus  iafoiaaatiaB.   (x**  i") 
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L:«lieo.  CALICO-PRINTING.  This  iipportant  art  is 
>riiitiii«  treated  of  under  the  article  Dyeing  in  the  Encydo* 
mblidM-/^^'  ^°  ^^  ^^^  cluqpter  of  that  article ;  but  as  tlie 
shire,  nature  of  this  species  of  Printing,  and  the  processes 
employed  in  it,  require  to  be  more  fully  examined 
and  described,  «re  shall  resume  the  subject  under  the 
same  head,  or  under  that  of  PaiNTiMO,  as  circum« 
stances  may  best  permit. 

CAMBRIDGESHIRE  is  divided  into  two  parte 
by  the  river  Ouse.  Ite  most  northerly  division,  which 
is  principally  composed  of  the  Isle  of  Ely,  is  bounded 
by  rivers,  and  their  communicating  branches.  The 
limite  thus  formed  are  so  intermixedi  as  with  difficul- 
ty to  be  traced.  The  southern  half  has  an  indented 
and  undistinguished  boundanr-line  on  the  adjacent 
counties.  The  form  of  Cambridgeshire  bears  some 
resemblance  to  that  of  the  human  ear,  the  county  of 
Huntingdon  cutting  deeply  into  its  western  side  by 
a  circular  projection.  The  number  of  acres  assign- 
ed to  it  in  the  Encychpadia  is  taken  from  Dr  Hal- 
ley,  but  Dr  Beeke  reduces  them  to  530,000;  and 
they  are  still  farther  reduced  in  the  agricultural  re- 
port, and  in  the  returns  in  1803  of  the  poor-rates,  to 
443,800,  and  439,040  respectively.  When  the  ori- 
ffinal  agricultural  report  was  made  in  1794  by  Mr 
Vancouver,  he  calculated  that,  of  the  443,000  acres, 
there  we^e  182,000  open  field,  and  150,000  waste 
and  unimproved  fen ;  but  since  that  time,  both  these 
descriptions  of  land  have  been  very  considerably  re- 
duced by  enclosure  and  cultivation. 

The  surface  of  this  county  presento  considerable 
variety.  The  northern  part,  including  the  Isle  of 
Ely,  is  chiefly  fen  land,  and  perfectly  level,  inter- 
sected with  numerous  cabals  and  ditches,  and  aboundr 
ing  with  windmills,  for  the  purpose  of  carrying  the 
water  from  the  lands.  This  district  is  naturally  a 
bog,  formed  by  the  stagnation  of  the  water  from  the 
overflowing  rivers.  It  comprises  nearly  half  of  that 
extensive  tract,  called  the  Bedford  Level,  the  whole 
extent  of  which  is  400,000  acres,  and  not  300,000, 
as. stated  in  the  Encydopigdia.  Tliis  great  levd  has 
been,  from  an  early  penod,  divided  into  three  parts, 
the  north  level,  the  middle  level,  and.  the  south  level. 
The  largest  portion  of  the  middle  level,  and  a  con- 
siderable part  of  the  south  level,  are  in  Cambridge- 
shire, comprehending  the  Isle  of  Ely,  and  a  few  pa- 
rishes to  the  south-east  of  the  Isle.  The  principal 
of  the  drains,  by  means  ot  which  this  immense  fen- 
D^  district  has  been,  in  a  great  measure,  rendered 
either  rich  meadow  or  arable  land,  are  the  Bedford 
old  and  new  rivers,  which  run  navigable  in  a  straight 
line  upwards  of  20  miles  across  the  county,  from  Uie 
Great  to  the  Little  Ouse.  There  are  some  rising 
grounds  in  this  part  of  the  county,  on  the  most  con- 
siderable of  which  the  citv  of  Ely  stands.  Those 
parte  of  Cambridgeshire,  which  lie  adjacent  to  Suf- 
folk, Essex,  and  Hertfordshire,  have  their  surface 
varied  by  gently  rising  hills  and  downs.  The  Gog- 
magog  hiUs,  which  begin  about  four  miles  to  the 
south-east  of  Cambridge,  and  which  are  one  of  the 
terminations  of  the  range  of  chalk  hiUs  that  com- 
mence in  the  south-west  of  England,  are  the  highest 
in  the  counter ;  but  their  height  is  very  inconsidera- 
ble. The  district  which  extends  from  these  hills  to 
Newmarket,  is  bleak  and  thinly  inhabited.    This  dis- 
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trict  is  connected  with  that  vast  tract  of  land,  which,  Ctmbridge- 
extending  southwards  into  Essex,  and  northwards     ^^' 
through   Suffolk  into   Norfolk,   forms  one  of  the^^^^^ 
largest  plains  in  the  kingdom. 

The  substrata  of  this  county  are  chalk,  dunch^^om 
gravel,  gauU^  sand,  sUty  and  peat*earth.  The  chalk 
extends  through  the  hilly  part  of  the  county  from 
Royston  to  Newmarket.  The  clunchy  an  impure 
limestone,  chiefly  abounds  in  the  parishes  of  Bur- 
well  and  Iselham.  On  the  east  and  west  sides  of  the 
upland  division  of  the  county,  gaull^  a  stiff  blue  clay, 
chiefly  prevails.  The  sand  enters  Cambridgeshire 
from  Bedfordshire,  in  the  parish  of  Gamlingay.  In 
the  northern  extremity  of  the  county,  near  W^s- 
beach,  silt,  a  fine  sea-sand,  is  found.  The  peat-earth 
extends  through  the  whole  of  the  fen-land. 

The  principal  rivers  are  the  Ouse,  and  Granta  or  Riven. 
Cam.  The  Ouse  enters  the  county  between  Fen 
Drayton  and  Erith ;  thence  it  runs  eastward  through 
the  fens,  till,  at  some  distance  above  Denny  Abbey, 
it  takes  a  northerly  course,  and,  passing  Streatham, 
Ely,  and  Littleport,  flows  into  Norfolk.  From  this 
river  are  many  cute,  called  loads.  The  Cam  enters 
the  county  to  the  west  of  Gilden  Mordeo ;  thence 
flowing  to  the  east,  it  receives  several  rivulets.  Near 
Grantchester,  ite  stream  is  enlaced,  by  the  united 
waters  of  several  rivulete  from. Essex.  After  their 
junction,  it  t«kes  a  northerly  direction,  and,  having, 
passed  Cambridge  and  several  villi^eB^  it  falls  into 
the  Ouse  in  the  parish  ot  Streatham. 

Beside*  the. numerous  canals  in  the  fenny  district,  i>n,||f 
principaUy  for  the  purposes  of  draining  the  land, 
there,  are  the  Cambridgeshire  Canal,  which  com- 
mence in  the.  Ouse  at  Harrimere,  and  terminates  at 
Cambridge.  A  cut  of  3  miles  extends  to  Reche,  and 
another  of  3  j  iniles  to  Burwell;  and  the  Wisbeach 
canal,  which  joins  the  Wisbeach  river  at  the  old 
sluice  in  the  town,  opening  a  communication  with 
Norfolk,  Suffolk,  and  other  places. 

The  climate  of  Cambridgeshire  differs  considera- ^um^ie. 
bly  in  diflerent  parte.  In  the  south-east  it  is  cold 
and  bleak;  in  the  fenny  district  damp  and  unhealthy, 
though  much  less  so  than  formerly;  in  the  south 
and  south-western  districte,  the  qlimate  is  the  mild- 
est, most  agreeable,  and  healthy. 

Estates  vary  much  in  size.    There  are  many  large  [^ndcil 
ones,  especially  those  of  the  Earl  of  Hardwicke  and  Property, 
the  Dukes  of  Bedford  and  Rutland.  College  tenures 
are  numerous.    There  are  some  large  farms^of  1000 
acres  or  more,  but  the  general  size  is  from  100  to 
500  acres. 

Cambridgeshire  is  not  celebrated  as  an  agricultural  Agricttl- 
county.     It  may  be  considered,  as  chiefly  arable,  ture. 
Wheat  is  grown  principally  in  some  parts,  of  the  fen-       * 
ny  district,  and  in  the  south  and  south-western  parte 
of  the  county.    Barley  is  cultivated  in  these  parte, 
and  in  some  of  the  more  fertile  portions  of  the  south- 
east district.    Immense  cr.pps  of  oats,  of  good  qua- 
lity, are  grown  in  the  fenny  district,  and  also  in  most 
other  parte  of  the  county.    It  is  supposed,  that  about 
one-fourth  of  the  fen-lands  are  cropped  with  cole, 
which  is  principally  sown  to  be  eaten  green  with 
sheep,  very  little  being,  now  cultivated  for  tlie  seed. 
The  cultivation  of  hemp  and  flax  is  carried  on  to  a 
considerable  extent,  in  that  part  of  the  county  which 
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Cambtidge*  bordeffi  on  Norfolk,  partteularly  in  the  parishes  of 
^^^L^  Upwell  and  Wolney.  Saffron  has  been  very  litUe,  if 
^^  at  all  cultivated,  for  upwards  of  40  years.    In  some 

parts  mustard  is  a  favourite  and  valuable  crop. 
Sedge  is  cultivated  near  Chippenham ;  but  the  cul- 
tivation of  the  reed  is  rapidly  decreasing,  in  conse* 
quence  of  the  improvemept  of  the  fens.  White  seed, 
or  fep-hay,  is  grown  abundantly  in  several  places.  .  It 
increases  the  milk  of  cows.  Osiers  are  grown  in- 
the  Wash,  as  well  as  in  many  parts  of  the  ren :  they 
are  a  profitable  crop  in  these  districts.  So  great  if 
the  value  of  turf,  that  the  land  producing  it  has  been 
sold  at  from  L.  50  to  L.  80  fer  acre.  Al  Ely,  8o- 
ham,  Wisbeach,  Ac.  are  many  large  gardens,  pro- 
ducing so  abundantly  of  vegetables  and  common 
kinds  of  fruit,  as  to  supply  not  only  the  neighbour- 
ing towns,  and  counties,  but  even  LfOqdon.  Great 
quantities  of  strawberries  are  grown  in  the  vicinity 
of  Ely,  which  are  chiefly  conveyed  in  bargee  te 
Lynn,  and  carried  thence  to  Newcastle  and  other 
places  in  the  north  of  England.  There  are  nume- 
rous and  large  orchards  in  the  same  districts  as  the 
Mrdens  (  their  chief  produce  is  apples  and  cherries. 
Soham  is  rcBMnkable  ft>r  the  latter. 

That  distriot  of  the  county  which,  by  old  authors, 
is  termed  the  Daimv,  comprehends  the  pmrishes  of 
Shengay,  Wengy,  Whaddon,  ftc;  but  the  dairy 
ibrms  in  this  dii^rict  are*  at  present,  much  less  con- 
siderable than  those  in  the  narii^ies  of  ChaHris,  Me- 
ttli  Sutton,  Cottenham,  Sonam,  Ely,  and  Streatham. 
le  whole  number  of  cows  kept  in  this  district 
if  supposed  te  be  between  9000  and  10,000;  in 
the  parish  of  Cottenham  alone,  aboot  1500  are 
usually  kept;  in  Witlingham,  about  1900.  These 
two  parbhes  make  the  cheese,  so  much  eiteemed, 
which  goes  by  the  name  of  Cottenham  cheese ;  the 
parish  of  Soham  is  also  esteemed  lor  good  cheese. 
Ifittle  cheese  is  made  in  other  parts  of  the  counlr ; 
rearing  of  calves  and  making  of  butter  being  the 
chief  dairy  management*  The  butter  is  sold,  rolled 
up  in  pieces  of  a  yard  long,  and  about  two  inches  in 
•.otircumfbrencei  diis  is  done  for  the  convenience 
of  the  cdleges,  whore  it  is  cut  Into  pieces  called 
Mi^t,  and  so  sent  to  table;  its  quality  is  excellent. 
The  cows  kept  on  the  dairy  ifanns  are  mostly  the 
breed  of  the.  county :  most  of  the  cdves  that  are 
eucUed,  are  sent  to  the  London  market.  Immense 
numbers  of  sheep  are  nastured  on  the  heaths  and 
oemmons,  with  which  ttie  south  and  eouth-westeni 
districts  of  this  county  are  int^seded.  The  downs 
in  the  vicinity  of  the  Gogmagog  Hills,  are  also 
diieflv  used  as  dieep  walk^  The  princ^  bneeds 
kepi  here,  are  the  Norfolk  and  west  country ;  ip  the 
fens  the  most  prevalent  sort  is  a  cfoss  between  the 
Leicester  and  Lincoln.  The  Cambridgeshire  flup- 
nsers  think  theanselves  unrivalled  in  cart-bofses ;  they 
are  of  the  large  black  breed;  in  the  fens  they  are  a 
eouree  of  great  profit.  In  Cambridgeshire  Uiere  ia 
also  a  pecwiar  breed  of  hogs,  some  of  which  are  so 
large  as  to  fhtten  to  forty  skme,  fourteen  lbs.  |o  the 
stone,  al  two  years  old. 

Rrom  the  nature  of  the  northern  divisbn  ot  the 

I^n^^Oy   coimty,  great  attentkm  has  necessarily  beep,  paid  to 

1^       ^*  draining ;  and,  in  some  places,  advantage  has  been  ti^ 

ken  of  the  numerous  rivers  to  irrigate  and  «verp  land« 


Hie  interior  drainage  of  the  fens  is  porihinisd  ptin.Cirtii4 
oqmlly  by  millsi  one  or  two  steam-engiaes  htfe  <^ 
been  erected  for  thai  purpose,  and  will  probably  ^^^V^ 
answer  better.  There  is  a  large  tract  of  msadoir 
land  at  Babraham,  which  has  been  irrigated  from  the 
time  of  Queen  Eliubeth,  and  is  supposed  to  be  one 
of  the  oldest  instaneesof  this  mode  or  improviag  Uod 
in  the  kingdom ;  it  was  first  irrigated  by  Paliaficiso, 
who  was  CoUector  of  Peter's  Pence  at  the  dsith  of 
Qneen  Mary,  and  who,  turning  Protetant,  spplied 
the  money  Uius  obtained  to  the  pordune  sad  irrig&i 
tion  of  this  estate.  The  practice^  however,  tkoogb 
evidently  beneficial,  has  extended  very  little.  Mstt 
Denver  sluice,  on  the  Ouse,  some  land  hat  bsei 
VMff$4  by  letting  the  muddy  water  of  dua  rim 
ttpea  it,  and  then  throwing  it  back  by  meau  of  t 
wind-null. 

This  is  by  no  means  a  mimufiieturing  cooolj.  Atu-^ 
Ely  there  is  a  pottery  %t  coarse  waret  and  at  diiiiiiRi. 
oily,  Chatteris,  and  Cambridge,  exctUenl  white  brida 
are  made.  Lune and  chalk  area souice of  coBsidfl^ 
able  liade  and  profit  9  the  lime  in  the  gteatcst  csli- 
maUon  is  Uial  which  is  burnt  at  Reach.  At  Cbeny. 
hittlon,  at  the  foot  of  the  Qepnagog  Hills,  ars  gretl 
dialk  pita,  noted  for  the  marine  pfoduclioas  thif 
contain,  and  for  the  asany  inre  pilanta  growiag  is 
their  vicinity.  Elephants'  grinders,  and  olhsr  ssi* 
asal  vemains  have  been  Ibiaid  in  a  graivci  pitniif 
Cheatevfonl,  and  a  small  tortoise  m  &t,  at  AfiltoD. 
On  the  borders  of  Neefiilk,  a  Uttlo  yam  is  spun  Ibr 
the  Norwich  weavers.  Malt  is  aouide  te  a  eoodder- 
able  amount  f|i  the  Borth*west  part  of  the  osioi^. 
There  are  several  mills  for  preparing  oil  fron  cds 
and  rape-seed,  at  Wiulesfotd,  Sawston,  Arc,  sad  a 
pretty  extensive  pajper  manufactory  at  the  liUir 
place.  Near  Cambridge  is  annually  held  one  of  Ihs 
greatest  fairs  m  fin^lai^ ;  it  is  called  Stouihridte  ar 
Sturblch  fair,  and  is  mder  the  jurisdictien  or  the 
oniversinf.  It  begins  Septensber  the  18th,  sad  lam 
a  fbrtnight ;  it  has,  hewwver,  been  decUniog  for  mHiy 
years. 

A  very  curious  example,  and  maquostfansbly  one  Arib 
of  the  oldest  in  Um  Ungdoas,  of  Saxon  arohileetais,  ^' 
occurs  in  the  remains  of  the  oonvontaal  dnirob  of 
Ely.  Thisbuildrngiaundoiiblediyofassarlyadsls 
as  the  tenth  ceptary,  hsTing  been  ersctad  m  tbe 
reign  of  King  Edgar.    The  two  transspts  sf  SIv 
camedral,  aibrd  spedasens  of  the  more  nwaiy  Um 
of  architedtare  introduced  by  the  Nonnam;  tbejr 
were  built  towards  the  end  of  the  eloveoth  centttr|r. 
St  9^chre's  chnrch  at  Cambridge,  aibrds  a  eori- 
ous  specimen  of  that  species  of  architectnrs^  wbieh 
Wfs  introdseed  into  this  country,  in  imitatioB  of  (ba 
church  of  the  Holy  Sepulchre  at  Jomaalsm;  itii 
supposed  to  be  the  oldest  of  this  fbrra  is  Eaf^i 
and  to  have  been  bulk  in  the  reign  of  Hsoiy  1* 
There  are  some  insfeances  in  this  county  of  the  poisi* 
ed  arch,  enriched  with  Saxon  monidiM;  tbia  a^le 
was  the  immediate  fbrerunner  of  the  Getfakt.   Ss- 
ham  Choreh,  the  sonth  door  way  of  St  Oilea  is 
Cambridge,  and  the  north  and  sooth  door  wsfi  ^ 
St  Maiy's  Church  in  Sly,  are  Epwmem  of  this  ^ 
ctea  of  architecture.   One  of  the  most  ancient  build- 
ings in  this  county,  in  which  die  pointed  aich  au^ 
its  appearance,  is  the  great  Tower  al  tbe  wsat  esd 
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^ambviflge-  of  Ely  CiitKedralt  and  th«  south  tnmsept  AdjoiiiiDg  $ 

•hire,      Hi^y  ^^^  erected  between  1174  and  1189.    Sonae 

-^^  ^  ^^  traces  of  Saxon  architectufe  may  be  obserrtd  in  this 

part  of  tbe  cathedral.    The  early  or  simple  GoUkic 

t&av  lie  Seen  in  the  trcstibule  at  the  west  end  of  Ely 

c«Cbe<!ml,  in  Jesus  College  Chapel,  Cambridge^  and 

in  the  chancels  of  Poaton,  Keanett,  and  Cherry* 

hkiton  churches.     Of  the  Gothic  ardiitecturs  of 

the  fifteenth  century,  especially  In  the  reign  of 

King  Henry  VII.  which  was  distinguished  by  the 

rinindance  of  its  f idi  tracery,  the  finest  and  most 

perfect  ejumple  is  found  in  the  magnificent  chi^ri 

of  King's  College  in  Cambridge. 

Antiqaiiiet.     There  are  not  many  remains  of  antiquity  ia  this 

cootity.  The  most  mnarkable  are  the  ditches,  which 

formerly  extended  firom  the  woods  en  the  east  side 

'Of  the  county  to  the  fems.   The  moat  entire  is  called 

^le  BemPi  DUeh,  and  extends  fimn  Wood-dtttou 

or  ditch-town,  to  Reach.   Near  this  latter  place,  it  is 

tfioat  perfectt  liie  wori^  ceHMsting  of  a  deep  ditch 

wHii  an  elevated  vMrn^  tiie  sldpe  of  which  measures 

99  fieet  on  the  west^  and  £6  on  the  east  side^    The 

whole  of  the  weria  atwabooi  loafeet  in  width.    The 

origift  and  Intention  ot  these  ditches  mt  not  haowa ; 

Aey  are  certaioly  very  ancient,  atf  d  were  probably 

c  ftormcd  fbf  tfaeptirpose  of  defence. 

rPoor-rates.      By  tMttm  nttde  tor  the  Board  of  Agriculture  in 

1  the  jf^ear  1804,  it  appears  that  the  poornnMies  rose 

\  between  1790  and  180S  fecm  4s.  ui,  to  5s.  8|d.  in 

c  the  pound  $  the  eapence  of  moiailaiAhig  Aem  hom 

I  iSaster  }#92  to  Easter  1809,  ankounled  to  the  sum 

}  of  L^5^954, 1 4s.  1 1  d.    Itt  the  year  Ending  the  S8th 

I  of  Mttrdr  1815,  the  poroehiiA  rates  in  181  parfahes 

I  amatmted  to  the  sum  of  L«69,S54,  1  S4«  1  ^4  $  44  p»* 

fishes  had  made  no  retotos. 

Population,     fn  the  year  1877>  the  atimbereff  peinans  charged 

,  in  Af»  couott  to  a  poQ^an,  fipom  waieh  #te  clergy, 

ehfidren,  and  paupers  wtrt  exempted,  was  97f850i 

^  iNit  it  seems  dotd>€fbI  whether  it  wae  e^clusitelr  of 

die  town  of  Cambridge  and  city  of  Efy,  in  each  of 

which  17i2  per«ons  were  taxed.  If  they  were  tasted 

separately,  tfte  total  nmttber  in  the  county  would  be 

80,7194.    In  the  year  1700«  there  are  supposed  to 

'  hofe  been  76,000  iiAabitants :  and,  in  the  year 

^  f 750,  7^,000.    By  the  returns  made  undisr  the  act 

of  Parliament,  for  ascertaining  the  poptdation  of  liie 

Mngdom,  in  I8OO,  there  were  then  l6,4il  houses  in 

\  Cambri^eshire,   of  which  l6tl$d  were  Inh^ted. 

';  The  total  number  of  inhabitaafs  Is  stated  to  be 

89,846,  of  whom  44,081  were  males,  and  45,265  fe- 

'  andea.    Of  Ms  totaA  number,  there  Were  28^045 

prifidpaBy  employed  ia  agrietdtore;  and  11,986  ia 

'  trade,  manulkctuiie»,  aad  handicrafts.    The  feUoW- 

iifg  is  the  result:  of  the  popidation  returns  in  I8II : 
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Houses  inhabited, 
nuniHes  inhabitiag  them, 
Houses  buSdfag, 

'«  —  untnhabifcd, 


17,282 

21,022 

9S 

257 


Families  chieify  employed  m  agricul- 
ture, -  .  -  12,881 
.**.■— *.*-^*i—^fc^ifa»a^afc.^fc*rfi«w ..  »imr  in  trade,  ma* 

.    nofactures,  and  handicrafts,       -  5505 

AM  others^  not  iocluded  mider  these 
headsy  -  «  •  288S 


Males, 
Females, 


50,756 
50>855 


■ktartite 


Total  in  1811, 
-*.^  in  1800, 

Increase, 


101,109 

89»S46 

* 

11,768 


It  will  be  observed  that,  in  the  year  I8OO1  tbefa 
Were  1 184  more  females  than  males  in  this  couaty^ 
whereas,  in  the  year  1811,  there  were  403  more 
males  than  ibmales. 

See  Gooch's  AgrieuUwre  of  Cambridge^r^JBeatUiei 
ff  England  and  fVales,  Vol.  lL->i^ysoA'8  Magna 
BrUanma,  Vol.  IL  Part  1.  (c) 

CAMERA  LUCID  A.  Dr  Hook's  instfument 
of  tMs  name  is  descpbed  ia  the  Enofclofdtdia^ 
under  the  title  CAnsaA  Lijgioa.  ll^e  mstru^ 
mont  which  is  to  be  spoken  of  here,,  and  which 
diflbrs  irom  Hook's  both  in  its  construction  and  ia 
the  purpose  it  is  designed  to  serte,  is  one  of  the 
man^  ingenious  inventions  of  Dr  WoUastoo.  Its 
UM  B  Co  fiiciliMto  the  peispecthre  delineation  of  ob* 

If  a  pieee  of  plain  glass  be  fixed  at  an  aa^  of 
45  degrees  with  the  horicon,  and  if,  atsome  distance 
beoeathi  there  be  a  dieot  of  paper  laid  hertaooiaUy 
on  a  saMOy  a  pevsott  looking  downwards  thiough  the 
dass  will  see  aai  image  d  the  ohjecU  situated  bo>- 
fere  hhn ;  aad  as  the  glassy  whidi  reflects  the  ima|Je 
is  also  transparent,  the  paper  and  pencil  can  be  seen 
at  the  same  time  with  the  image,  so  that  the  outline 
of  the  in^  may  be  traced  on  .the  papers  The 
imMO  is  an  inverted  one.  This  is  the  simplest  ibim 
of  £e  instrument,  and  may  be  constnietod  eacleoft- 
poraneooiiy  by  flxing  on  a  stadd  a  plain  tramjNdrent 
glsBS,  tHth  its  surfaces  ground  paraUel,  or  a  piece  of 
Mascoiry  glass,  at  aa  angle  of  45  degrees  with  the 
horiaon ;  a  card  with  a  smaU  hde  in  it  will  senre  as 
a  sight  for  keeping  the  eye  steady  in  one  situation, 
whitot  tlio  pencil  is  tracing  the.  image. 

If  there  be  a  plain  nurror  at  an  angle  of  22^  de* 
greee  with  the  horizon^  and  a  pieoe  of  piain  transpa- 
rent glass  be  placed  near  it,  at  on  angle  of  26}  de- 
grees  with  the  vcAioaly  the  rays  from  the  object  wm 
be  twice  rafleoted  before  tiiey  reach  the  ^e,  and 
eoneequootlyj  oa  looking  down  tlHt)ugh  the  transpa- 
rent gtess,  an  e^eat  kmg^  is  seen,  aad  the  pencil 
kna?  be  dntwn  over  the  outlines,  of  this  image  so  as 
to  leave  a  perspective  representation  on  the  paper. 
This  disposition  is  aeon  at  fig.  1.  Plate  XLVI.  where 
he  is  the  mkvor,  ab  the  transparent  plain  glass. 

As  the  image  and  pencil  are  at  dilferent  dtstancee, 
fhey  caonot  he  both  seea  in  the  same  state  of  the 
eye.  To  remedy  this  inooavenience,  a  convex  glass 
Is  used,  of  such  focus  as  to  require  no  more  efibit 
than  is  necessaty  for  seeing  the  distant  objects  di»- 
tiitctly.  By  means  of  this  lens,  the  image  will  ap- 
pear as  if  it  were  placed  on  the  surface  of  the  papa*. 
In  fig.  l.bdvia  conrex  glass  of  12  inches  focus,  at 
'e  the  eye  is  placed ;  Jgke  is  the  course  of  the  rays 
-proceeding  from  the  object  to.  the  eye. 

Those  whose  eyes  are  adapted  to  seeing  neajr  ob- 
jects alone,  will  not  derive  advantage  irom  the  use  of 
a  convex  glassy  but  will  requife  a  concave  gbs^  to 
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Camera  be  placed  at^^  in  the  course  of  Uie  rayfe  from  (he 
^'^**^  object  to  the  reflecting  surface.  In  6g.  2.  Plate  XL VI. 
t^  is  a  concave^glass  placed  in  the  above-mentioned 
situation ;  it  is  so  disposed  as  to  be  turned  at  pleasure 
into  its  place,  as  the  sight  of  tlie  observer  may  re* 
quire.  Persons  whose  sieht  is  nearly  perfect,  may 
use  either  the  concave  glass  placed  before,  the  re- 
flecting surface,  or  the  convex  glass  placed  between 
the  paper  and  the  eye. 

Usutfonn      Jn  die  actual  construction  of  the  instrument,  a 

^  *'' i^  OTism  is  used  instead  of  a  mirror  and  a  plain  glass. 

ddiu  ^^  ^J*  ^''^*™  ^^®  object  fail  upon  the  surface  he  of 

the  prism  fig.  8.  This  surface  be  is  inclined  22^  de- 
grees to  the  horizon.  The  refractive  power  of  the 
glass  allows  none  of  the  rays  in  this  situation  to  pass 
out ;  they  are  all  reflected  from  the  surface  be  to  the 
aurfkce  a£,  and  from  that  to  the  eye ;  ab  makes  an 
angle  of  1S5  degrees  with  Ac,  and  22^  degrees  with 
the  vertical.  Hie  eye  cannot  seethe  pencU  through 
the  prism  as  it  does  through  a  plain  glass ;  there- 
fore, in  order  that  the  pencil  may  be  seen,  the  eye 
must  be  so  placed  that  only  a  part  of  the  pupil  may 
'  be  above  the  edge  of  the  prism,  as  at  e,  fig.  5. ;  and 
then  tlie  reflect^  image  will  be  seen  at  the  same 
time  with  the  paper  and  pencil.  There  is  a  small 
piece  of  brass  perforated  with  a  hole,  md  moving  on 
a  centre  at  e,  fig.  2. ;  this  serve*  to  keep  the  eye  in 
one  position,  aa  it  must  be,  that  the  image  may  be 
steady,  and  also  to  regulate  the  relative  quantities  of 
li^t  to  be  received  firom  the  object  and  from  the 
paper. 

The  instrument,  being  near  the  eye,  does  not  re- 
quire to  be  large.  The  smallest  sise  which  can  be 
executed  witib  accuracy  is  to  be  preferre^t  <uid  u 
such  that  the  lens  is  only  three-fourths  of  an  inch 
in  diameter.  Fig.  4.  shows  the  instrument  on  its 
stand,  and  clamped  to  a  board.  The  joint  by  which 
the  prism  is  attached  to  the  stand  is^  double.  The 
whole  instrument  packs  in  a  box  eight  inches  by 
Xwo^  and  half  an  inch  deep. 

lu  Vati,  This  instrument  serves  for  drawing  objects  of  all 
forms,  and  consequently  also  for  copying  lines  al- 
ready drawn  on  a  plain  ^uriaoe*  If  it  is  required 
that  the  copy  shall  be  of  the  same  size  as  the  origi- 
nal drawing,  the  distance  from  the  drawing  from  £be 
prism  should  be  the  same  as  the  distance  of  the 
paper  flt>m  the  eye-hole.  No  lens  will  be  necessary 
in  this  case,  because  the  image  and  the  paper  being 
both  at  the  same  distance  from  the  •eye>  coincide 
without  the  aid  of  a  glass. 

In  order  to  have  a  reduced  cooy  of  a  drawing, 
the  drawing  is  to  be  placed  at  a  distance  from  the 
prism  greater  than  the  distance  of  the  paper  from 
,  the  eye-hole.  If  the  distance  is  twice  as  great,  a 
copy  will  be  obtained,  in  which  the  lines  are  of  one- 
half  the  iize  of  die  lines  in  the  original,  and  so  in 
proportion  for  other  distances.  A  lens  is  necessary, 
that  the  eye  may  be  enabled  to  see  at  two  difierent 
distances ;  and,  in  order  that  one  lens  may  serve, 
the  distance  between  the  eye-hole  and  the  paper 
should  be  variable ;  to  that  efiect,  the  stand  is  sus- 
ceptible of  being  lengthened  or  shortened  at  plea- 


sure. 


The  length  of  the  stem  is  adjusted  upon  optical 
principles.    When  a  distant  object  is  to  be  dehneat- 
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ed,  the  fays  coming  from  it,  and  reflected  by  the  in-  Zm 
strument  to  the  eye,  are  parallel,  and  it  is  required  hici4 
that  the  rays  proceeding  from  the  papn  to  the  eye^'^V 
should  also  be  parallel.  This  is  accomplished  by  »• 
terposing  a  lens  between  the  paper  and  the  eye,  with 
its  principal  focus  on  the  paper.  Wh^n  the  objea 
to  be  delineated  is  so  neiM^  that  the  rays  which  come 
from  it  to  the  eye  are  divergent,  then  it  is  required 
that  the  rays  from  the  paper  should  likewise  be  di- 
veivent  in  the  same  degree,  in  order  that  the  paper 
and  the  image  may  both  be  seen  distinctly  by  the 
same  eye ;  for  this  purpose  the  lens  must  be  placed 
at  a  distance  from  tlie  paper  less  than  the  distance 
of  its  principal  foctis.  The  stem  of  the  instrument 
is  marked  at  certain  distances,  to  which  the  coDju* 
gate  foci  ace  in  the  several  proportions  of  2,  3, 4, 
&c.  to  1,  so  that  distinct  vision  may  be  obtained  is 
all  cases  by  placing  the  original  drawing  more  dit* 
tant. 

If  the  convex  lens  be  transposed  to  the  fnmt  of 
the  prism,  and  the  proportional  distances  be  reven* 
ed,  a  magnified  image  of  the  object  will  be  obtained. 

This  instrument  has  deservedly  come  into  uae.  IttCa^n 
advantages  when  compared  with  the  camera  obsconinttik 
are,  1st,  That  it  is  small  and  easOy  carried  about  ^ 
2dly,  That  no  lines  are  distorted,  not  even  those  ^ 
most  remote  firom  the  centre,  whereas,  in  the  camen 
obscura^  the  lines  which  are  not  near  the  centre  of 
the  field  are  more  or  less  distorted.    3dly,  In  the 
field  of  the  Camera  lucida  70  or  80  degrees  may  be 
included,  whilst  the  distinct  field  of  the  camera  ob- 
scura  does  not  extend  bqrond  30  or  55  degrees  at 
most.    The  specification  of  Dr  WoUaston's  patent 
for  the  camera  lucida  is  inserted  in  the  Repertory  of 
ArUf  Vol.  X.  1807rP*  l6S,  and  his  description  of  the 
mstrument  in  Nidiolson's  Journal^  Vol.  XVII. 

If  the  camera  lucida  be  fixed  at  the  eye-glass  of  a  itiifpiB 
telescope,  it  will  reflect  to  the  eye  the  image  of  ^^^^ 
objects  in  the  field  of  the  telescope,  so  that  a  drawing  ^^ 
of  the  inoage  may  be  made.     See  Dr  Brewster's  Ac- 
count qftome  Pnilotophical  Instruments.   A  pkin  re- 
flecting ghiss,  fixed  at  an  angle  of  45  degrees  with  the 
horizon,  and  placed  so  as  to  receive  the  rays  from 
the  eye-gUss  of  a  telescope,  will  aJso  sive  an  image 
of  the  objects  in  the  field,  so  situated  that  the  image 
may  be  traced  with  a  pencil.    Varley's  patent  gra- 
phic telescope  is  upon  this  principle.    In  order  that 
the  field  may  be  large,  the  magnifying  power  of  tbe 
telescope  should  be  small. 

Tbe  inherent  qualities  of  all  the  instruments  forTM 
drawing  in  perspective  being  closely  allied,  it  wiil^^^ 
be  proper  to  say  something  of  the  principles  0Dp^\ 
which  these  instruments  are  formed,  and  to  nien'^Q^ 
tion  some  that  are  not  described  in  other  parts  of 
this  work. 

To  make  a  perspective  drawing  of  an  object  is  to 
lav  idown  on  paper  a  section  of  the  perspective  cone, 
whose  apex  is  at  the  eve,  and  whose  base  is  the  ob- 
ject. An  experienced  draughtsman  can  draw  tbe 
figure  of  this  section  without  the  aid  of  instruments. 
Others  who  have  not  acquired  the  facility  of  draw- 
ing the  image  they  see,  must  have  recourse  either 
to  measurement^  or  to  the  instruments^  fMck  bring 
the  image  under  the  pencil. 


Camera  lucida. 


FLATE  XLVI. 
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Camem  Drawing  by  KDeasorement  is  performed  by  actually 
Locid^  measuring  the  height  of  the  principal  parts  of  the 
object,  and  their  horizontal  distance  from  the  eye, 
together  with  the  distance  of  the  paper  from  the 
eye,  and  from  these  dimensions  the  drawing  is  con- 
structed by  the  systematic  rules  of  perspective. 

Another  mode  of  obtaining  a  drawing  by  mea* 
surement,  is  to  measure  the  angles  at  the  eye« 
Suited  to  this  purpose  are  theodolites,  astronomical 
quadrants,  or  other  instruments,  capable  of  measur* 
ing  vertical  knd  azimuthal  angles  at  the  eye.  The 
angles  to  be  measured  are,  Uie  angles  of  altitude, 
and  the  angles  of  azimuth,  between  the  point  of  sight 
and  the  principal  points  of  the  object ;  and  if  the 
tangents  of  the  azimuthal  angles  be  laid  down  with 
a  rfudius  equal  to  the  distance  of  the  paper  from  the 
eye,  and  the  tangents  of  the  angles  of  altitude  with 
a  radius  equal  to  the  distance  of  thobpaper  multiplied 
by  the  secant  of  the  azimuth,  the  situation  or  the 
principal  points  of  the  drawing  will  be  determined. 
Or,  if  the  instrument  is  capable  of  measuring  angles 
an  any  pkne,  the  angles  between  the  principal  points 
of  the  object  and  the  point  of  sight  are  to  be  ob- 
served, and  the  azimuthal  angles  of  these  principal 
points  with  the  point  of  sight;  and  the  tangents  of 
both  are  to  be  laid  down  on  the  paper,  with  a  ra- 
dius e^ual  to  the  distance  of  the  paper  from  the 
Bye. 

But  these  two  modes  by  measurement  are  long, 
particularly  the  first.  Usually,  therefore,  the  instru- 
ments to  which  recourse  is  had  for  facilitating  the 
operation  of  drawing,  are  such  as  give  an  image  or 
section  of  the  perspective  cone  on  a  plain  surface, 
so  that  the  pencil  may  be  drawn  over  the  outline  of 
the  image.  These  Instruments  may  be  considered 
under  two  heads.  The  first  comprehending  those  in 
which  the  pencil  is  immediatdy  drawn  over  the 
lines  of  the  imaffe.  The  second  those  in  which  the 
pencil  has  a  motion  parallel  to  that  of  the  point  which 
moves  over  the  lines  of  the  image. 

Of  the  first  kind  are  the  following.  1.  The  tra- 
cing pane,  a  very  simple  and  convenient  instrument, 
consisting  in  a  transparent  plate  of  plain  ground 
glass,  or  of  Muscovy  glass,  placed  vertically  between 
the  object  and  the  eye ;  whilst  the  eve  is  kept  fixed 
by  a  sight,  the  outline  of  the  image  is  drawn  on  the 
glass  with  Indian  ink.  2.  Or  the  upright  glass  may 
be  divided  into  small  squares  bylines  crossing  each 
other,  and  the  paper  on  which  the  drawing  is  to  be 
made,  being  similarly  divided,  the  particuhr  inter- 
sections on  the  glass  that  cover  the  principal  points 
of  the  object  are  observed,  and  these  points  are  laid 
down  on  the  corresponding  intersections  on  the  pa- 

Er.  S.  The  image  seen  in  a  plain  mirror,  may  also 
drawn  on  its  surface  with  Indian  ink.  4*  In  the 
camera  obscura,  different  forms  of  which  are  de- 
scribed in  the  Encydopadia  under  the  articles  Di- 
opTHics  and  Optics,  the  image  to  be  drawn  is 
formed  at  the  focus  of  a  lens.  5«  In  the  camera  lu* 
cida  the  reflected  image  is  used. 

^  In  the  second  division  of  the  instruments  which 
give  a  section  of  the  perspective-xsone  susceptible  of 
being  delineated,  the  pencil  does  not  move  imme- 
diately over  the  lines  of  the  image,  but  moves  parallel 
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to  these  lines.  1«  There  is  a  rod  which  can  be  mov-  r4miera 
ed  in  all  directions,  consistent  with  its  remaining  pa-  '^^^^^ 
railel  to  itself.  If  one  extremity  of  this  rod  be  mov-  campcr. 
ed  in  space  over  the  outlines  of  the  image  which  the 
eye  sees,  a  pencil  at  the  other  extremity  will  neces- 
sarily move  with  a  similar  motion,  and  form  a  draw- 
ing of  the  object  on  paper^'  In  Sir  Christopher 
Wren's  instrument,  of  which  he  has  given  the  de- 
scription and  figure  in  the  Philosophical  Tramac- 
tionSf  Vol.  IV.,  the  rod  is  suspended  by  strings  pas- 
sing over  puUies,  and  the  ends  of  the  strings  are  fixed 
to  a  counterpoise.  On  ji  similar  principle  is  Pea* 
cock's  instrument,  described  in  the  Philosophical 
TransactionSf  Vol.  LXXV.,  p.  S66 ;  and  the  instru- 
ments treated  of  in  the  Stockholm  Transactions  for 
the  years  1760,  1774,  and  1790.  S.  The  pencil 
may  delineate  Uie  base  of  a  cone  similar  and  op- 
posite to  the  perspective  cdne.  If  the  rays  from 
the  extreme  points  of  an  object  cross  on  the  ray 
from  the  centre,  as  they  do  in  passing  through  a 
small  hole  into  a  dark  room,  and  if  it  be  supposed, 
that  in  the  place  of  one  of  the  rays  a  slender 
inflexible  rod  is  substituted,  iqoveable  on  a  cen- 
tre at  the  hole,  when  this  ro^  is  moved,  so  that 
its  outer  extremity  goes  over  the  outlines  of  the 
external  image,  a  pencil  fixed  to  its  inner  extre- 
mity will  form  an  inverted  drawing  of  the  object. 
Of  this  nature  is  the  optigraph  of  Ramsden  and 
Thomas  Jones,  described  in  the  Philosophical  Ma^ 
gaxine.  Vol.  XXVIIL  1807,  p.  67*  The  image  of 
the  object  is  seen  in  a  telescope.  There  is  a  piece 
of  plain  glass  near  c  in  the  focus  of  the  eye-glass  of 
the  telescope  F,  Plate  XL VI.,  fig.  5.  On  the  centre 
of  this  piece  of  glass  is  a  dot :  a  is  a  plain  mirror,  in- 
clined so  as  to  reiflect  the  image  of  the  object  down  in- 
to the  telescope ;  this  mirror  remains  fixed,  whilst  the 
telescope  is  moveable  on  a  universal  joint  at  its  object- 
glass  b.  Near  c  is  another  plain  mirror,  which  reflects 
the  rays  to  the  eye-glass.  The  eye  bdng  placed  at  the 
eye-glass  at «,  the  telescope  is  to  be  moved  by  the 
handle  h,  so  that  the  dot  in  the  focus  of  the  eye- 
glass shall  pass  over  the  outlines  of  the  image  seen 
by  the  eye,  and  the  pencil  at  L  performing  a  similar 
motion  to  that  of  the  dot,  and  sliding  freely  in  its 
sheath,  presses  with  its  weight  on  the  paper :  a  draw- 
ing of  the  object  is  the  result.  If  the  stand  and 
slider  H  be  lengthened,  an  enlarged  drawing  will  be 
obtained.  The  instrument  packs  in  a  box  14  inches 
by  6  and  3.  (y.) 

CAMPER  (PaTBR)|  eminent  for  his  extensive 
knowledge  in  the  various  branches  of  Medicine, 
Zoology,  and  Comparative  Anatomy,  and  for  his 
taste  in  the  Fine  Arts,  was  bom  at  lieyden,  Majr  the 
11th,  1723.  His  family  had  long  held  distinguished 
%  situations  in  the  magistracy  of  that  city,  where  his 
grandfather  had  exercised  the  profession  of  medi- 
cine. His  father,  Florent  Camper,  was  a  Protestant 
clergyman,  and  had  officiated  in  that  capacity  for 
some  years  at  Batavia ;  but  had  returned  to  his  na-  ^ 
tive  country  in  1713,  after  marrying  Sarah  Ketting,  * 
who  was  born  of  Dutch  parents,  at  Surat.  Florent 
<!!amper  was  an  enthusiastic  admirer  of  painting,  and 
took  great  delight  in  the  society  of  artists,  whom  he 
treated  with  the  greatest  liberality,— his  purse  being 
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(^mprr.  ever  open  to  such  as  needed  hM  guktanc^  He  wm 
'  much  connected  with  the  learned  tneti  #h^  adcvned 
the  University  of  Lejden  at  the  begmniog  of  Hie  iMC 
century ;  and  was  on  terms  of  intimate  IHtftMsp 
with  the  great  Boerhaave.  Yovng  Camper  has,  no 
doubt,  been  greatly  hidebted  for  his  soeceM  t«  the 
fortunate  circumstances  in  which  he  watf  frfaeed  \n 
early  life ;  being  thus  surrounded  hy  men  of  eelarew 
ed  and  cultivated  understandings,  eminent  fan  th«f 
taste  and  learning,  asd  having,  at  the  same  time, 
every  incentive  diat  a  wise  education  could  aii|»ply 
to  emulate  those  excellent  models ;  but  natofe  had 
besides  endowed  him  with  that  inherent  desire  ef 
knowledge,  that  t»pac!ly,  and  diet  vigour  end  a<s 
dvity  of  mind,  which,  united  as  Chey  were  with 
a  robust  constitution  of  body,  enabled  Mm  to  reap 
the  foil  benefit  of  these  advantages.  He  gave 
very  early  proofs  of  his  possessing  these  mental 
(qualities,  which  lay  the  foundation  -of  future  effli< 
nence;  and  his  father,  discerning  with  deHght  the 
auspicious  dawn  of  his  genius,  jodkiously  removed 
fdkatever  might  cramp  its  growUl,  and  avoided  ittt« 
posbg  on  him  as  a  task  those  instructions  and  attm* 
ments,  which  he  seen«pd  so  weR  inclined  to  acquhe 
and  pursue  as  an  amusement. 

He  applied  himself,  at  an  early  i^,  to  drawing 
end  paintmg»  under  the  tuition  of  Meor  and  of  Ikis 
son,  both  of  whom  were  celebntted  artists,  and  soimi 
became  remarkably  profldent  in  thetfe  accompiiah- 
t&ents.  He  derived,  ia  the  course  of  his  life,  i«» 
mense  advantage  from  tfie  AtB  with  whicb  he  uaed 
his  pencil  in  ddineating  any  object  in  whieb  he  was 
interested,  whetbec  among  the  works  of  art,  er  the 
productions  of  naturef-^-or  whetiief  they  were  the 
ofbprings  of  hb  own  cosrception,  in  the  course  of  his 
philosophical  researdres.  The  value  of  this  ae* 
quitement,  as  aa  object  of  early  education,  is-  wot, 
perhaps,  m  general,  sofflciently  appreeialed^  Tfie 
povrer  d(  conceiving  readily,  and  with  comectftess^ 
mechanical  fbrms,  »  one  of  the  itm.  usefei  resultt 
that  practice,  in  the  delineatton  of  objects,  eaft  eOB« 
fer,  and  is  of  incalculable  advantage  in  a  ymne^y  of 
pursuits,  with  which  such  a  talent  might  not,  at  fiiet 
sight,  seem  to  be  immediately  concerned.  There  ti 
no  doubt,  fer  instancy  liiat  it  must  remove  many 
difllcuHies  in  the  study  of  Geometrv,  by  fhcilitatkig 
the  conception  of  figured  space,  the  properties  of 
which  are  the  subjects  of  that  science.  An  aceurafe 
knowledge  of  Anatomy  is  still  more  directly  depend* 
ant  upon  the  same  power  of  apprehending  the  rela^ 
tlons  of  form.  The  progress  which  Camper  made  in 
this  branch  of  science,  and  the  nange  of  mquines  to 
whidi  he  afterwards  made  his  knowledge  subservienti 
are  strikins  ilhistralionB  of  this  position. 

He  was  mdebted  to  Labordea  for  his  fim  lessons 
in  Geometrv;  and  was  instructed  in  Natural  niflo* 
sbph^  by  Mnsscheiibrock  and  Gravesande,  who  were 
the  intimate  fHends  of  hfar  firther,  and  whose  names 
will  be  ever  illustrious  in  t)ieannids  of  science.  From 
these  studies  he  was  naturally  led  to  tfie  pursuit  of 
Medicine,  of  whidi  die  elementary  bnndiee  have  w(^ 
close  an  alliance  with  the  physical  sciences ;  and 
having  entered  the  university  of  Leyden,  became 
the  pupil  of  Oaubius,  Van  Rooytn,  and  the  elder 
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AlbiiKia;  for  Boeifaami  waa,  by  tUs  time,  incsn^.  r^ 
tated  by  the  iafirmtties  ef  age  frem  caatirobTwiOJ!^ 
exertions  as  public  teacher  in  the  univeraity.  C«i. 
per  earned  the  first  ihiita  ef  his  academical  Uxron 
by  ceeehinff,  in  174«,  tke  degree  of  Socfor  ia  Phi, 
losophy  and  Mediemc ;  on  which  occaiimi  be  piib* 
lished  two  disaertationat  the  one  De  Fmr,  ifaeuber 
De  oculi  fmiAumiaM  pdrtUmSf  winch  aie  maw^jim^ 
with  commendation  by  Baldinger,  in  hb  ^gnpky 
ofLmmg  Pkuudans^  and  wfaacfa  have  btaa  pmetvsd 
by  Haller.  in  die  former  he  iUustratea  and  defeodi 
Smith's  Tkt&ry^  Vimn^  and  in  the  latter  dtsciibci 
and  gieeaphites  ef  Pedt's  Ctoui  an  iU  Ega  o/d^. 

The  acquaintance  be  had  fotned  at  coflsge  with 

atvend  foreigneM  of  nesit^  had  long  inspiisd  lua 

with  n  desire  of  travdMng,  and  of  granfyiog  bii 

tliivsl  for  knawlndge,  by  visiting  diibrant  eooacriei, 

and  eenvefsing  with  man  distuigaislted  Ibr  tbeif  ac* 

qoweasents  in  the  several  bauscbes  oi  scianos.   Bat 

the  dedining  heakh  of  faia  parania,  who  were  bsv 

advanced  in  yeata^  and  seated  the  contjnnsi  pm- 

sence  and  kindest  attentions  of  their  aon,  longbn. 

vented  him  fiR)m  aeoomplishing  his  wisheSb   IMr 

death,  however,  whicli  Imnpened  m  1748,  reksNd 

him  from  duties^  whfail  keiiad  die  conaatoiioaofis. 

iicting  had  b«tn  ae  piousfy  dhtthaigisd  I  and  be  nn 

after,  at  the  age  of  twentv-six,  embarked  for  Eoglaai 

In  London  be  aaet  with  the  calebiated  pbyftduu 

Mend,  Fringla>  and  Pitcahrn,  widi  whom  ha  betani 

aoquaintwL    He  punned  his  medical  stndisi  aodn 

Hnntev^  Sharp^  faiellie>  avl  WndMsler,  aad  in- 

dnlgad  his  taste  for  nntiiral  hintefy,  by  eiaanrng 

diligeody  dm  caMnetsof  Hans  Sloaae  aad  Cottntoa) 

nnddieeelketionaofHittandCatasby.  HeitadM 

Botany  onder  SiKet,  and  Astronomy  oodv  Sboft; 

and  was  inamieied  in  the  nse  ef  the  micmocops  bf 

Bnkevi  whewae  nt  dmt  time  ^iplying  this  itntrfeannt 

with  s#HHidi  suceess  to  ob^cra  of  natnrd  liinny. 

He  seemed  determined  t»  snfier  no  epporiaaity  of 

aMMunhig  a  stoin  ef  meful  knowledge  to  escape  kk ; 

and  aldkougit  Ui  views  eubraeed  a  wide  mags  of 

snbfeets,  he  was  never  artisSad  widi  a  supeSkiil 

gtenoe^  nee  araaaed  to  the  sepena  of  othei%  eins 

there  was  a  poaaibillty  of  seeing  with  Us  ona  e^ 

Hm  objoete  of  his  endoflliy*    ilia  attendon  was  tiff- 

denlaffiy  direoMd  to  the  nsecbnnicai  ans;  be  viand 

the  pfinoipal  nMnnteoietieai  and  was  ind8&ti||ibh 

in  oollecdng  Inatnaotiona  ft-om  ataaim  ef  eanaeomifi 

every  dapoMnent  i  ttid  hie  eager  cnriosity  tvsa  at* 

tended  to  the  deiaila  of  nnval  nmhiteotaie,  to  dt 

iiedy  of  whitib  he  devoted  a  eensldenaite  pertios  of 

thne.    He  nna  in  die  habit,  during  all  his  trsveh, 

of  making  minoioi  ef  ovesy  thkig"  he  saw  and  lesm* 

ed;  and  his  happy  foellity  hi  die  employment  ef  tbt 

pendl>  emMed  him  to  take  sketcheaon  dieqwtif 

every  obieot  of  wUeh  a  deifaiention  oonki  be  okM 

Knowledge  thns  derived  foom  personal  obstrvatiM 

is  the  asofe  valaabie,  as  it  is  mere  stMnd  v  iajftm* 

ed  on  the  memory,  and  as  it  is  lem  liiMe  toiflet* 

cttiney,  and  less  likely  t«^  be  titidtured  with  pnju- 

dice,  er  dknerted  by  the  medium  thiwngh  which  it 

h  received.    He  stitt  cultivated  his  tntte  for  {Mint* 

ingi  and  ncffobted  much  praetieal  skin  n  the  sit 
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Camper,  of  engraving.  After  femftiniog  about  a  fiar  ia 
London,  and  TiBiting  die  univerBities  of  OxAtd 
and  Cambridge^  he  proceeded  to  FarUy  aad  doi- 
voted  two  monUu  to  the  iospeetion  of  the  priiici* 
pal  piMio-establiriiments  hi  that  capital.  He  then 
travelled  onwarda  to  Lyons  and  Geneva:  but  the 
prosecution  of  his  journey  in  the  direction  of  Italy 
was  stopped  by  the  intelligence  he  received  of  his 
being  appointed  Professor  in  Philosophy,  Medicine^ 
and  SiirgeiY)  at  Praneker,  in  FHseland ;  and  he  POi* 
turned  to  Holtend  by  Switaerland,  and  the  banks  of 
the  RhinOy  visitmg,  as  he  passed  thraugb  Bade*  die 
great  Bemeuiili,  Mid  eaaoitntng,  kt  Uie  library  of  that 
city,  liie  writings  of  Erasmus  and  the  paintings  of 
Holbein.  The  itinerary  ^ioh  he  kept  of  his  jeiimey 
tN>ntains  a  great  number  of  valuable  ramaiis  on  agri* 
culture  ttid  aedoffy,  and  showed  how  well  he  was 
gifted  with  we  tawnt  for  observation. 

In  consequence  of  a  eevere  fllnees  with  which  hta 
was  attacked  in  1749»  he  was  obliged  to  de%r  entae* 
Ing  upon  the  duties  of  his  new  Frofbssorshlp  tiH  the 
autumn  of  the  following  year,  when,  in  confemity 
with  the  oustom  on  theie  oeeasions,  he  pronounced 
a  pubUc  inaugural  discourse,  choosing  as  his  subject 
De  Mundo  (^ime.  About  the  same  period  he  was 
eleeted  a  Fellow  of  the  Royal  Sociaty  of  London. 

He  had  reaped  so  much  advantage  by  his  rsai* 
denee  In  Bngland,  and  was  so  mueh  attached  to  its 
hAabltants,  and  AiU  of  adiniration  for  the  great  pub* 
He  establishmeiils  of  that  eointry,  that  he  returned 
IbeKe  daring  die  vacation  of  1759,  and  resumed  his 
varieus  pufsyits^  both  medical  sod  scientific,  with  un* 
abated  aideuv.  Among  ether  objects,  his  attention 
was  mueh  dfaeeted  to  the  method  of  Inoculatii^  for 
the  small-pox,  the  practice  of  which  was  as  yet  oon- 
£ned  to  fiiigland.  On  his  return  to  Franeker  he  re« 
enmed  his  lectures,  which  were  every  year  moreliu** 
merottsly  attended,  and  gained  him  such  incMasing 
e(rfebrlty,  that  he  was-  soon  ranked  as  one  of  th# 
ablest  men  of  science  in  Holland.  In  1755,  he  was 
appointed  ProfosBor  of  Anatomy  and  Surgery  at  the 
Anenesum  of  Amsterdam,  and  came,  in  cense* 
quencoi  to  settle  in  that  city,  which  was  then  the 
seat  of  opuienee  and  learning.  According  to  cus« 
tom,  be  pronounced  two  Inaugural  discourses,  the 
first,  De  Amd^mn  in  owmUnu  scietUiis  usu  ;  and  the 
second,  De  utio  in  Medioina.  In  1756,  he  married 
the  widow  of  the  Burgomaster  of  Harlingen. 

After  continuing  six  yaars  in  Amsterdam,  his  avo- 
cations were  so  multtpned  and  fotigubg,  that  he 
yielded  to  the  strong  dssire  which  |£b  Camper  had 
hmg  entertsined  of  retiri^  to  Frisdand ;  and  once 
more  took  up  hk  abode  at  his  countnr  boose  near 
Ananeker.  He,  of  ooune,  resigned  his  Prefessoiw 
ebip  at  Amtterdam ;  but  was  allowed  to  retain  tile 
title  of  Henorarv  Prefossor  of  that  Acadeaoy.  His 
principal  work,  during  the  thne  be  had  held  that 
cbair,  waa  the  first  volume  of  his  DemomtrtiHonu 
Anaiomieo*P9thohp€m»  But  thi|  leisure  be  now 
enjoyed  in  his  retireaicnt  in  iVbeland,  allowed  him 
to  dievoie  his  whde  time  to  science  9  and  the  second 
vohirae  ef  the  same  work  nnade  its'  appearance  in 
1T6S;  together  with  several  other  pubiioationsy  of 
which  notice  wifl  be  taken  in  dieseqael; 
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Two  yean  dins  gMded  by  rapidly  in  the  country,  Camper, 
when  he  was  again  called  to  the  acUre  duties  of  an  ^^^  "^"^ 
academical  life,  by  the  i^poietment  which  was  con* 
fermd  upon  him  of  Professor  of  Medicine,  Surgery, 
and  Anatomy,  in  the  Unirersity  of  GroningeH.  The 
proxiuMty  of  this  city  to  his  present  habitation,  the 
natural  actifity  of  his  mindt  and  a  conscientious  de* 
sne  of  being  useful  to  the  community,  concurred, 
with  the  love  of  fiuae,  which  retirement  had  npt  ex-; 
tin||uished,  in  inducing  htm  to  undertake  the  office 
which  he  was  now  so  honourably  eidled  upon  to  dis* 
charge.  He  acccrdingly  establidied  himtelf  and  his 
family  at  Oroningen,  wd^  at  his  inauguratkin  as  pro* 
fessor,  delivered  &  dhwourse,  De  udmiraUli  anak^ie 
imUr  Miirpei  e$  animaUa.  The  great  interest  which 
ha  took  in  the  improvement  of  agriculture*  led  to 
the  establishment^  un^  his  auspices,  of  a  society 
fiw  the  purpose  of  conducting  experiments  in  this 
important  art.  To  this  society  Camper  was  nomina- 
ted Secretary.  He  bestowed  much  pains  in  investi-* 
gating  the  iwture  of  an  epideoaic  disorder,  which 
provailed  extensively  among  the  cattle  of  Hdlaodt 
and  In  devising  the  best  meant  of  dimlniBhiog  its 
ravages.  He  made  these  the  subject  of  several 
leetursi^  whidi  he  read,  ip  1769^  ^  (he  Academy  of 
Oroningen ;  end  bit  propostfd  method  of  inoculating 
the  diaorder,  with  a  view  of  disarming  it  of  its  vir<^ 
lance,  lypeam  to  ham  effectually  succSteded  in  those 
districts  where  it  was  adc^pted.  He  was  also  much 
oectqded^  at  this  period*  with  researches  in  Natural 
History ;  and  made  a  variety  of  important  discoveries 
ia  Coatparative  Anatomy,  of  which  we  Aall  after- 
wards  give  a  brief  account. 

The  ten  years  that  he  spent  at  Oroningen  were 
esteemed  by  Cansper  the  happiest,  at  the  same  time 
that  they  were  the  moat  laborious,  of  his  life ;  and 
be  probably  weald  never  have  quitted  a  situation  ia 
every  respect  ee  congoskil  to  his  tatte»  or  the  circle  of 
fiMMa  be  had  fermed  there,  by  whom  his  talents 
were  well  appreciated,  and  in  whoee  approbation  he 
found  the  reward  of  bis  exertions,  if  the  wishes  of 
his  wife,  and  his  owii  anxiety  to  superintend  the 
education  of  his  fiunily,  had  not  induced  him  to  make 
the  sacrifice  ef  all  theae  enjoyments,  and  once  more 
remove  to  Pmaeker  Atsademy,  at  which  his  sons 
were  to  be  placed.  Ha  continued,  nevertbelessi 
steadily  to  prosecute  hie  various  pbiloBophioal  and 
medical  researches  until  the  yeatf  1776,  when  he 
sostafamd  a  heavy  stroke  of  aflietiea  in  the  death  of 
his  wifi%  in  whom  hia  afectiona  had  been  centered 
during  a  union  of  twenty  years,  aad  whose  domestic 
vhrtues,  and  exemplary  attention  to  her  children,  had 
semwed  her  the  esteem  and  respect  of  all  who  knew 
her.  As  the  most  effioacioua  aaode  of  soothing  hia 
grief,  he  detenaained  upon  varying  the  scene,  and 
makh^  occasional  excurriona  to  the  neighbouring 
parti  of  the  Continent.  He  accordingly  visited  aS 
the  citiea  that  offered  objects  of  attraction  in  the 
scienees  or  the  fiae  arte ;  sbd  after  gratifying  his 
taste  for  painting  by  the  si^^t  of  the  masterpiecea 
of  Bubens,  Vandyke,  and  of  other  Painters  ef  the 
Flemish  School,  proceeded,  in  search  of  amuteroent 
and  instruction,  to  pay  aruither  visit  to  Paris.  Here 
he  enjoyed  the  aabiety  ef  Frmihhd^  Marmente],  J>u 
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CampiT.  derot,  DaubentoDi  Portal,  and  other  distinguished 
characters  in  |he  literary  and  scientific  world.  Re* 
turning  to  his  own  country,  with  recruited  spirits, 
he  applied  himself  with  iresh  ardour  to  his  favourite 
pursuits,  and,  aiming  at  more  comprehensive  views 
of  the  animal  kingdom,  occupied  himself  in  punning 
the  analogies  which  connect  its  several  departments, 
and  in  tracing  the  successive  links  of  that  extended 
chain,  by  which  the  different  orders  of  beings  are 
united  in  one  continued  series  of  gradation.  A  tour 
through  Germany,  at  a  lat^r  period  of  his  life^ 
brought  him  acquainted  with  many  treasures  in 
Natural  History,  with  which  that  countiy  abounds. 
The  anatomical  preparations  of  Kerkringius,  and  the 
observatory  of  Tycho  Brahe  at  Hambursh ;  the  col- 
lections of  Natural  History  of  Taube  and  Desrogues 
at  Zell,  and  the  superb  cabinet  of  antiquities  of  the 
Count  Walmoden  at  Hanover,  particularly  attracted 
his  attention ;  and  he  explored  with  the  ^e  of  a 
geologist  the  volcanic  district  of  Cassel.  He  formed 
^o  the  acquaintance  of  Zimmerman,  Soemmerring, 
and  other  eminent  physicians.  The  following  year 
he  visited  Prussia,  and  was  presented  to  the  great 
Frederick,  who  received  him  at  Potsdam,  with  much 
aflbbility  and  respect,  conversing  with  him  for  a  long 
time  on  the  subject  of  the  fine  arts;  and,  on  his  re- 
turn, had  the  honour  of  spending  two  dqrs  with  the 
brother  of  tiie  king,  Prince  H^ry  of  Prussia,  at 
Rhynsberg. 

in  1785,  Camper  was  chosen  Member  of  the  Royal 
Academy  of  Sciences  at  Paris,  an  honour  which  was 
the  more  highly  prized,  as  the  number  of  foreigners 
on  whom  it  was  conferred  was  limited  to  eight.    In 
the  same  year,  he  paid  a  fourth  visit  to  England,  a 
country  for  which  he  had  alw^r  shown  a  strong  par- 
tiality, and  was  again  gratified  with  the  society  of 
the  numerous  friends  he  had  left  there,  and  of  others 
whose  acquaintance  he  then  for  the  first  time  made. 
His  literary  and  philosophical  occupations,  nume- 
rous and  important  as  they  were,  did  not  preclude 
him  from  taking  an  active  part^  in  the  potitical  con- 
cerns of  his  country.     In  i76fi,  he  was  returned  as 
deputy  in  the  Assembly  of  the  province  of  Fries- 
land;  and  in  1776,  appeared  there  as  deputy  for 
Idaarderadeel.    He^persuaded  the  Assembfy  to  re- 
ject a  proposal  for  Uie  restoration  of  the  maritime 
dikes  of  that  province.    In  1788,  on  the  recommen« 
dation  of  the  Stadthdder,  he  was  nominated  one  of 
the  Council  of  State  of  the  United  Provinces,  and  was 
of  course  obliged  to  reside  at  the  Hague.    During  • 
the  revolution  which  soon  after  occucr^  in  Holland, 
lie  remained  fatthfiiMy  attached  to  the  party  of  the 
•Stadtholder ;  without,  however,  yielding  his  unqua- 
lified approbation  to  sJl  their  measures.  The  triumph 
of  his  own  party  was  even  accompanied  with  circum- 
stances which  gave  him  much  concern,  and  embit- 
tered the  latter  period  of  his  life.  ^   He  died  in  1789» 
of  a  violent  pleurisy,  on  the  7th  of  April :  and  lus 
remains  were  deposited  in  the  tomb  of  his  ancestors^ 
in  the  phurch  of  St  Peter  at  I^eyden. 

To  a  mind  enriched  with  vast  stores  of  knowledge,  • 
and  adorned  with  a  taste  at  once  elegant  and  refined, 
Camper  united  the  most  hoievolent  affections,  and 
possemd  all  the  virtues  of  domestic  and  sddal  life. 
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His  conduct  m  the  several  relations  of  son,  of  hus-    ^^ub^i 
band,  and  of  fiuher,  was  in  all  respects  exemplary. 
His  manners  were  remarkablv  placid,  and  bespoke 
that  habitual  equanimity,  which  was.the  characteristic 
quality  of  his  temper,  and  which,  amidst  strong  sensibi- 
lity to  the  affections  of  humanity,  he  constantly  studied 
to  preserve.    Nature  had  bestowed  upon  him  a  dig- 
nified and  graceful  form,  and  a  remarkably  dbimated 
and  expressive  countenance.    His  voice,  which  was 
sonorous  and  flexible,  was  excellently  adapted  for 
public  speakmg.    He  had  a  singular  facility  In  ac> 
quiring  languages ;  and  spoke  fluently  Latin,  Eng- 
lish, French,  and  German ;  and  had,  besides,  attain- 
ed a  coiopetent  Ipiowledge  of  Greek  and  of  Italian* 
Few  men  have  received,  during  their  lives,  so 
many  honourable  marks  of  literary  distinction  as 
Camper.     Besides  those  which  have  been  already 
mentioned,  he  was  chosen  Member  of  the  Academies 
of  Petersburg,  Berlin,  Edinburgh*  Manchester,  Thou- 
louse,  Gottin^n,  Harlem,  Rotterdam,  and  Flushing; 
and  was  Foreign  Associate  of  the  Royal  Society  of 
Medicine  at  Paris.    He  obtained  the  prixe  of 'the 
Academy  of  Harlem,  for  his  Memoir  an  tkePh^sieai 
Education  ^  ChUdren^    His  Researches  an  Specific 
Remedies  gained  him  the  prixe  of  the  Academy  ckf 
Sciences  of  Dijon ;  his  Obserwdions  on  Inactdaiion 
that  of  the  Academy  of  Thoulouse ;  and  his  Memoir 
an  Chronic  Diseases  of  the  Chest  that  of  the  Aca- 
demy of  Lyons.    The  Royal  Academy  of  Suigerj 
toted  him  three  prizes  for  his  Memasrs  on  the  In* 
JUiente  of  Different  Circumstances  in  Regknen  on  the 
Treatment  of  Surgical  Diseases*    To  specify  in  de- 
tail the  several  subjects  on  which  he  has  written, 
would  be  to  extend  this  article  to  too  great  a  length. 
We  shall,  therefore,  content  ourselves  with  enume- 
rating those  works  which  are  of  most  importance ; 
and,  instead  of  reciting  tbem  in  the  order  of  their 
publication,  shall  arrange  them  according  to  the 
subjects  to  which  they  relate.    His  principiU  labours 
were  bestowed  on  Comparative  Anatomy  and  Phy* 
riologyt  stnd  his  discoveries  in  this  wide  field  of  re- 
seardi  are  numerous  and  important.    A  posthumous 
collection  of  his  works  on  these  subjects  appeared  at 
Paris  in  1803,  in  8  vols.  Svo,  with  a  fobo  atlas  of 
plates,  undei)|the  tide  of  €Euvres  de  Pierre  Camper^ 
aui  ant  pour  obfet  miitoire  NatureUcf  la  Physio* 
togie,  et  P Anatomic  Camparie  ;  to  which  is  prefixed 
an  Essay  on  his  Life  and  Writings,  by  his  son,  and 
two  eulogiums,  one  by  Vicq  d'Axyr,  and  the  other 
by  Condorcet.   They  contain  his  Dissection  and  Na- 
tural  Hittory  of  the  OrangHnUang^  and  Mer  Spacies 
of  Apes.    Ue  examines  especially  the  peculiarities 
in  the  structure  of  the  organ  of  voice  of  diose  ani- 
mab,  which  deprive  them  of  the  pow^  of.  uttering 
articulate  sounds,  and  which  alone  would  place  an 
inunense  interval  between  them  and  the  human  spa- 
des.   His  anatoaaical  description  of  the  two-hora^ 
rhinoceros,  of  the  rein-deer,  and  of  the  elephant»  are 
the  subjects  of  separate  dissertations ;  as  also  his  re- 
searches on  the  structure  of  the  great  bones  of  birds» 
and  the  manner  in  which  atmospherical  air  is  intro> 
duced  into  them  (of  which  the  discovenr  was  made 
by  Camper,  prior  to  the  time  at  which  Huntor  pub- 
lished his  observations  on  the  seme  fiict) ;  on  the 
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structure  of  the  porpoiie  and  ^e  whale ;  on  the  clas- 
sification of  fishesy  accprding  to  the  system  of  Lin- 
nmua ;  on  the  anatomiod  «8tra.oture  of  the  organs  of 
hearing  in  fishes,  and  of  the  blowing-holes  of  the 
cetacea  ;  on  the  dugon  of  Buifpn}  and  the  sirena  la* 
certina  of  LinnsuSi  both  of  which  be  pronounces  to 
bdong  to  the  class  of  fishes ;  on  the  generation  of 
thejulpa,  or  American  toad;  on  the  croaking  of  the 
male  frog ;  on  the  petrifactions  found  In  the  moun* 
tain  pf  St  Peter,  near  Maestricht,  and  the  fossil  bones 
of  fish  and  other  animals ;  on  the  analogies  that  may 
be  traced  between  the  several  parts  Si  the  animal 
kingdom,  especially  in  the  structure  of  the  human 
species^  cqmpared  with  those  of  qiuidrupeds,  birds, 
and  fishes ;  on  the  alteration  of  form  in  the  human 
species  produced  by  agie ;  on  the  diversity  of  features 
whicb  characterize  different  nations,  and  the  mode 
of  expressing  these  differences  in  delineating  the  hu* 
man  figure ;  on  the  mode  in  which  the  passions  are 
indicated  by  the  countenance;  on  the  beau  phy* 
siguCf  or.  thie  beauty  of  fonns ;  and  on  the  analogy 
between  plants  and  animals.  In  the  practical  brandies 
of  il^Iedicihe,  he  has  written  observations  on  the  tno« 
ciidatipn  of  the  small  pox,  founded  on  experiment ; 
on  tlie  theory  and  treatment  of  chronic  diseases  of 
the  lungs,  and  a  i^storical  inquiry  into  the  principal 
methods  pf  cure  employed  by  the  ancients  and  mo- 
4s!^  in  theae  disoi^rs;  on  the,  tiature,  employ* 
pient,  and  WMie  of  operation  of  remedies  termed 
sp^cj^ica;  pn  Ibe  nature,  causes,  and  tnaatmeiit  of 
iffiffty,  and  fhe  diflkrent  indications  of  cur^  derived 
&ofn  ^e  ^ififMm ;  oo.the  nature  of  cancer,  and 
c^i  thp  signs  46noting  thos&  of  the  breast  that  do  not 
f  <jbiit  pf  eure ;  jm  Uie  hemise  incident  to  new-born 
CQJuidren,  Spe^ ;  pn  ulcers  in  tibe  urethra  and  prdap- 
§4^  l^i ;  pn  •Ae  fracti^'e  -  of  the  patella ;  on  the  ^caUus 
of  ^riid^tured  bpnes;  on  lithotomy,  -and  espedally 
op  tY^  p^thpd  pf  performing  that  operation  at  two 
different  tin^,  according  to  th^  plan  of  the  cele^ 
brated  Franco;  on  the '  construction  of  bondages 
fi^  hernias ;  on  bandages  in  general ;  on  the  abuse 
pf  oiptments  and  plasters,  in  the  treatment  of  ul-^ 
cars,  ^d  pn  improved  methods  of  managing  them  ; 
on  dye  npxioiis  ftffiscts  attending  the  admission  of  air 
Vato  tl](p  boc^,  and  the  ioAuence  of  this  principle  on 
the  treatme)9t  <^  surgical  diseases.  In  the  depast- 
rnpnt  pf  ^^idwifery,  he  has  written  a  letter  to  Dr 
Van  Gescher  on  ^e  utility  of  the  section  of  the 
si^mp^ysis  puUs  in  laborious  labours,  and  observa- 
tions on  the  use  of  the  leyer  of  Roonhi^sen  in  diffi- 
cult parturition.  Several  memmrs  on  the  subject  of 
in&nticide,  and  the  juridical  questions  connected 
with  that  subject,  were  publisfaed  by  him  at  Leen- 
Varden.  (w.) 

.€AMPQMi)LN£S(D.  Pedro  RoDaiGUES,CaMTJB 
pa),  a  Spanish  Statesman,  and  Writer  of  great  celer 
brityt  pait'eulftrly  on  subjects  of  Political  Philosophy, 
wap  bom  in  the  Astmrias  towards  the  year  1710*  We 
^aye  sought  in  vain  /or  biographical  materials  in  re- 
gard  to  ^tajjs  eminent  per^n,  of  whose  life  .we  can 
$pd  no  paaticulars  but  .the  scanty  AQticea  contained 
ip  thp  Bk^phie  UnhxerseUe^  woo.  the  Supplement  to 
4ie  |ai^  .e£tion  of  ithe  Dtdionnaire  JJniversd.  From 
these  wftido  we  leam  that,  in  V!66ho  was  appointed 
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by  Charles  III.  Fiscal  of  the  Royal  and  Supreme  Oampo 
Council  of  Castille;  that  on  the  accession  of 
Charles  IV.  in  1788  he  was  appointed  President 
of  this  Council,  and  afterwards  Minister  of  State; 
and  that  he  was  expelled  from  •  the  Council,  and 
deprived  of  all  his  employments,  when  Count  Flo« 
rida  Blanca  came  into  power.  He  was  Director 
of  the  Royal  Academy  of  History^  and  an  honorary 
member  of  most  of  the  other  similar  establishments 
in  Europe.  He  supported  his  expulsion  from  office 
and  power  with  firmness  and  dignity ;  and  died  at 
Madrid,  according  to  the  Diciionnaire  Univerself  in 
1789i  but  according  to  the  Biographic  Universelle^ 
not  till  after  the  commencement,  of  the  present  ceh^ 
tury. 

The  number  of  his  works,  and  the  variety  of  sub* 
jects  which  they  embrace,  show  htm  to  have  been 
a  man  of  uncoiatnon  activtty,*as  wdl  as.vemtility  of 
talent,  while  some  of  them  display  such  a  depth  of 
political  knowledge,  and  superiority  to  the  preju.* 
dices  of  his  country  and  ilge,  as  have  ranked  him  in 
the  fii^t  class  of  raoderp  writers  on  Political  Eco- 
nomy and  Legislation.  The  following  list  contains 
abridged  titles  6f  his  principal  works,  all*  of  which, 
we  believe,  were  published  in  the  Spgiirfi  language) 
and  none  of  them,  so  far  as  we  know,  has  ever  ap» 
peared  in  an  English  dress. 

1.  Hitiorical  Dusertationt  an  ike  Order  of  the 
Kmghig  Temolars.  Madrid,  1747*  2.  A  TrantbHon 
of  the  Per^Jm  t^f  Hauno,  with  Noiet.  1756.  This 
translation  was  made  from  Hudson's  edition  of  the 
PmpluSf  and  the  Notes  oonCain  a  refutation  of  the 
objections  urged  by  I>odwell  against  the  anthenticitj 
of  this  celebrated  Journal,  wl&h  is  now  oniverBally 
admitted  to  be  one  of  the  most  curious  relics  of  an- 
tiouily.  The  learning  and  ability  which  he  display- 
ed in  suppoirt  of  it  procmied  him  an  unsolicited  plaoe 
among  the  corresponding  members  of  the  French  Aca*- 
demy  t^  Inscripfions  and  BeUea  Leitree.  *  S.  A  Qeo" 
gra^ical  Account  of  the  Kingdom  ofPortngal.  1762. 
4.  Two  Memorials  relative  to  the  means  of  regulating 
and  employing  Gypsies  and  Vagrants.  1763-4.  5.  A 
Memorial  on  the  eeoessityqfd  Free  Commerce  in  Grain. 
1764.  6,  Memorial  on  the  provisioning  of  the  ciiy 
ofMadridy  drawn  up  add  published  by  order  of  the 
Supreme  Council.  1 768>  S  vols.  8vo.  ?•  Discourse  on 
tie  Protection^ Industry.  'J774»  in  8yo.  3.  Dis* 
course  bn  the  education  ^  Artisans.  8vo,  177^*  in 
1777  he  gave  ^o  the  world  an  Appendix  to  this  work, 
containing  a  view  of  the  causes  which  have  led  to 
the  decline  of  arts  and  manufactures  in  Spidn,  in  4 
vols.  8vo.  Of  these  two  great  works,  the  Dispurso 
sobre  eljbmentp  de  la  industria  popular ^  and  Discurso 
sobre  la  educacion  Popular  de  los  Artesanos^  Dr  Ro< 
hertson  speaks  as  follows;  ''  Almost  every  point  of 
iniportance  with  respect  \o  interior  police,  tasuition, 
agriculture,  manu&ctures,  and  trade,,  domestic  as 
well  as  foreign,  is  .examined  in  the  course  of  them ; 
and  there  are  not  many  authors,  even  in  the  nations 
most  eminent  for  commerdied  know^dge,  who  have 
carried  on  their  inquiries  with  moreShorough  know- 
ledge  of  those  various  subjects,  and  aJmore  perfect 
freedom  from  vulgar  and  national  prejudices,  or  who 
have  united  mocefa^>pily  the  calm  researches  of  |ihi'« 
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Campo*    losophy,  with  the  ardent  zeal  of  a  public-spirited  ci- 
»«"«•     tizen,"     ( History  of  America.) 

The  above  seem  to  be^the  chief  productions  of 
the  pen  of  Campomanes ;  but,  besides  these,  he 
was  author  of  several  other  pieces  on  historical  and 
literary  subjects ;  and  he  published  a  complete  edi- 
tion of  the  voluminous  works  of  FevjoOi  to  which 
he  prefixed  an  account  of  the  life  of  that  learned 
Benedictine. 

CAMUS  (Charles  Stbphek  Louis),  a  mathe- 
matician  and  mechanician :  born  at  Cressy  en  Brie, 
near  Meaux,  the  ^5th  August  1699 ;  son  of  Stephen 
Camus,  a  surgeon  of  that  town,  and  Margaret  Mail- 
lard. 

His  taste  for  practical  mechanics  was  very  early 
demonstrated  by  a  singular  ingenuity  in  the  con- 
struction of  a  variety  of  little  machines,  with  which 
he  amused  himself;  and  he  soon  felt  so  strongly  the 
value  of  mathematical  studies,  that  he  urged  his  pa- 
rents to  find  the  means  of  sending  him  to  a  school 
where  he  might  apply  to  them.  In  compliance  with 
his  wishes,  he  was  placed,  when  he  was  little  more 
than  ten  years  <Hd,  .at  the  College  de  Navarre,  in 
Paris:  and  in  two  years  he  acquired  Icnowledge 
enough  to  become  an  instructor  of  others,  and  to  re- 
lieve his  friends  from  all  further  expence  in  his  edu- 
cation. He  was  assisted,  in  the  pursuit  of  the  higher 
departments  of  the  mathematics,  ^by  the  celebrated 
M.  Varignon.;  and  he  particularly  applied  himself 
to  civil  and  military  architecture,  and  to  astro- 
nomy. 

1.  The  first  result  of  his  studies  that  was  destined 
for  the  public  eye,  was  an  essay  On  ike  Matis  of 
Ships,  a  subject  which  had  been  proposed  in  17S7 
OS  a  prize  question  by  the  Academy  of  Sciences. 
This  essay  was  received  with  considerable  appro- 
bation, and  was  inserted  in  the  second  volume  of 
the  CoUedum  of  Prize  Memoirs :  shortly  after, 
the  author  was  made  an.  Adjunct,  or  Subassoci- 
ate,  of  the  Academy,  in  the  department  of  Mecha- 
nics. 

2.  In  1728  he  brought  forwards  a  memoir  on  the 
lAxing  force  of  bodies  in  motion,  in  which  he  con- 
cludes, from  considering  the  actions  of  springs,  and 
other  similar  powers,  ^t  its  true  measure  is  the 
product  of  the  mass  into  the  square  of  the  velocity, 
as  Leibnitz  maintained :  this  product  being  also  pro- 
portional to  that  of  the  force  mto  the  space  through 
which  it  acts,  while  the  momentum  is  proportional  to 
the  force  and  the  time  conjointly.  In  December 
1780,  M.  Camus  was  appointed  Professor  of  Geo- 
metry to  the  Academy  of  Architecture,  and  a  few 
years  afterwards  he  became  Secretary  to  the  saipe 
body. 

8.  The  Memoirs  of  the  Academy  for  1782  contain  a 
short  paper  on  &  Problem  proposed  by  M»  Cramer, 
respecting  the  determination  of  two  curves  bearing 
a  particular  relation  to  each  other.  It  was  the  cus- 
tom of  the  age  to  consider  exercises  of  this  sort  as 
trials  of  strength,  to  which  it  was  incumbent  on  all 
geometricians  to  submit,  for  the  honour  of  the  coun- 
tries in*  which  they  lived,  and  of  the  societies  to 
which  they  belonged.  The  author  was  elevated 
in  1788  to  the  xank  of  an  Associate  of  the  Academy, 


CAM 

together  with  Cluraut,  over  whom  he  even  obtsmed  Ga 
some  advantage  in  the  ballot  yj? 

4.  He  communicated  to  the  Academy,  in  the  same 
year,  a  valuable  paper  on  the  Teeth  of  Whd^,  La- 
hire  had  already  laid  the  foundation  of  the  investira- 
tion  on  its  true  basis,  and  had  pointed  out  the  use 
of  different  epicycloidal  curves  for  the  fomig  of  the 
teeth  of  wheels  in  different  circumstances :  and  M. 
Camus,  in  this  essay,  enters  into  some  further  in- 
quiries, particularly  with  regard  to  the  best  proper. 
tions  for  the  length  of  the  teeth,  and  the  compam. 
tiye  diameters  of  the  wheels :  a  discussion  for  which 
his  intimate  acquaintance  with  the  art  of  the  clocb 
maker  made  him  particularly  well  qualified,  h 
1786  he  accompanied  Maupertuis  and  Clairaut  in  the 
expedition  to  Lapland,  for  the  measurement  of  a  de- 
gree of  the  meridian  ;  and  he  was  enabled  to  tenda 
them  very  essential  service,  not  only  as  a  geome- 
trician and  an  astronomer,  but  also  by  his  skill  in 
various  departments  of  the  mechanical  arts,  which 
became  particularly  valuable  in  so  remote  a  situation. 

5.  M.  Camus  directed  his  attention  in  17S8  to  (he 
well  known  but  interesting  mechanical  phenome- 
non of  a  Pistol  ball  piercing  an  open  door,  without 
causing  any  very  sensible  motion  in  the  door,  and 
published  a  paper  on  the  subject  in  the  Memoirs  tf 
the  Academy.  He  justly  observes,  that  the  effisct  of 
any  force  depends,  not  only  on  its  magnitude,  batal- 
so  on  the  time  for  fdiich  it  operates ;  and  thatthoogh 
the  impulse  of  the  ball  must  tend  to  carry  the  door 
before  it,  with  a  force  paramount  to  the  resistaoce 
which  it  opposes  to  the  ball,  yet  the  time  of  the  ac- 
tion of  this  force  is  too  short  to  produce  a  sensiMe 
effect  on  the  whole  mass  of  the  door.  6,  7.  In  1739 
he  presented  to  the  Academy  two  hydraulic  me- 
moirs, the  one  on  Water  buckets,  the  other  on  Pmfi. 
In  the  latter  he  investigates  the  diameter  of  a  valve, 
capable  of  transmitting  the  greatest  quantity  of  n* 
ter,  within  a  given  barrel ;  a  valve  which  is  too  large 
not  being  at  liberty  to  rise  to  a  sufficient  height 

8.  He  inserted  in  the  Memoirs  for  1740  a  confii- 
tation  of  a  Mechanical  fallacy ^  which  has  misled 
many  of  the  enthusiasts  who  have  bewildered  them- 
selves in  the  search  of  a  perpetual  motion:  demon- 
Btratmg,  that  when  a  number  of  weights  are  cauwd 
to  descend,  in  any  imaginable  paths,  at  a  greater 
distance  from  the  centre  of  a  wheel  than  they  ascend, 
the  number  of  the  weights  descending  at  any  one 
time,  must  always  be  smaller  than  Uiose  of  the 
weights  ascending ;  and  in  such  a  proportion,  as  per* 
fectly  to  compensate  for  the  mechanical  advantage 
apparently  gained  by  the  greater  distance.  In  the 
following  year  he  was  recdved  into  the  number  of 
the  Aciudemicians,  in  the  department  of  Geometry, 
on  occasion  of  the  resignation  of  M.  Fontenelle, 
9.  He  published  also,  in  the  Memoirs  for  174<1|  as 
account  of  a  Gauging  rule,  for  measuring  barrels  of 
di^rent  forms,  by  simple  inspection  of  the  logarifh- 
mic  scales  engraved  on  it,  observing  only  some  easf 
rules  for  their  adjustment,  according  to  the  general 
nature  of  the  solid.  10.  In  1746  he  presented  a 
Report,  in  conjunction  with  M.  Hellot,  on  the  LengA 
of  the  Standard  Ell,  which  was  thought  worthy  of 
being  inserted  in  the  collection  of  the  Academy. 
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11.  We  find  among  the  Memoirs  tot  1747  an  esaay 
of  M.  Camus  on  the  T^mgents  of  Curves  having  se- 
veral branches,  (grossing  each  other ;  which  frequent- 
ly require,  for  their  determination,  the  use  of  fluxions 
of  the  higher  orders,  the  first  fluxions  of  the  absciss 
and  ordinate  vanishing  together.  M.  Saurin  had 
before  given  a  similar  solution  of  the  problem,  but 
had  not  attempted  to  explain  the  metaphysical 
ground,  upon  which  the  apparent  paradox  is  recon- 
ciled  to  the  general  principles  of  the  differential  me- 
thod. 

12,  M.  Camus  also  assisted  in  several  determina- 
tions and  reports  which  were  referred  at  various  times 
to  committees  of  the  Academy ;  and  particularly  in 
the  reipeasurement  of  M.  Picard's  base  from  Ville- 
juif  to  Juvisy,  which  was  performed  by  eight  mem- 
bers, and  recorded  in  the  Memoirs  for  1754'. 

15.  The  latter  years  of  his  life  were  much  occu- 
pied in  various  engagements  connected  with  the  of- 
fices of  Examiner  m  the  schools  of  the  Royal  Engi- 
neers and  in  that  of  the  Artillery,  to  which  he  was 
nominated  by  the  King.  He  undertook,  for  the  ad- 
vantage of  the  students  in  these  schools,  the  labo- 
rious task  of  I'educing  into  a  uniform  system  a  com- 
plete course  of  mathematical  study,  in  which  the 
geometrical  method  was  as  much  as  possible  observ- 
ed, and  which  is  considered  as  highly  creditable  to 
his  talents  and  exertions :  it  was  entitled  Cours  des 
MaihSmatiqueSy  4  vols.  8vo.  14.  He  also  published 
an  Elemeniaru  work  on  Arithmetic, 

In  person  M.  Camus  was  tall ;  his  countenance 
was  agreeable ;  his  manners  firm,  and  occasionally 
somewhat  warm ;  but  he  was  far  from  being  either 
morose  or  vindictive.  He  waf  elected  a  foreign 
member  of  the  Royal  Society  of  London  in  January 
1764.  He  married,  in  1733,  Mad««.  M»  A.  M,  Four- 
rier,  and  had  four  daughters,  the  eldest  of  whom 
was  married  to  M.  Pagin ;  the  others  died  young. 
His  last  illness  was  supposed  to  have  originated  from 
a  cold,  taken  in  a  professional  journey,  during  tlie 
hard  winter  of  1766;  and  to  have  been  aggravated 
by  affliction  for  the  loss  of  his  surviving  daughter : 
be  died  a  few  months  after  her,  on  the  4th  May  1768. 
He  left  a  variety  of  manuscripts,  demonstrative  of 
his  habitual  diligence,  and  of  the  extent  of  his  re- 
searches ;  but  not  deemed  of  sufficient  importance  to 
meet  the  hazards  of  posthumous  publication.  {HisL 
Acad.  Par.  1768.P.  144.)  (m.  e.) 

CANADA.  In  the  Encydopadia  will  be  found 
an  account  of  the  settlement  and  early  history  of 
Canada,  with  other  particulars  relative  to  the  nature 
and  productions  of  the  country.  At  present  we 
propose  to  add  such  further  information  as  we  have 
been  enabled  to  collect  from  the .  works  of  recept 
travellers. 

In  the  year  1791 9  the  territory  formerly  dis- 
tinguished by  the  general  name  of  Canada,  was  di- 
vided, by  an  act  of  the  British  Parliament,  into  the 
two  provinces  of  Upper  and  Lower  Canada.  These 
are  comprehended  within  the  6I®  and  81®  of  west 


CAN 


695 


longitude  from  London,  and  between  4S^  Scy  and    Canada. 
52®  north  latitude ;  and  are  computed  to  extend  from  ^•^'V^^ 
east  to  west  about  1400  miles,  4ind  from  north  to  south 
from  200  to  400  miles. 

The  province  of  Lower  Canada  lies  between  45®  Lower  Ca- 
and  52®  of  north  latitude,  and  between  the  6S^  and  ■'^^ 
81®  of  west  longitude.  On  the  north  it  is  bounded 
by  the  territory  of  East  Maine ;  on  the  east  by  the 
Gulf  of  $t  Lawrence,  the  river  St  John,  and  part 
of  the  Labrador  coast,  noir  annexed  to  the  govern- 
ment of  Newfoundland;  on  the  south,  by  New 
Brunswick  and  the  territories  of  the  United  States, 
namely,  the  district  of  Maine,  the  province  of  New 
Hampshire,  the  state  of  Vermont,  and  the  state  of 
New  York ;  on  the  west,  by  a  line  which  separates 
it  from  Upper  Canada,  c^mmencine  at  a  stone 
boundary  on  the  north  bank  of  the  Lake  St  Francis, 
in  St  Lawrence  river,  thence  north,  to  Ottawa  river, 
which  it  ascends  to  its  source  in  Lake  Temiscaming, 
and  from  thence  due  north,  till  it  strikes  the  boun* 
dary-line  of  Hudson's  Bay,  including  all  the  terri- 
tory to  the  westward  and  southward,  commonly 
known  ifnder  the  general  name  of  Canada.  This 
province  is  divided  into  the  districts  of  Montreal, 
Three  Rivers,  Quebec,  and  6asp6,  which  by  pro- 
clamation of  the  Government  were,  in  1790,  subdi- 
vided into  the  following  twenty-one  counties,  viz. 
Bedford,  Buckingham,  ComwalHs,  Devon,  Dorches- 
ter, Eppingham,  Gasp6,  Hampshire,  Hertford,  Hunt- 
ingdon, Kent,  Leinster,  Montreal,  St  Maurice,  Nor- 
thumberland, Orleans,  Quebec,  Richlieu,  Surrey,  War- 
wick, artd  York.  The  minor  divisions  are,  1^,  Hie 
seignories,  or  the  original  grants  of  the  French  'Go- 
vernment under  the  feudal  system,  which,  in  the  year 
1721,  were  again  partitioned  out  into  parishes.  The 
limits  of  these  last,  however,  have  not  been  very  strict- 
ly adhered  to,  portions  of  ancient  parishes  having  been 
from  time  to  time  constituted  into  new  ones.  sS,  The 
townships  or  grants  of  land  made  by  the  English  Go- 
vernment since  the  year  1796,  in  free  and  common 
soccase. 

The  following  are  the  boundaries  of  Upper  Ca-  Upper  Ca- 
nada: On  the  east,  it  is  bounded,  "since  the  year"^'^ 
1791>  by  Lower  Canada;  on  the  north-east,  by  the 
Grand  or  Ottawa  river,  which  is  the  common  boun- 
dary between  it  and  the  lower  province;  on  the 
north,  by  the  territories  of  the  Hudson's  Bay  Com- 
pany ;  on  the  south  and  south-east,  by  the  United 
States  of  Americai  although  the  common  frontier 
between  these  two  states  is  fwt  from  being  well  defin- 
ed. It  is  merely  an  imaginary  line,  beginning  at  the 
village  of  St  Regis  on  the  St  Lawrence,  in  the  45th^ 
of  north  latitude,  passing  up  the  middle  of  this  river, 
through  Lake  Ontario,  the  Niagara  river,  and  Lake 
Erie,  and  continuing  thence  through  the  middle  of  the 
water-commuiiication  Intp  Lakes  Huron  and  Superior, 
along  the  middle  of  the  chain  of  lakes  whicn  leads 
to  the  Lake  of  the  Woods,  and  from  thence  due 
west  to  the  river  Mississippi.*  The  treat}'  of  1815 
provides  for  the  revision  of  this  boundary-^line.    On 


*  This  is  the  boundary  fixed  by  the  treaty  of  1783,  when  the  country  was  little  known,  and  it  is  there- 
fore erroneous ;  the  Lake  of  the  Woods  being  to  the  north  of  the  sources  of  the  Mississippi.  A  line  drawn 
due  west  from  this  lake  would  never  strike  the  Mississippi. 
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Canada,  the  west  and  north-west,  no  limits  have  been  assign- 
ed ;  and  Upper  Canada  may  be  supposed,  therefore, 
'to  extend,  in  this  direction,  as  far  as  the  Pacific  and 
Northern  Oceans. 

Ujppcr  Canada  is  divided   into   eight  districts, 
namely, 


Eastern, 

Johnstown, 

Midland, 

Newcastle, 


The  Home, 
•Niagara, 
London,  and 
The  Western. 


These  again  are   subdivided   into  twenty-three 
counties,  namely, 


Glengary, 

Stormont, 

Dundas, 

Prescott, 

Russel, 

Grenville, 

Lee^, 

Carleton, 

Frontenac, 

Lenox, 

Addington, 

Hastings, 


Prince  Edward, 

Northumberland, 

Durham, 

York, 

Norfolk, 

Oxford, 

Middlesex, 

Lincoln, 

Haldimand, 

Kent,  and 

Essex. 


These  contain  159  townships,  exclusive  of  Indian 
lands,  and  certain  other  portions  that  are  reserved 
for  the  Crown,  and  the  maintenance  of  the  Protest- 
ant clergy.  The  quantity  of  land  in  each  township 
is  con^puted  by  Bouchette,  in  his  valuable  and  ela- 
borate woric  on  Canada,  to  amount,  on  an  average,  to 
61,600  acres,  making  the  whole  amount  to  9>6d4,400 
acres;  of  which  5,000,000  of  acres  are  granted  in  feu 
^d  common  «occage,  2,769,828,  are  reserved  for 
the  Crown  and  clergy,  and  3,924,572  still  remain  to 
be  granted, 
Cenenl  "[Die  country  of  Canada  is  intersected  by  moun- 

Aspect  of  tainous  ridges,  which  extend  from  the  coast  far  into 
tbo  Good-  ^^  interior,  and  between  -these  lie  extensive  valleys, 
•which  are  generally  pleasant  and  fertile.  On  the 
southern  shore  of  the  St  Lawrence,  a  ridge  of  heights 
rises  near  the  eastern  extremity  of  Lower  Canada, 
which  runs  close  to  the  river  for  upwards  of  100 
miles,  and  forms  its  rugged  banks  as  far  as  Cape 
Tourment,  about  30  miles  below  Quebec.  Here 
the  ridge,  taking  a  direction  west  south-west,  termi- 
nates on  the  river  Ottawa,  about  38  leagues  above  its 
confluence  with  the  St  Lawrence;  extending  west- 
ward from  Cape  Tourment  along  the  course  of  the 
river  about  300  miles.  The  tract  of  country  lying  be- 
tween it  and  the  St  Lawrence,  which  mav  be  estimat- 
ed at  from  15  to  30  miles  in  breadth,  is  beautifully 
picturesoue,  well  watered,  and  level.  Towards  the 
westwara,  more-especially,  it  maybe  considered,  both 
in  respect  to  population,  soil,  and  skilful  cultivation, 
as  the  choicest  part  of  the  province. 

That  part  of  Canada  which  lies  on  the  north  side 
of  this  ridge,  is  comprehended  within  the  Ottawa 
river  on  the  nortfi-west,  the  81st  paraHel  of  west 
longitude,  and  the  52d  of  north  latitude.  It  is  inter- 
sected by  another  and  higher  range  of  mountains, 
whidi  runs  into  the  interior  in  a  norUi-west  direction, 
M  the  distance  of  about  200  miles  from  the  former 


ridge,  and  which  forms  the  height  of  land  by  which  Cim 
the  tributary  streams  of  the  ^t  Lawrence  arc  divid.  W^/ 
ed  from  those  that  fall  into  Hudson's  Bi^.  Of  this 
extensive  wilderness,  which  has  been  but  imperfect- 
ly explored,  all  that  we  know  is,  that  it  is  covered 
with  immense  forests,  whose  dreary  solitudes  are  oolj 
hiterrupted  by  hunting  parties  of  wandering  savagei. 

On  the  south  side  of  the  river  St  Lawrence,  i 
ridge  commences  nearly  100  miles  below  Quelle, 
taking  a  south-west  direction  ;  and,  opposite  to  thb 
city,  it  is  about  10  leagues  distant  from  tke  river. 
The  intervening  country  is  a  fertile  and  well-culti- 
vated level,  with  several  insulated  hOls,  or  rather 
rocks,  of  a  singular  form,  and  thinly  covered  with 
small  trees  near  their  summits.  The  same  chaio, 
continuing  in  a  south-west  direction,  crosses  the 
boundary-line  between  Canada  and  the  United  States 
to  the  west  of  Lake  Memphremagog,  and  proceeds 
in  the  same  course  until  it  meets  with  the  HudiOD 
river.  The  tract  between  this  ridge  and  the  St 
Lawrence,  with  the  exception  of  some  occaaooai 
ridges,  is  nearly  level ;  and,  from  the  richness  of  its 
soil,  is  covered  with  populous  and  flourishing  settle- 
ments. 

Beyond  this  ridge,  at  about  the  distance  of  50 
miles,  is  anotlier  and  a  higher  ridge,  generally  deoo* 
minated  the  Land's  Height,  as  it  divides  the  tribu- 
tary streams  of  the  St  Lawrence  from  those  which 
flow  towards  the  Atlantic  Ocean,  and  its  summit  ii 
also  supposed  to  constitute  the  boundaiy-llDe  be- 
tween tne  territories  of  Great  Britain  and  the  United 
States.  This  range  of  mountains  commences  near 
Cape  Rosier,  in  the  Gulf  of  St  Lawrence,  and,  run- 
ning into  the  interior  in  a  direction  nearly  parallel 
with  the  course  of  the  river,  and  with  the  former 
chain,  it  terminates  upon  the  eastern  branch  of  Con- 
necticut river,  being  in  length  nearly  400  miles.  The 
country  lying  between  these  two  ridges,  varies  in  its 
quality  and  fruitfulness,  according  to  its  peculiar  si- 
tuation. From  the  45th  degree  of  north  latitade, 
which  is  the  boundary-line  between  Canada  and  die 
United  States,  to  the  river  Chaudi^i^,  within  a  few 
mil^s  of  Quebec,  there  is  a  tract  of  ezceUeot  and 
fertile  land,  divided  mostly  into  townships,  many  of 
which  are  settled  and  under  cultivation.  This  part 
of  the  country,  both  from  its  luxuriant  soil,  aodfrom 
the  great  advantage  of  its  being  contiguous  to  the 
United  States,  and  its  comprehending  the  main  roads 
and  principal  points  of  communication  between  the 
two  territories,  will  probably  become  the  most  flon- 
rishing  portion  of  the  province.  From  the  rirer 
Chaudiere  eastward  to  Lake  Temiscouata,  the  land 
is  broken,  irregular,  and  of  an  indiferent  qualitj; 
interspersed,  however,  with  some  good  and  produc- 
tive tracts,  of  which  the  returns  would  amply  repay 
the  expences  of  cultivation. 

From  Lake  Temiscouata  eastward  to  Cape  Rosier, 
in  the  Gulf  of  St  Lawrence,  the  country  baa  been 
but  partially  explored.  But  it  appears  generally  to 
be  of  a  rugged  and  mountainous  character,  and  such 
Xnurts  of  it  as  are  known  exhibit  an  appearance  01 
sterility  which  holds  out  no  encouragement  to  the 
labours  of  the  farmer.  On  die  banks  of  the  St  Law- 
rence, however,  some  fertile  spots  are  to  be  found,  on 
which  settlements  might  be  established  with  adnn- 
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tege.  On  the  soath  side  of  the  ridge,  down  to  the 
shores  of  Gaspe  and  Chaleur  Bay^  the  country  is  ge* 
aerally  barren  and  mountainous,  interspersed  with 
occasional  spots  of  excellent  land»  some  of  which, 
especially  thq^e  on  the  shores  of  Chaleur  Bay,  are 
well  settled.  They  contain  about  3000  inhabitants, 
most  o£  whom,  being  employed  in  the  fisheries,  be- 
stow comparatively  little  attention  on  agriculture. 

That  portion  of  Upper  Canada  which  has  been 
laid  out  into  townships,  extends  from  its  eastern 
frontier  along  the  north  shore  of  the  river  St  Law« 
rence.  Lake  Ontario,  Lake  Erie,  Lake  St  Claire,  and 
the  communication  between  it  and  Lake  Huron,  in 
length  about  570  miles,  and  its  breadth  towards  the 
north  varies  ftom  40  to  50  miles.  .  Through  the 
whole  of  this  track  the  soil,  is  excellent,  and  is  not 
exceeded  by  any  other  part  of  the  American  Conti- 
nent.   It  generally  consists  of  a  fine  dark  loam,  mix- 
ed with  a  rich  vegetable  mould ;  but  it  is  so  happily 
varied  as  to  present  situations  adapted  to  every  spe- 
-cies  of  produce.    For  about  170  miles  from  the  east- 
ern frontier  of  the  province  to  the  head  of  the  Bay 
4»f  Qttinte,  on  Lake  Ontario,  the  land  is  spread  out 
into  an  almost  uniform  level  of  great  beauty,  which 
.rises  only  a  few  feet  from  the  bank  of  the  St  Law- 
rence.   It  Is  well  watered  in  almost  every  direction 
hy  numerous  streams,  which  are  generally  navigable 
for  boats  and  canoes,  and  which,  at  the  same  time, 
present  the  most  desirable  situations  for  the  erec- 
*tion  of  machinery.    From  the  Bay  of  Quints,  about 
40  m^  fr^m  the  eastern  shores  of  Lake  Ontario 
to  its  western  extremi^,  runs  a  longitudinid  ridge  of 
no  great  elevation,  and  of  inconaiderable  breadth. 
Another  ridge,  called  the  Chieoistown  Heights,  ex- 
tends eastwa^  along  the  southern  riiores  of  Lake 
Ontario,  between  these  and  Lake  Erie,  into  the  State 
of  New  York.    Hiis  range  never,  rises  in  any  part 
jnore  than  l60  yards  above  the  level  of  the  lake. 
.Thecountiy  which  lies  between  the  two  lakes  of  On- 
tario and  Erie,  and  which  extends  round  the  western 
extremity  of  Lake  Ontario  to  the  Bay  of  Quints, 
comprehending  the  Newcastle,  the  Home,  and  the 
Niagara  districts,  or  nearly  one-third  of  that  portion 
of  the  province  which  has  been  surveyed,  and  laid 
out  into  townships,  is  watered  by  a  number  both  of 
large  and  small  streams.     The  land  throughout  is 
uncommonly  rich  and  fertile,  and  already  contains  a 
number  of  flourishing  settlements. . 
>    The  remaining  part  of  the  tract  we  have  been  de* 
scribing,  which  extends  along  the  southern  shores  of 
Lake  Elrie,  from  the  river  Ouse  to  the  Lake  and 
iliver  o£  St  Clair,  is  a  complete  level,  abounding  in 
the  most  advantageous  situations  for  settlements  ;  and 
those  places  whidi  are  already  occupied  and  under 
tillage,  equal  any  part  of  either  prorince,  for  the 
plenti^l  crops  and  thriving  farms  with  which  they 
abound.    That  portion  of  the  country  which  lies 
between  Lake  Erie  and  Lake  St  Clair  is,  perhaps, 
the  most  dellghtiiil  in  the  whole  province.    The  fer» 
tility  of  ^e  soil,— the  diversified  and  luxuriant  scene 
which  eveiyiHiere  opens  to  the  view, — ^the  excellent 
fish  whicb  abound  in  the  rivers,  and  the  proAision  of 
game  in  the  woods,  combine  to  attract  a  continml 
supply  of  new.settlers  to  this  highly  favoured  tract. 


Beyond  these  Cultivated  parts  of  Upper  Canada, 
there  are  large  tracts  of  land,  stretching  far  to  the 
northward,  covered  wiUi  immense  forests,  the  haunt 
of  wild  animals  and  of  wandering  savages.  But 
these  regions,  though  they  have  never  been  explor- 
ed by  the  Europeans,  are  known  to  spread  out  into 
valleys  of  a  rich  and  fertile  soil,  more  especially  in 
the  country  skirting  the  south-west  shore  of  the  Ot- 
tawa river.  They  are  also  watered  by  many  streams, 
some  of  a  large  size,  which  flow  both  into  Lake  Hu- 
ron, and  into  the  Ottawa  river.  The  course  of  these 
rivers  is  not,  however,  sufficiently  known,  to  be 
traced  with  accuracy  on  the  map.  In  those  unex- 
plored co\intries  all  sorts  of  timber  are  found  in  the 
greatest  profusion.  The  oak,  beech,  walnut,  ash, 
hickory,  maple,  elm,  pine,  sycamore,  birch,  and 
many  other  sorts,  grow  to  the  largest  dimensions, 
which  is  the  best  proof  of  the  fertility  and  vigour  of 
the  soil  in  which  they  have  taken  root. 

The  rivers  and  lakes  of  Canada  are  stamped  with 
a  peculiar  character  of  grandeur.  The  great  river 
St  Lawrence  issues  from  Lake  Superior,  and  flow- 
ing successively  through  Lakes  Huron*,  Erie,  and  On- 
.  tario,  &lls  into  the  ocean  after  a  course  of  2000 
miles.  Its  course  is  through  a  long  and  narrow  val* 
ley,  in  which,  also,  are  contained  the  great  lakes  from 
which  it  derives  its  ample  stream.  This  valley 
seems  to  have  taken  the  toxm  of  the  immense  col- 
lection of  waters  of  which  it  is  the  depository ;  it 
is  closely  encompassed  on  every  side,  except  on  Uiat 
through  which  the  river  makes  its  way  to  the  sea,  by 
di&rent  ranges  of  mountains,  which  completely  en« 
circle  the  great  lakes  at  the  'distance,  in  some  points, 
of  not  more  than  sixty  miles,  and  shutting  them  up 
from  the  interior,  form  the  dividing  ridge  between 
the  tributary  streams  of  the  St  Lawrence,  and  those 
which  flow  north  and  south  into  Hudson's  Bay  and 
the  Mississippi.  The  prodigious  volume  of  water 
which  the  St  Lawrence  rolls  into  the  ocean,  and  the 
extent  to  which  it  is  navigable,  give  it  the  pre-emi- 
nence over  all  the  other  great  rivers  of  the  American 
Continent.  Its  breadth,  at  its  mouth,  may  be  rec« 
kontd  go  miles,  and  at  Saguenay  river,  26o  miles 
higher  up,  it  is  still  18  miles  broad.  It  is  navigable 
with  safety  for  ships  of  the  line  400  miles  from  its 
mouth,  and,  to  Montreal,  l60  miles  further,  it  is  na- 
vigable, with  very  little  difficulty,  for  ships  of  600 
tons  buoden.  For  vessels  of  a  larger  size  the  navi* 
^tion  is  intricate  and  dangerous.  The  St  Lawrence 
IS  diversified  by  numerous  islands,  and  its  shores 
alternately  present  the  pleasing  view  of  flourish- 
ing settleinents,  and  of  sublime  and  picturesque 
scenery. 

The  tract  of  country  which  the  St  Lawrence 
drains  of  its  waters,  is  confined,  both  on  the  north, 
tod  mo^e  especially  on  the  south,  by  ranges  of 
mountains  which  run  along  its  whole  extent;  bo  that 
there  is  no  ade<)uate  space  for  the  formation  of  such  ' 
immense  tributary  rivers  as  pour  their  waters  into 
the  Amaeons,  the  Plata,  or  the  Mississippi.  It  will, 
accordingly,  be  found  that  the  main  stream  of  the 
St  Lawrence  irtiot  Increased  by' such  vast  accessions 
from  die  tributary  wvMiers^f  the  territory  through 
which  it  flows^  as  ihose-Iast  -i^eiitioned  rivers.    The 
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Canada,  principal  riven  which  it  receives  from  the  north,  ore 
'  the  Ottawa,  the  Masquinong^,  the  St  Maurice,  the 
St  Ann,  the  Jacques  Cartier,  the  Saguenay,  and  the 
Manicouagan.  From  the  south,  it  receives  the  Sal- 
mon river,  the  Chateaugay,  the  Chambly  or  Richlteu, 
the  Yamaska,  the  St  Francis,  tlie  Bccancour,  the 
Du  Chene,  Chaudiere,  and  Du  Loup.  Of  these, 
the  Ottawa  and  Saguenay  are  important  rivers,  and 
bring  a  great  accession  to  the  stream  of  the  St  Law- 
rence. The  Saguenay  is  a  broad,  deep,  and  uncom- 
monly rapid  river.  At  its  mouth  it  is  only  one 
mile  broad,  but  is  said  to  be  of  unfathomable  depth, 
attempts  having  been  made  to  find  the  bottom  with 
500  fathoms  of  line,  but  without  effect.  About  two 
miles  higher  it  has  been  found  to  be  from  ISO  to 
14*0  fathoms  deep.  The  Ottawa  is  also  a  large  and 
important  river.  It  has  its  rise  from  several  lakes  in 
Upper  Canada,  and,  rushing  over  a  bed  of  remarkable 
declivity,  fails  into  the  St  Lawrence  a  few  miles 
above  Montreal. 

No  country  in  the  world  contains  such  immense 
depositories  of  fresh  water  as  Canada.    Its  lakes  are 
not  only  numerous,  but  they  are  unequalled  in  mag- 
nitude by  those  of  any  other  country  in  the  world. 
Lake  Superior,  which  is  of  a  triangular  form,  is  381 
miles  in  length,  and  l6l  broad.    Its  circumference 
is  above  1100  miles,  and  it  is  equally  remarkable  for 
the  transparency  of  its  waters  and  for  their  extra- 
ordinary depth.    Lake  Huron  yields  but  little,  in 
point  of  extent,  to  Lake  Superior.     Its  greatest 
length  from  west  to  east  is  218  miles ;  at  its  western 
extremity  it  is  less  than  100  miles,  and  at  about  100 
miles  from  its  eastern  shore  it  is  scarcely  60  miles 
broad ;  but  near  the  centre  it  extends  southward  to 
the  breadth  of  180  miles.    Its  circumference,  mea- 
suring all  the  bendings  of  the  coast,  is  about  812 
miles.     At  the  western  angle  of  Lake  Huron  is 
Lake  Michigan,  which  is  262  miles  in  length  by  55 
in  breadth,  and  whose  circumference  is  731  miles. 
Lake  Erie,  which  is  connected  with  Lake  Huron  by 
the  river  Detroit,  extends  from  south  west  to  north- 
east 281  miles.    It  is  63^  miles  in  breadth  where  it 
it  is  broadest,  and  is  658  miles  in  circumference. 
From  the  north-east  extremity  of  Lake  Erie,  the 
communication  to  Lake  Ontario  is  by  the  Niagara 
river^  and  is  36  miles  in  length.    This  lake  is  171 
miles  in  length^  its  greatest  breadth  is  59j,  and  its 
circumference  is  467  miles.    In  the  interior,  the 
country  is  covered  with  numerous  snudler  lakes, 
which  are  so  connected,  that,  by  the  help  of  short 
pontages,  and  other  expedients,  a  navigable  commu- 
nication, by  means  of  canoes,  is  carried  to  the  Lake 
of  the  Woods,  .Lake  Winnipeg,  and  onwards  to  the 
distance  of  several  thousand  miles  in  the  remote  re- 
gions of  the  north-west  country. 

In  Canada^  the  opposite  extremes  of  heat  and 
cold  are  fek  in  all  their  exoess.  The  greatest  heat 
experienced  during  the  summer  is  from  96  to  102 
degrees  of  Fahrenheit  in  the.  shade ;  but  the  usual 
summer  heat  varies  from  75  to  80.  In  the  winter, 
the  mercury  sometimes  sinks  to  31°,  and  it  has  even 
been  known  to  fall  so  low  as  3&  below  0.-  It  never 
continues,  however,  above  one  or  two  days  at  these 
extremes,  and  it  is  sot  above  once  or  twice  in  a  sea* 
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son  that  tfats  excessive  cold  is  felt.    Thetoc«nm  t^ 
temperature  of  winter  may  be  estimated,  m  general  ^*^v^ 
to  be  from  20  domes  above  to  25  degrees  below  0! 
The  pure  air  and  cloudless  sky,  which  always  aci 
company  this  intense  frost,  make  it  iwth  pleasant 
and  healthy,  and  render  its  effects  on  the  baman 
bo(hr  much  less  severe  than  when  the  atmosphere  ii 
loaded  with  vapours.     In  the  vicinity  of  the  sea,  to. 
wards  the  eastern  coast  o£  Lower  Canada,  fogs  are 
frequently  brought  from  the  gulf  of  Lawrence,  by 
the  easterly  wind.     But  to  the  westward  they  sel* 
dpm  prevad,  and  even  at  Quebec  they  are  almost 
unknown.     In  Canada,  the  spring,  sununer,  and  au- 
tumn are  comprehended  in  five  months,  from  May 
to  September.    The  rest  of  the  year  may  be  said  to 
consist  wholly  of  winter.     The  summer  commeQces 
in  May,  and  ends  with  September.    In  October, 
frost  begins  to  be  felt,  although  during  the  day,  the 
rays  of  the  sun  still  keep  the  weather  tolerably  warm. 
In  the  succeeding  month  of  November,  the  frost  in- 
creases in  rigour,  and  one  snow  storm  succeeds 
another,  until  the  whole  &ce  of  the  country  is  cover- 
ed, and  the  eye  looks  in  vain  for  one  solitary  spot  of 
verdure  whereon  to  rest.     These  storms  are  gen^ 
rally  accompanied  by  a  violent  tempest  of  windi 
which,  driving  along  the  snow  with  immense  veloci. 
ty,  renders  them  tenfold  more  gloomy  and  terrific. 
The  most  severe  snow  storms  occur  in  November. 
They  generally  come  from  the  north<east,  from  the 
frozen  regions  of  Hudson's  Bay  and  Labrador.  Thi^ 
gloomy  and  disagreeable  weather  frequently  con- 
tinues to  the  middle  or  hitter  end  of  December, 
when  the  atmosphere  clears;  an  intense  frost  sac- 
ceeds — the  sky  becomes  serene,  pure,  and  frosty, 
and  of  a  bright  azure  hue,  and  this  cold  and  clear 
weather  generally  lasts  till  the  month  of  May.    The 
snow  coven  the  ground  to  the  depth  of  several  feet, 
so  that  wheel-carriages  can   no  longer  be  used. 
Their  place  is  supplied  by  carioUs^  a  sort  of  sledgei, 
which,  being  placed  on  iron-runners,  resembling  in 
their  form  the  irons  of  a  pair  of  skaits,  pass  over  the 
hardened  snow  without  sinking  deep.    Those  car- 
riages are  generally  light  open  vehicles,  drawn  by 
one  horse,  to  which  the  snow,  after  it  is  trodden  for 
some  time,  and  hardened  by  the  frost,  offers  very 
little  resistance.    In  Uiese  vehicles,  the  CaoadiaDs 
travel  in  the  most  agreeable  manner,  and  with  incon- 
ceivable rapidity.     So  light  is  the  draught,  that  the 
same  horse  will  go  in  one  day  80,  and  sometimes  ^ 
miles,  and  the  inhabitants  of  this  cold  climate  al- 
ways take  advantage  of  the  winter  season,  when  they 
can  travel  so  easily  and  expeditiously,  to  visit  their 
friends  who  live  at  a  distance.    Covered  caruJes  are 
sometimes  used  to  protect  the  travellers  from  tbe  wea- 
ther.   But,  in  general,  open  carriages  are  preferred. 
About  the  beginning  of  December,  aU  the  small 
rivers  are  completely  frozen  over  and  covered  with 
snow.    Even  the  great  river  St  Lawrence  is  arrest- 
ed in  its  course*  and  from  the  beginning  of  Decem- 
ber till  the  middle  of  April,  the  navigable  commmii- 
cation  is  interrunted  by  the  frost.    During  this  pe- 
riod, the  river  from  Quebec  to  Kingston,  and  be- 
tween the  great  lakes,  except  the  Niagara  and  the 
nqpids,  is  wholly  frozen  oven    The  great  lakes  an 
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Caiiadi«  never  entirdy  oovered  with  ice ;  but  it  ubimIIj  ihuU 
up  all  the  bays  and  inlets,  and  extendi  many  miles 
towards  the  centre  of  those  inland  seas*  In  Lake 
Superior,  which  is  furthest  to  the  north,  the  ice  ex- 
tends 70  miles  from  the  shore.  It  is  seldom  that 
the  river  is  frozen  over  below  Quebec  But  the 
force  of  the  tides  is  continually  detaching  the  ice 
from  its  shores,  and  thoie  immense  masses  are  kept 
in  such  constant  agitation  that  navigation  is  ren- 
dered quite  impracticable.  In  some  seasons,  though 
rarely,  the  river  is  frozen  completely  over  below 
Quebek ;  and  this  happens  when  large  masses  of  ice 
come  in  contact,  and  fill  the  whole  space  between 
one  side  of  the  river  and  the  other,  in  consequence 
of  which  tKe  whole  becomes  stationary.  If  this 
takes  place  at  neap  tides,  and  in  calm  weather,  the 
intense  frost  gives  it  solidity  before  it  can  be  de- 
ranged by  the  rising  tides ;  and  when  it  has  stood 
some  days,  it  remains  firm  and  immoveable,  till  it  is 
dissolved  and  broken  up  by  Uie  warmth  of  the  April 
sun.  When  the  river  is  frozen  over,  it  is  of  great 
advantage,  both  to  the  inhabitants  of  Quebec,  and  to 
those  of  the  adjacent  country,  as  it  affords  an  easy 
mode  of  transporting  into  the  town  all  sorts  of  bulky 
commodities,  such  as  fire-wood,  and  other  produce. 
It  thus  reduces,  the  price  of  those  necessary  articles 
in  Quebec,  while  by  diminishing  the  price  of  car* 
riage,  it  opens  to  the  produce  of  the  most  distant 
parts  of  the  country,  a  quick  and  easy  access  to  all 
the  most  eligible  markets* 

The  snow  besizis  to  melt  in  April,  and  the  thaw 
is  so  rapid  that  it  is  generally  gone  by  the  second  or 
third  week.  Vegetation  then  resumes  its  suspended 
powers;  the  fields  are  clothed  with  verdure,  and 
spring  can  scarcely  be  said  to  exist  before  summer 
b  at  hand.  In  Upper  Canada,  the  winters  are  much 
shorter  than  in  Lower  Canada,  nor  is  the  cold  so  in- 
tense. The  spring  opens,  and  the  labours  of  the 
farmer  commence  six  weeks  or  two  months  earlier 
than  in  the  neighbourhood  of  Quebec.  The  climate 
b  not  liable  to  the  same  extremes  either  of  heat  or 
cold,  and  the  weather  in  autumn  is  usually  favour- 
able for  securing  all  the  late  crops. 

The  exports  from  Canada  consist  chiefly  of  oak  and 
pine  timber,  deals,  masts,  and  bowsprits,  spars  of  all 
deiiominations,  staves,  pot  and  pearl  ashes,  peltry, 
wheat,  flour-biscuit,  Indian  corn,  pulse,  salt  provi- 
sions, furs  of  various  descriptions,  and  other  miscel- 
laneous articles.  The  imports  are  wines,  rum,  sugar, 
molasses,  coffee,  tobacco,  salt,  coals,  and  all  sorts 
of  manufiictured  articles  from  Great  Britain,  '^e 
commerce  of  Canada  has  been  progressively  increas- 
ing since  it  became  a  British  colony.  In  the  year 
1769,  the  value  of  produce  exported  amounted  to 
L.  163,105 ;  and  it  employed  70  vessels  belon^ng  to 
'  Great  Britain  and  to  her  subjects  in  the  different 
colonies  of  North  America.  Not  more  than  twelve 
vessels  were  engaged  at  this  period  in  the  fisheries 
of  the  St  Lawrence,  and  about  six  were  sent  to  the 
West  Indies.  In  the  course  of  the  next  ten  yearsi 
tlie  trade  appears  to  have  greatly  improved ;  and  the 
number  of  Tessds  employed  in  1775  was  increased 
to  97,  containing  10,84rl  tons.  In  the  succeeding 
ien  years,  the  number  of  vessels  which  entered  the 
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St  Lawrence  was  diminished  to  57-  But  in  the^  Ona^ 
course  of  another  period  of  ten  years,  about  the  year 
1795,  not  less  than  128  vessels  were  employed  in 
the  commerce  of  Canada*  This  increase  was  oc- 
casioned by  the  scarcity  of  grain  which  prevailed 
at  that  time  in  Britam,  and  in  other  countries  of 
Europe;  to  supply  the  augmented  demands  from 
this  quarter,  there  were  exported  from  Canada  in 
that  year  395,000  bushels  of  wheat,  18,000  barrels 
of  flour,  and  20,000  cwts.  of  biscuit.  The  high 
prices  which  were  procured  for  those  necessary  arti- 
cles, gave  a  powerful  stimulus  to  industry  in  all  its 
branches,  and  by  increasing  the  capital  of  the. colo- 
ny, gave  it  the  means  of  carrying  on  a  more  extend- 
ed commerce.  The  following  is  an  account  of  its 
exports  and  imports : 

For  1797,  from  Quebec,  furs  and  other 
produce  -  -  L.  295,063 


Wheat,  biscuit,  and  flour 
Oak  and  pine  timber,  planks  and  staves 
Pot  and  pearl  ashes  -     , 

Fish,  lumber,  oil,  &c.  from  Labrador 
and  Gasp6 


Imports  from  England  of  manufactured 
goods,  and  West  India  produce 


45,445 
32,144 
29,366 

88,900 

491,419 
338,214 


In  1799  and  tlie  three  following  years,  large  ex- 
portations  of  grain  took  place.  In  1802,  1,010,000 
bushels  of  wheat,  38,000  barrels  of  flour,  and  32,000 
cwts.  of  biscuit  were  sent  abroad;  and  the  number 
of  vessels  engaged  in  the  trade  of  the  colony  was 
211,  Uie  aggregate  burden  of  which  amounted  to 
36,000  tons.  Agriculture  in  Canada  has  since  been 
peatly  extended,— the  surplus  produce  has  of  course 
mcreased,  and  we  find  the  exports  amounting  for 
1807  to  L.  813,900;  the  imports  to  L.467>294* 
In  1808  the  exports  had  increased  to  L.  1,156,060, 
and  the  imports  to  L.  610,000. 

The  following  is  an  account  of  the  value  of  die 
exports  to  the  British  colonies  in  North  America 
during  four  years  previous  to  1814 :— - 


Brilitb  Product. 

1810,  L.l,484,d83 

1811,  1,578,464 

1812,  1,658,531 

1813,  1,134,987 


Foreign. 

L.263,733 
266,095 
251,158 
284,032 


Total 

L.  1,748;  116 

1,844,559 
1,909,689 

1,419,019 


This  includes  the  exports  to  Nova  Scotia  and 
Newfoundland,  which  being  deducted,  the  annual 
value  of  the  exports  to  Canada  will  not  be  found  to 
amount  to  more  than  one  million.  "  Since  the  vear 
1808,  therefore,  iu  trade  does  not  appear  to  have 
materially  increased.  In  1808,  the  number  of  ves- 
sels which  cleared  outwards  from  Britain  to  Canada 
was  179,  and  the  number  of  arrivals  from  Canada,  m 
the  same  year,'  was  202.  In  1815,  those  which 
cleared  outwards  amounted  only  to  132,  and  those 
which  entered  inwards  only  to  138.  This,  however, 
is  probably  owing  to  accidental  circumstances; 
since  it  cannot  be  doubted  that  as  the  interior  ad- 
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Canada,  jvances  in  population  and  improvement,  there  will  be 
^■^■V^^  a  correspondmg  increase  of  external  trade* 
Popnialion.     ^^  ^  ^^E  Period  after  ite'original  settleinenti  tlie 
colony  of  Canada  was  neglected  by  the  court  of 
France,  and  its  administration  was  left,  in  a  great 
measure,  to  the  discretion  of  individuals.    In  1668, 
it  was  raised  to  the  dignity  of  a  royal  goveminent, 
and  frpm  this  period  its  governors  were  appointed  by 
a  regular  commission  from  the  king.    Its  inhabitants 
amounted  to  about  7OOO,  who,  possessing  the  advan* 
tages  of  a  free  trade  and  of  regular  government,  be- 
gan rapidly  to  increase;  and,  in  1714;  their  numbers 
had  risen  to  20,000.    The  colony  would  even  have 
increased  more  rapidly,  but,  by  the  rashness  of  its 
governors,  it  was  engaged  in  almost  perpetual  hosti- 
lity with  the  native  tribes,  by  whose  oootmued  in- 
cursions the  attention  of  the  settlers  was  distracted 
from  agriculture  to  war.    Under  these  disadvanta* 
ges,  however,  its  population  had  increased,  in  1759, 
when  it  was  conquered  by  the  English,  to  70,000* 
The  conquest  of  a  country  must  be  regai:ded  as  a 
serious  evil,  even  in  circumstances  the  most  fisnrour- 
able ;  and  the  revolution  which  took  place,  in  conse- 
quence of  this  event,  in  the  government  and  political 
iQSititutions  o£  Canada,  tended,  for  some  years,  to 
retard  its  progress.     Tlie  change  of  allegiance  from 
ope  sovereign  to  another,   was  re&dered  as  easy 
as    po88%le    to    the    inhabttants,  by   the    lenicpt 
measures .  of  the    conquerors.    Their   laws    were 
i^pwe4  to  remain  unaltered.    They  were  secured 
iu  tfie  undisturbed  possession  of  their  lands  un- 
der their  ancient  tenures,  and  in  the  free  posses- 
sion of  their  religion.    AH  religious  property  was 
respected,  and  every  concession  was  made  by  the 
British  Goverpment  in  favour  of  the  peculiar  cus- 
toms and  manners  of  its  new  subjects.     Under  this 
judicious  management,  the  country  soon  began  to 
improve,  apd,  in  tlie  year  177^>  its  population,  in- 
cluding the  njpw  settlers  in  Upper  Canada,  who  could 
not  amount  to  above  some  thousands,  bad  increased 
to  90,000. .  In  1814,  accorifing  to  a  regular  census, 
the  province  of  Lower  Canada  contained  S55,000 
inhabitants.    Of  this  number  955,000  may  be  reck- 
oned native  Canadians,  descendants  of  die  original 
French  settlers.    The  remainder  is  composed  of  emi- 

C^pts  from  various  nations,  chiefly  English,  Scotch, 
ish,  and  American.   In  the  year  1763,  the  settlers 
.   of  Upper  Canada  were  estimated  at  10,OdO,  of  which 
the  numerous  frontier  posts  and  garrisons  constituted 
by  far  the  greatest  part.  After  tlus  period,^ the  number 
^settlers  was  augmented  by  a  great  acpessiop  of  loy- 
$li&t^  and  disbaoded  soldiers,  and  by  emigrants  irom 
the  United  JStates,  and  from  Great  Britain,  so  that 
in  the  year  1814  the  inhabitants  of  the  province  had 
increased,  according  to  the  most  accurate  returns, 
to  95,000.    Since  ^he  year  1793,  the  progress  of 
this  colony  has  been  particularly  rapid.     In  ijiat 
year  a  solitary  Indian  wigwam  stood  where  the  town 
of  York,  tl]^  capital  of  Upper  Canada,  is  now  buil$. 
In  the  succeeding  spring,  the  ground  was  marked 
out  for  the  future  jnetropqlis  of  the  country,  and  it 
DOW  contains  2500  inhaoitants,  and  is  fast  increas- 
.  ing.    It  is  the  residence  of  the  chief  officers  of  go- 
vernment, both  civil  9nd  military,  and  affords  many 


of  the  more  refined  comforts  and  coaremeacies  of  C.!ia^ 
life.  A  newspajper  is  printed  once.a  week,  m\  its^^ 
markets  are  well  sxqpplied  with  every  nece99aiy  froo) 
the  adjacent  lands,  which  ace  in  a  hi^  state  of  cul- 
tivation. The  other  towns  of  Upper  Cao^da  are 
Kingston,  Johnsto^'n,  and  ComwaU.  The  tiro  lat^ 
ter  contain  oidy  sixty  or  seventy  houses,  built  of 
wood.  The  town  of  Kingston  was  founded  in  1784^ 
and  it  new  presents  a  front  of  nearly  three  quarteri 
of  a  oiile  in  length,  and  extending  iq  bresdtfi  about 
600  yards.  It  contains  370  houses,  and  the  streeti 
ave  regularly  planned,  crossing  eadi  other  st  right 
angles,  though  tiiey  are  not  paved. 

At  the  time  when  Canada  was  conquered  by  Bri^Siitetf 
tain,  the  lapds  throughout' the  country  were  univer«l^ 
sally  held  by  feudal  tenui%s,  all  of  which  being  c<m*^^ 
firmed  by  the-  British  government,  still  renaia  ia 
force.  But  the  townships  and  tracts  suhaeqii^y 
flUsposed  of,  hava  been,  widi  two  or  three  eacceptioos, 

f ranted  in  free. and  common  soccage.    Under  the 
'rench  Grovemmentf  the  lands.were  held  immediate* 
]y  lirom  the  King,  either  en  Jief  or  en  roture;  each 
proprietor  being  bound,  to  render  homage  to  the  10^ 
vereign,  od  his  aecession  to  the  seign^sosl  property. 
The  revenues  of  the  seigneurs  ariae  fioioi  variotts 
sources.     They  aro  entiued  to  oertain  fines  fivn 
their  vassals,  which  are  paid  on  the  afienatioD  of  aoj 
part  of  the  property.    In  thf  event  of  a  sale,  a  aim 
of  moB^  equal  to  a  tweUU}  part  of  the  price,  is  pay* 
able  to  the  seignior,  and  he  hsis  also  the  right,  witb- 
in  forty  days  i^r  die  sale,  to  take  kl^e  pniperty  sold 
at  the  highest  price  o^bic^,— «  ri^it,  bcmevier,  wUd 
is  seldom  exercised.    In  the  eawnt  of  new  laods  k* 
ing  grantedi  a  fifth  part  of  the  wliale  purchase  aume} 
is  payaible  to  the  seigneur,  iviiicfa,  if  paid  immediatis 
ly,  entitles  the  purchaser  to  aiiedi^ciranof  iwo-tbirdi 
of  the  fine.    The  vaasals  are  also  bound  to  grind 
their  corn  at  the  lord's  jniU,  «ud  this  foaditioD  is 
found  on  many  occasions  to  be  exceedingly  irksome, 
in  a  large  seigniory,  for  example,  there  may  not  be 
more  than  one  oiili ;  and  though  it  should  be  ten 
miies  diataai  from  the  tenant's  famr,  and  akhougb 
he  might  have  hift  com-  around  on  better  tenns  at 
some  adjoiruag  mill,  he  is,  JoievaeKtheiess,  hound  to 
carry  it  U^  the  seignior  s  miJi,  voder  a  heavy  penalty. 
Another  evH  of  diese  seig^priBl  rights  is,  that  they 
are  by  no  means  well  defined,  a^d  that  tiie  va^  isi 
in  consequence^  subjected  to  exorbitant  and  unjust 
demands,  when  the  superior  happens  to  he  of  s  ra- 
|)i|cious  aisposition.    tn  the  provincial  assembly,  the 
propriety  of  setting  bounds  to  these  undefined  priri- 
ieges  has  been  frequently  urged  by  the  £o§lisii 
thembers.     Bot  the  f  rench  party,  attached  to  old 
luibits,  which  they  found  condqcive  to  ^eir  intecesti 
Uave  hitherto  strenuously  a^d  sucGeasfulfy  resisted 
any  alteration  of  the  established  laws.    The  seif^ior 
is  entitled  to  receiver  tithe  of  the  produce  of  afi  the 
^sheries  which  are  esi^lished  .within  the  bouod«  of 
Ills  seigniory.    He  has  ako  the  privily  of  felling 
die  XxSbet  Vi4iich  grows  id  aay  .part  of  &S  seigniory) 
for  the  purpose  of  erecting  mills,  lepqiriflg  coadi, 
or  constructing  new  ones,  or  for  asy  other  purpose 
of  genera!  utfity.    Many  proprietors  of  selgylion^ 
have  acquired  wcfalth  from  tnese  revetAiei^  ^stte.sales 
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Lands  lield  by  Rmmm  CMiloUaa^  under  mj  ai 
tbe  albreflb«nti(»ed  temtfei^  are  still  tardier  sablaca 
to  dM  pajment  of  one  tiPeatjr*8Bilhi  part  of  all  the 
gnuB  prodnoed  npon  diem,  wt  the  mainlenancc  of 
^eir  enrates,  and  to  oecaaional  anaeawent^fof  buikk 
img  and  repairing  ehurehes.  The  lands  of  the 
province,  which  are  not  held  niider  diese  tonuree, 
are  subjected  to  a  reservation  out  of  the  pvadoee  of 
twoosevenths,  one  of  which  goes  to  the  Crown,  and 
tbe  ether  ie  set  apart  for  die  maintoiianee  of  the 
Pkxylestant  clergy. 

The  laws  of  Enghmd,  bedi'cifil  andcrhnbyd,  were 
introdttced  inte  Canada  after  its  conquest  in  1759 1 
and  the  cripimai  cede  of  Britain,  which  iVeed  tlie 
Oliindiann  fh>m  the  tyrannical  nodes  of-  procedore 
to  which  they  were  formet^y  esposed,  was  genotidly 
considered  as  a  most  impertanf  improvement.  Dnt 
the  civil  code  cf  England  was  net  received  wids 
eqmd  satisfaction*  Ine  inhabitants  were  altacheA 
by  hsMt  and  prejudice  to  the  ancient  system  by 
nmch  property  was  regulated^  and,  by  me  act  of 
17T5,  therefore,  that  system  was  restored  The  go« 
vernment  of  the  conntirf  was,  at  die  same  tisae,  vest* 
ed  lu  a  counc3,  composed  of  certain  individttalsy 
chosen  by  the  sovereign.  In  llS^t  by  the  Sis* 
Geo.  m.,  all  the  advantages  of  the  ftidsh  Cott<« 
sdtotion  were  extended  to  Canada. .  Twe  houses  of 
tegisliatnce  were  at  the  same  time  appointed,  uaine]^,  • 
I^IaUve  council  and  assembly.  The  legishime 
council  6f  Upper  Canada  consists  of  net  fowinr  thaar 
seven  members;  and  diat  of  Lower  Canada  of  not 
fewer  than  fifteen,  appotntedby  the  Kmgi  Thehoose 
of  assembly  is  composed  of  fifly-twe  member^  whonw 
generally  extensive preprktors  of" landb  Inthedia* 
tricts  and  counties,  the  possessors  of  a  property  of 
dieannuid  value  of  for^  smHrncs  arequalnmto  voto ; 
and  tn  the  ci^  cf  Quebec  and  the  oAer  towns,  dN^ 
voters  must  either  be  ponessed  of  a  dwriling-houBe^ 
and  n  piece  of  ground,  ef  not  leas  anmial  vsnie  dmn 
li.  5  Steriing ;  or  diey  must  have  been  sttiM  fbr  w 
year,  and  have  paid  oney^urVrent,  net 'under  L.  KK- 
There  exists  no  dbqualificatioin  in  d^  comnry  for 
any  ofiee,  or  for  die  exercise  of  any  political  privi-^ 
lege,  on  account  of  religious  tenets ;  and  great  praO** 
ticri  benefit  is  found  to  result  from  this  unreserved 
toleralion,  which  has  the  efiect  of  reconeiKng[  the  di^ 
forent  sectaries  to  each  other,  and  of  abating  dwO 
mutual  rancour  necessarily  arising  from  a  system  o^ 
exchision.  The  executive  government  consists  of  a 
Grovemor,  who  i»  generally  a  military  officer,  and  Cob> 
manderof  Uieforc(es,a  Lieutenant-Governor,  and  an 
Executive  CouncO,  amountiog  to  seventeen^  w^ 
pointed  by  the  King,  and  exercising  an  infiuenoo  m* 
die  aflhirs  of  die  province,  similar  to  that  of  the 
Brivy  Coundt  in  the  afEdrs  of  England.  The  Gwver* 
nor  ims  the  power  to  prcM'ogue  and  todiaBohre  tbe  as* 
semUy,  He  is  also  invested  with  the  prerogadve  of 
giving  the  royal  assent  or  refusid  to  all  acts  which 
have  been  approved  by  the  two  houses  of  l^>iskK 
ture. 

The  following  table  c€  the  roads  and^distances  10 
tetancest  Canada  may  be  found  usefiiL 

VOi..  II.  PA  XT  II. 


Roads  and  JDUtances  in  CSuiadk 
From  Quebec  to  Halilkiu 

IVom  Quebec  to  Point  Levi,  across  the  river 
Thence  to. the  portage  at  Riviere  du  Cap 
Thence  to  Timiskuata  -  ^ 

Theiice  to  the  settlement  of  Maduaska 
Thence  to  the  ffreat  falls  in  River  St  John 
Thence  to  Fredericktown 
llience  to  St  John's 
Thence  to  Halifax 


Csuads. 


Mikt. 


From  Quebec  to  Michillimakinak,  at  the  entrance  of 

Lake  Huron. 

• 

To  Montreal 

To  Coteau  du  Lac 

Tb  Cornwall 

To  Madlda 

To  Augusta  •         •• 

To  Kingston  -  • 

To  Niagara 

ToF^  Erie  • 

To  De^wit  •  • 

Tb  MiehitthnaHMifc 


From  Quebec  to  New  Totk,  by.  way  of  Montreal. 


To  Gape  Boon 
TaSi  Atmnsai 
To  Jacques  Cartier 
ToiSiAMe'a 
To  Three  Biveas 

To  Rtxiese  dw  Loop' 
ToBeidiiar 


Toi 


JflanoiuiflfBe 
MeniraaL. 


■To  Lanairin  «  % 

To  Sft  JohD'^a 
ToUnamNoiX 
To  WindbaiM  Ftoint 
To  Sava^afa  Bnni 
To  Smdlnt. 

To  fiBr]i9gta%  the  fint  peat  town 
mtkeStatea 


loads  sad 


To 

To  Fort  Anne 

Te  DuuMNlt  Ferry 

To  Watetted 

Te  Albany  CiQF  1 

To  Hadson  Ci^  ^ 

Gany  focwaid^ 
4g 


9 

9 
1£ 
SO 

—  85 
Stf 

82 

la 

—  99 
9 

14 

14- 

12 
6 
90. 

14 

7a 
12 

M 
94 
19 

34 

~  ii4 


Original  Tn< 

liabttants. 
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• 

Brought  over, 

To  Rhinebeck 

SI 

To  Pougfakeepaie 
To  PeckskiU 

17 
84 

To  Kingsbridge 

84 

To  New  York 

15 

184 


—  165 
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The  expence  of  travelling  post  in  Lower  Canada 
18,18.  currency  per  league.  The  American  packets 
on  Lake  Champlainy  charge  from  three  to  four  dol- 
lars for  the  passage  from  St  John's  to  Skenesburgh, 
a  cjistance  of  nearly  l60  miles,  and  from  Skenes- 
burgh  the  traveller  proceeds  to  New  York,  in  a 
waggon  or  stage,  at  the  rate  of  8d.  Sterling  per 
mile. 

See  A  Topographical  Descripiion  of  the  Province  qf 
Lotoer  Canada^  with  Remarks  upon  Upper  Canada^ 
by  Jos.  Bouchette,  Esq.  1815 — ^Weld's  Travels 
through  the  States  tjf  Nwrth  America  in  1795,  1796, 
17g7_Heriot^  Travels  through  the  Canadas,  1807. 
^^GreyV  betters  from  Canada. — Lambert's  Travds 
in  North  America f  IS iit^r  (o«) 

CANARY  ISLANDS.  In  the  Encudopadta  wUl 
be  found  some  account  4if  this  Arcbipelago,  so  far  as 
known  at  the  time  of  its  publication.  Since  that  time, 
M*^  Bofy«de  St  Vincent  has  .published  bis  Essa^f  on  the 
Fortunate  Islands^  in  which,  besides  giving  the  result 
of  his  o^rn  observations,  he  has  collected,  with  great 
industry,  all  that  is  to  be  found  in  the  Spanish  writers 
on  ^e  subject.  M.  Humboldt  also,  who,  in  his  way 
to  South  America,  ascended  die  Peak  of  Teneriffe, 
has  communicated,  in  his  Personal  Narratwe^^  num- 
ber of  learned  -and  curious  remarks.  From  thepe 
sources  we  have  jderived  a  considerable  accession  of 
new  materials. 

It  is  not^roposed  to  follow  M.  Bory  into  his  spe* 
culation  concerning  the  ancient  Atlantic  Continent, 
of  which  the  Canaries  appear  to  him  to  have  com- 
posed a  fragment  \  because  the  whole  theory  appears 
to  us  destitute  of  any  sdid  foundation.  He  has 
collected,  however,  from  the  early  Spanish  historians, 
a  variety  of  particulars  respecting  that  singular  peo- 
ple, called  the  Guanches^  by  whom  the  Canaries 
were  originally  inhabited.  Thev  appear  to  have 
considerably  surpassed  in  civilization,  bofh  the  inha- 
bitants of  the  West  India  Islands,  and  those  of  the  op- 
posite Continent  of  Africa.  The  most  remarkable 
of  their  customs,  «nd  of  which  monuments  still  re- 
main, was  that  of  embalming  the  bodies  of  their 
dead.  This  operation  was  peribrmed  by  extracting 
the  intestines,  washing  the  wholebody  with  salt  water, 
and  filling  the  large  cavities  with  aromatic  plants. 
The  bodies  were  then  dried  in  the  heat  of  the  sun, 
or,  if  that  were  wanting,  in  a  stovie.  Where  this 
method  was  too  expensive,  corrosive  liquids,  cal- 
culated to  destroy  the  intestines,  were  merely  pour- 
ed down  the  throat  previous  to  desiccation.  The 
erabalAient  being  completed,  usually  in  about  fiileen 
ilays,  the  body  was  sewed  up  in  several  folds  of 
goat  skin,  was  placed  in  a  chest  or  coffin,  cut  out 
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from  a  siogie  piece  of  wood,  and  was  finally  lodged  da 
in  a  grotto  excavated  from  the   roek,  andtbe  !•'« 
entrance  of  which  was  carefully  guacd^    Tbete^^' 
mummies  or  xaxas^  as  they  are  ^led,  when  fouod  at 
the  present,  day,  are  of  a  tanned  colour,  and  usually 
of  an  agreeable  odour.    They  are  often  perfectly 
well  preserved,  particularly  the  hair ;  the  features 
are  distinct,  but  drawn  back ;  the  bellv  sunL    On 
being  taken  out  of  the  goat  skins,  and  exposed  to 
the  air,  they  fall  gradually  into  dust. 

The  Spanish  authors  liave  translated  some  aped- 
mens.of  the  poetry. of  the  Guanches,  which  diaplaj 
considerable  imagination  and  sensibility.    The  fe- 
males appj^ar  to  have  ibeen  treated  with  a  respect 
very  uousiial  among  savage  tribes.    In  the  island  of 
Lancerota,  a  pluridity  of  husbands  is  said  to  hare 
prevailed,  as  in  Thibet.    There  were  a  qiedes  of 
vestal  priestesses  called  Malgades,  iriio  were  held  in 
the  utmost  veneration,  and  supposed  to  e^joy  pecu- 
liar communication  with  the  divinitv.     The  fonn  of 
government  was  h%hly  aristocratic.      A  traditkn 
prevailed,  that  the  nobles  were  created  first,  and  had 
the  property  of  the  earth,  and  of  all  its  productions 
vested  in  them ;  afler  which  a  supplementsiy  crea- 
tion took  place  of  beings  destined  solelv  to  perfonn 
the  office  of  slaves.    They  had  a  king,  how;eTer,  but 
of  limited  power.     There  are  reports  of  the  exist* 
ence,  among  the  Guandies,  of  a  race  of  giants;  and 
the.  Spanish  annal^  mention  one  chief  who  was  nine, 
and  another  who  was  fourteen  fieet  in  height;  but 
these  are  evidently  fables,  such  as  are  found  in  the 
early  traditions  of  every  nation. 
'  llie  Guanches  have  lonff  been  ^entirely  extinct 
They  made  a  vigorous  resistance  to  the  iovaden; 
but  the  sword  of  the  Spaniards,  aided  by  a  pestDen. 
tial  disorder,  soon  swept  entiiely  this  ancient  popa* 
lation  from  the  fiace  of  these  islands. 
•  The  information  furnished  by  Humboldt  relates  R^ial 
ohie^^o  the  physical  aspect  and  present  state  of  the  ;}ji|^' 
Canaries,    In  ascending  the  Peak  of  Tenenfiei  he 
found  five  zones  of  vegetation.     The  first  was  that  of 
yineSf  rising  about  two  or  three  hundred  toisesabqre 
the  sea.    It  forms  the  only  part  of  the  island  which  is 
much  inhabited,  or  carefully  cultivated.    Here  con, 
the  vine,  the  olive,  the  fruit  trees  of  Europe,  the  date, 
the  plantain,  the  Indian  fig,  the  arum  colo&aiat  are 
found  in  a  flourishing  state.     The  bread-fruit,  cin- 
namon,  cofiee,  and  cocoa,  have  been  tried  with  sa^ 
cess.    The  second  sone,  or  that  of  the  laurels,  con- 
tains the  wooded  part  of  Tenerifle.    It  contains  four 
species  of  laurel,   an  oak  resembling  the  querent 
Tumeri  of  Thibet,  a  natiy<;  olive,  the  largest  tree  of 
this  zone,  and  several  species  of  myrtle.    The  third 
zone,  beguming  at  the  height  of  90O  toises^  and  ex- 
tending 400  upwards,  consists  entirely  of  a  vast  pine 
forest.     The  tree  resembled  the  Scotch  fir ;  but  M. 
Humboldt,  not  having  an  opportunity  of  examining 
the  fructification,  could  not  determine  whether  there 
was  any  thing  peculiar  in  the  species.    The  fourth. 
and  fiftli  zones,  called  those  of  the  Retama  and  the 
Gramiqa,  consist  of  an,  imniense  plain,  or  rather  sea, 
of  sand,  covered  with  pumice  stones  arid  large  blocks 
of  obsidian.     In  its  lower  part,  are  scattered  tufts  of 
the  r^ma  {spartium  nubigenum  of  Alton),  a  beaut^ 
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€2tai^ry  ful  plant,  whose  odoriferoas  flowers  render  delicioufl 
ggaqida,  j|^^  £ggj^  ^f  ^jie  go«ts  who  feed  upon  them.  .  At 
~  the  upper  end  of  the  plain,  grasses  and  lichens 
faintly  struggle  against  the  vdcanic  matter.  At 
1530  toises  Aove  the  sea,  they  reached  a  station 
commonly  called  the  English  Halt^  consisting  of 
a  cavern  *  inclosed  between  two  rocks.  Here  thev 
spent  the  night,  suffering  considerably  from  cola. 
Next  morning,  afl^r  two  hours  walk,  they  came  to  a 
small  plain  called  Alta  Vista,  where  persons  called 
Neueros  were  collecting  snow  for  the  use* of  the  in- 
habitants of  the  coast.  Then  began  the  Malpays, 
a  tract  entirely  destitute  of  mould,  covered  with 
fragments  of  lava,  which,  sinking  beneath  the  feet, 
rendered  the  ascent  very  laborious.  The  guides  now 
earnestly  dissuaded  them  from  proceeding  farther, 
and  were  found,  on  examination,  never  to  have  them- 
selves.reached  the  summit.  At  the  extremity. of  the 
Malpays,  however,  the  travellers  came  to  a  small 
plain,  whence  they  saw  rbing  the  cone  of  the  jpiton. 
This  hillock  is  extremely  steep;  and  is  so  covered 
with  volcanic  ashes  and  fragments  of  pumice  stonej 
as  to  render  the  ascent  scarcely  possible.  They 
succeeded  only  by  following  a  current  of  old  lava, 
the  wrecks  of  which  formed  a  wall  of  scorious  rocks, 
by  gracing  the  points  of  which,  in  half  an  hour,  they 
reachea  the  top.  This  volcano  appeared  to  Hum* 
boldt  the  most  difficult  to  ascend  of  any  he  had 
seen,  except  that  of  JoruUo  in  Mexico. 
^  On  arriving  at  the  summit,  our  traveller  was  sur- 
prised to  find  dcarcelv-  room  to  sit  down.  The 
crater  was  inclosed  with  a  small  circular  wall  of  por- 
phyritic  lava,  with  basis  of  pilchstone.  This  wall, 
at  a  little  distance,  has  the  appearance  of  a '  small 
cylinder  or  a  truncated  cone.  It  would  have  entirely 
blocked  up  the  approach  to  the  crater,  had  there  not 
been  a  breach  on  the  east  side,  through  which  they 
descended  into  the  funnel.  They  found  it  of  an  ellip- 
tic form,  500  feet  in  length,  and  200  in  breadth.  I^t 
is  remarkable,  that  these  dimensions  are  only  a  fifth 
part  of  those  of  the  crater  of  Vesuvius.  In  fact, 
very  lofty  volcanoes  usually  tbrow  out  the  matter  by 
lateral  openings,  so  that  some  of  the  greatest  among 
the  Andes  have  very  small  apertures  at  the  sunmiit. 
The  inside  of  the  funnel  indicated  the  appearance  of 
a  crater  which  had  not  thrown  out  fire  for  thousmuls 
of  years.  There  were  none  of  those  layers  of  sco- 
riae and  ashes,  which  mark  recent  volcanic  action ; 
the  floor  was  strewed  with  fragments  of  stony  lavas, 
which  the  action  of  time  had  detached  from  the  sides. 
The  strata  along  the  edges  were  very,  irregularly 
piled  over  each  other,  exhibiting  various  grotesque 
ramifications.  The  inclosing  wall  is'  snow  white  at 
its  surface,  owing  to  the  action  of  sulphuric  acid  gas 
on  pitchstone  porphyry.  The  aspect  of  the  whole 
is  rather  curious  than  awful.  **  The  majesty  of  the 
site  consists  in  its  elevation  above  the  level  of  the 
ocean,  in  the  profound  solitude  of  those  lofty  re- 
^ons,  and  the  immense  space  over  which  the  eye 
ranges." 

llie  view  from  this  point  is  described  by  Hum- 
boldt as  interesting  in  a  very  peculiar  manner.  He 
observes,  "  Travellers  have  learnt  bjr  experience, 
that  views  from  the  summit  of  very  lofty  mountains 
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are  neither  so  beautiful,  picturesque,  or  varied,  as  Cariaiy 
those  flrom  the  summit  of  heights  which  do  not  ex-  j.^^ty 
oeed  that  of  Vesuvius,  Rigi,  or  Puy-de-Dome.  Co-  ^  ^ 
losaal  mountains,  such  as  Chimbora9o,  Antisana;  or 
Mount  Rosa,  compose  so  large  a  mass,  that  the 
plains,  covered  with  rich  vegetation,  are  seen  only 
ra  the  immensity  of  distance,  where  a  blue  and  va- 
poury tint  is  uniformly  spread  over  the  landscape.^ 
The  Peak  of  Teneriffe,  from  its  slender  form  and 
local  position,  unites  the  advantages  of  less,  lofty 
summits  to  those  which  arise  from  very  great  heights. 
We  not  only  discover  from  its  top  a  vast  expanse  of 
sea,  but  we  see  also  the  forests  of  Teneriffe,  and  the 
inhabited  part  of  the  coasts,  in  a.  proximity  fitted  to 
produce  the  most  beautiful  contrasts  of  form  and 
colouring.  The  volcano- seems  as  if  it  crushed,  with 
its  mass,  the  little  isle  which  serves  for  its  basis,  and 
shoots  up  from  the  bosom  of  the  waters  to  a  height  i 

three  times  loftier  than  the  region  where  the  clouds 
float  in  the  summer.*'  The  remarkable  transpa- 
rency of  the  atmosphere  increases  greatly  the  ap- 
parent proximity  in  which  the  hamlets,  vineyards, 
and  gardens  on  the  coast  are  beheld. 

The  Peak  appeared  to  Humboldt  to  be  composed 
entirely  of  volcanic  products,  without  any  mixture  of 
primitive  rocks.  It  is  peculiarlv  distinguished  by  the 
vast  quantity  of  obsidian,  a  substance  not  found  ia 
the  immediate  vicinity  of  almost  any  other  volcano. 
It  alternates  with,  and  passes  into  pumice,  in  a  man- 
ner which  convinced  our  traveller  that  pumice  was 
merely  tumefied  obsidian.  These  two  rocks,  to- 
gether with  a  porphyry  consisting  of  vitreous  lava  in 
a  basis  of  pitchstone,  composed  the  whole  upper 
part  of  the  Peak.  Although  the  crater  was  entirely 
silent,  yet,  near  the  summit,  vapour,  which  condea* 
sed  into  pure  water,  issued  from  different  spiracles, 
called  the  Nostrils  of  the  Peak. 

The  active  volcanos  of  Teneriffe  are  considered 
by  Humboldt  to  be  merely  lateral  eruptions  of  the 
great  volcano.  The  only  one  recently  in  operation, 
is  the  volcano  of  Caliorra,  situated  on  the  west  side 
of  the  Peakb  After  a  long  silence,  it  began  its  dis- 
charge on  the  night  of  the  8th  of  June  1798.  A . 
hollow  and  stifled  sound  was  first  heard,  like  that  .of . 
distant  ^thunderv;  then  a  louder  noise,  like  that  of 
matter  in  violent  ebullition ;  after  which  another 
sound,  which  resembled  a  great  discharge  of  artil- 
lery. A  short  interval  still  elapsed,  till  the  liquified 
substances  began  to  ascend.  Four  mouths  were 
opened,  of  which  the  two  highest  threw  up  onlv  red- 
hot  stones.  The  diird  poured  out  lava,  but  slowly ; 
and  it  is  fortmiately  surrounded  by  a  rampart  of 
rocks,  the  interval  between  which  and  the  vdcano 
must  be  filled  up,  before  the  stream  could  reach  the 
cultivated  fields. 

Humboldt  observed  the  other  islands  merely  by  Aspect  of 
sailing  along  their  coasts.  Lancerota  exhibited  every  *^  ^'^^^ 
mark  of  having  been  recently  overwhelmed  by  vol- 
canic agency.  This  appears  to  have  taken  place  in 
1780,  when  nine  villages  were  entirely  destroyed. 
The  summit  of  its  great  volcano  did  not  appear  to 
exoeed  800  toises.  The  coast  of  Graciosa  is  distin- 
guished by  rocks  of  basalt  500  or  600  feet  high, 
which  frown  in  perpendicular  walls  over  the  oceap,  ' 
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like  the  rains  of  vast  edifices.  One  .of  them  jo  e»* 
actly  resembled  a  castle,  that  the  Rvnoh  captain 
s&luted  it,  and  sent  a  boat  on  ^ere  to  make  some 
inquiries  ef  the  gorernor. 

All  the  Tocks  which  Humbddt  'ohsertned,  were 
thns  either  Tolcanic»  or  of  very  recent  trap  forma* 
tion.  M.  Broessonnet,  however,  who  spent  a  long 
time  upon  ^ese  islands,  stated,  that  GrQasera  was 
composed  of  the  primitive  rodos  of  granite  and  mica 
date.  The  Grand  Canary  has  never  been  esfdoced ; 
but  it  struck  Homboldt  as^wearmg  a  difieient  aspect 
from  the  rest,  its  mountains  being  disposed  in  pa* 
rallel  chains. 

The  eastern  side  of  the  Mand  of  Tenerifife  is  en« 
tirely  naked  and  bmren ;  but  the  northern  and  west- 
ern sides  are  beautiful  and  fertile,  it  does  not  pro- 
duce two-thirds  of  the  com  necessai^  for  its  own 
consuimtion,  but  is  supplied  from  the  other  islands; 
Santa  druz,  the  eapital,  is  situated  on  the  eaafeem 
side ;  the  convenience  of  the  hurbour  aad  situation 
compensaliing  for  tlie  barrenness  of  the  aurrounding 
country.  It  supports  itself  by  trade,  fiMnaing,  as  it 
were,  a  great  caravansary  between  Spain  and  tlie 
Indies.  English  ships  often  4ovch  nt  this  port  for 
fresh  proviBions,  which  are  obtained  of  excellent  ^qaa- 
f ity,  though  chiefly  firom  the  neif^boutiag  island  of 
Canary.  The  appearance  of  this  city,  which  exhi- 
bits  houses  <yf  dazaling  whiteness,  with  Bat  rooft, 
and  windows  without  ^ass,  stuck  against  a  perpen- 
dicular wall  of  basaltic  rocks,  appeared  very  nn- 
pleasing  to  Humboldt.  The  streets,  however,  are 
-neat,  with  'fsot-walks  -on  each  aide.  The  houses 
wkhtn  ture  remarkably  spacious ;  the  lialls  and  gsl- 
ieries  so  extensive  as,  in  M.  Bory's  opinion,  to  ex- 
clude the  comfortable  feding  of  a  house,  and  ratliar 
to  suggest  Ihai  of  'On  open  space.  The  road  is  ex- 
cellent, and  forms  the  chief  xecommendation  of 
Santa  Cruz.  The  harbour  is  well  built,  but  the 
lancKng  difficult  and  even  dangerous.  The  popula- 
don  18  estimated  at  ^000  souls. 

Loffuna  is  the  nominal  capital  of  Tenerife,  and 
contains  the  tribunals  belongnrg  to  the  island ;  hut 
since  the  volcano  of  1706  destroyed  its  port  of  Ga- 
rachico,  then  the  finest  on  the  island,  its  commerce 
has  been  supplanted  by  that  of  Santa  Cruz,  and  it 
has  been  in  a  state  of  rapid  decline.  It  still,  how- 
ever, contains  9000  inhabitants.  The  situation  is 
faeaotiful,  about  550  toises  higher  than  Santa  Cruz, 
and  crowned  by  a  wood  of  lauselrmyztle,  and  arbu- 
tus, whitih  maintains  a  delightful  coolness.  The  si- 
tuation of  Orotova  is  still  finer,  and  it  is  refreshed  by 
numerous  rivulets  passing  even  through  the.stseets. 
Its  aspect,  however,  is  gloomy  and  denected,  and  it 
is  -chiefly  inhabited  by  a  haughty  race  of  nobility. 
The  population  amounts  to  7000,.  with  5000  in  its 
port  of  Santa  Cruz.    Tlie  road  is  bad. 

The  odier  islands  have  been  very  iittfe  examinfid. 
The  Grand  Canary  is  said  to  aurpass  Teneci£fe  Jn 
fertility,  -hot  lias  been  jnuoh  neglected.  Ixa  .chief 
town,  Guided  ^e  las  'Pahnas,  contains  npwaads  iof 
9e90Johifbitants,  and  is  the  eedesiaitioalcapitd.of 
the  ii^ands.  Lanoerola  and  Foetaventom  a»e  :the 
most  arid,  nnd  4heir  abil  so  nearly  vsasembles^tkatjif 
the  African  continent,  that -the  camel  .haaibaaain- 
troduced  with  success. 
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The  inhabitants  are  said  to  be  of  an  active  ani 
indttstrious  dispoution.  They  have  emigrated  k 
gteot  numbers  to  thedi&rent  parts  of  South  iine* 
neat  where  they  are  j^iipposed  to  be  as  niHoerous » 
in  their  native  islands.  They  «xe  fond  of  couida' 
jpg  these  as  a  portion  of  Enropean  £||Mud,  to  whose 
liteneiture  they  nave  made  aome  not  imimportant«i- 
iittions,  by  the  labours  of  dav^  Vinra,  Yiiarte, 
and  Betancourt.  A  oinst  fonnidabfe  ust  of  prdu- 
bited  books  is  exhibited  at  Iiagnns,  but  thuon* 
ly  whets  their  avidity  after  thm  fobidden  tni- 
sures. 

The  chief  acticle  of  sjLfort  m  srine ;  of  which  the 
average  produoe  in  Tenenfie  in  estimated  by  liLBoiy 
at  i2S,00e  pipes.  Lord  Macartney  ceckons  i25,000, 
and  Mr  Anderson  (in  book's  Tkini  Vc^t)  40,000; 
but  thisjastamonnt  is  doubtless  greatljr  exsageEstol. 
A  large  proportion  is  oonsamed  in  the  island  theex* 
port»  cshiefl^  to  Britain  and  America,  amounts  to  8000 
•or  910OO  -pipes.  The  vother  exports  are  bruidy,  m 
silk,  scda,  nnd  tsome  Sntita^  which,  liowever, «»  oot 
eqiud  in  quality  to  ithoaewof  PMHigaL  The  tmm 
amounts  to  94AfiW  piastres*  (<•) 

CANilON,  7«n.jar  or  cabtino.  Fono^rlythe 

mould  fioir  iwating  eannoo  was  of  loam,  and  dov 

is  usnsHy  made  of  iry  sand.    Loam  £at  askingVAi 

moulds,  tf  an  earth  consisting  principaUv  of  clay*  It 

is  passed  tbmygh  sieves  and  then  mixed,  wbOst  wet, 

wUh  borse  dung,  cow's  hair,  diopped  straw,  sr  tor 

cut  short;  the  loam  being  udmi  4jp  with  poe  of 

these  substances,  they  are  well  beat  iip  tojgetherofi 

a  wooden  b^fixd  with  an  iron  bar ;  by  this  sdditioD, 

the  loam  becomes  susceptible  of  being  dried  squdlj 

without  xNttcking,     The  most  attenuated  loim  is 

used  for  the  sur&oe  of  the  mmild  that  is  to  cove 

in  contain  with  the  metal,  to  the  end  that  tfaesur- 

Ace  may  come  off  smooth.    The  Joam-moulden  ore 

-a  particular  class  of  workmen  different  from  the 

oonunon  sand-mouldera.     The  busioess  to  jrhich 

they  are  bred,  consists  in  making  of  loam  jftd  si 

.dty  «and,  the  moulds  for  ^team^en^ine  cylM^ 

nipes  iar  -oenveyiiE^  water^  jnnlers,  guns  sod  m» 

.kwivtides.  .   , 

Mmimrif  on  a  4fvwi»g^mQden  spindly  eotmtt^ 

with  straw  ropes,  a  model  was  made  of  losmi  copiea 
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Omaon.  ^  esaody  from  the  pattero  guQ ;  Ihis  model  wa»  paiat- 
'  ed  over  vith  a  coat  of  wood  adies  aaiKad  into  wa- 


^r  ra^^**^  ^^*    ^  Rieaos  of  this  coat,  no  adhesion  took  place 
le  ^^oami   between  the  convex  model  and  the  ioam  which  was 
[oalda.   *   afterwardi  ^applied;  over  this  co$t4)f  aabet,  succes- 
aiTe  coats  of  loam  were  isppliod,  each  being  dried  by 
fire  before  the  next  was  laid  on;  the  whole  was 
bound  externally  with  longitudinal  iron  barsj  and 
with  hoops  transversely.    Over  this  carcass  of  iron, 
a  cost  of  j^aster  of  Paris  was  applied.    This  was 
driedy  and  then  the  spindle  and  its  ^svel^e  of 
straw  was  taken  out.     The  interior  capvex  model 
being  thus  deprived  of  its  core  and  support,  fell  to 
pieces  and  was  picked  out ;  and  then  a  hollow  noould 
of  the  gun  remained.     In  this  way  the  mould  far 
the  body  of  the  piece  was  formed;  the  moulds  for 
the  breech  and  bead  were  made  separately;  these 
three  parts  were  joined  together  so  as  to  taem  a 
compS^  mould.    This  method  of  moulding  guns 
required  the  cons^ction  of  a  new  convex  model  far 
every  gun  that  was  moulded;  It  was  used  in  the 
French  Government  founderies  of  Douaif  Ruellei 
near  Paris,  and  Strasburs^  in  1794* 
another  '^o  Ibllowjng  meAocT of  coastnicUi^  the  loam- 

letbod.  mouldy  is  an  improvement  on  that  just  mentioned : 
A  DMdel  of  wood,  or  to  prevent  chaiige  of  £arm 
by  montnce,  a  model  of  brass  or  pewter  is  made 
and  fonsRd  on  the  turnmg  lathCi  with  its  ext^ 
rior  aucfaoe  exactly  resembling  that  of  the  gun, 
with  its  head  and  the  square  piece  at  the  casca- 
bel ;  if  the  nsodel  is  of  metal,  it  is  made  bpllow  for 
the  sake  of  iightoesa.  This  model  js  laid  with  i|s 
longitudinal  axis  horiaantal»  and  oine  half  immersed 
in  a  bed.of  sand;  upon  that  part  /of  the  model  which 
projects  above  the  saad,  sopcessive  coats  of  loam  are 
applied  and  pressed  on  the  model.  When  the  &ai 
layer  is  dried  by  fire,  a  second  layer  is  applied  and 
dried,  and  so  on  till  the  model  is  covered  with  a 
coat  of  loam  four  or  fiv«  inches  thick.  Over  this  an 
iron  carcass  is  ^plied,  and  over  the  carcass  another 
coat  of  loam,  lie  mould  with  the  model  in  it  is 
now  turoted,  so  that  the  half  already  covered  with 
loam  shall  be  lowermost.  The  plain  aurbee  of  the 
loam  which  had  been  in  contact  with  the  sand,  is 

Kinted  over  with  a  coat  of  blacking,  ^composed  of 
ely  powdered  charcoal  mixed  with  clayed  water; 
this  prevents  the  adhesion  of  the  flat  surface  with 
the  loam  that  is  to  be  laid  on  it.  A  laver  of  loam 
is  applied  upon  the  naked  half  of  the  model.  This  is 
4bried,  and  several  more  layers  aiia  applied  succes- 
sively. A  carcass  is  put  over  the  loam  correspond- 
ing to  the  carcass  of  the  first  half,  so  that  these  two 
carcasses  can  be  bound  together  wit^  bolts  -and 
wedge^formed  Jseys,  with  screw-bolts  and  nuts,  or 
tied  with  iron-wire.  When  the  loam  is  dry,  the 
upper  half  of  the  mould  is  lifted  oiF,  tbfi  inodel  Is 
taken  out,  and  ihe  infterjor  sur&ces  of  both  jpisrts  ctf 
the  mouId«re  painted  oyer  with  blacking;  this  w^ 
ventsihe  hiamiram  being  mdted* and  nam  adner" 
ing  ito  the  hot  «wtal.  The  ^wo  halves  of  tfie  josunidd 
are  then  put  together,  and  the  .^rarcsssgii  fare  firmly 
cennecwi  by.d^  boltsi  die  «4iQle  is  tbocoaghly 
dried  by  fife.  When4riie4»  themoaldispfoced  v^- 
ticaUy  in  the  pit  nf  the  vm^  boiia^  with  like 


breech  lowermost,  sand  is  beat  round  it  ior  support,  Csaaoiu 
and  the  metal  is  poured  in  M  the  top  of  tbip  head*  V^V^ 
This  method  was  practised  in  the  Arsenal  nf  Paris  in 

1794. 

The  most  approved  method  of  constructing  theDrySsiul 
.mould  of  a  gun  is  in  dry  sand,  and  this  is  the  ma-^^'^I^S* 
thod  now  practised  in  Britain.  Guns  cast  in  loam 
do  not  cox»e  from  the  mould  with  a  sur&ce  bq  cor- 
rectly resembling  that  of  the  model  as  those  cast  in 
dry  sand,  and  in  order  to  render  the  surface  correct, 
and  to  remedy  defects,  it  was  always  necessary  to 
subject  them  to  the  process  of  tumii^.  Jn  guns 
carefiilly  cast  in  dry  sand,  the  process  of  turnii^ 
might  be  dispensed  with,  the  gun  would  then  be 
strengthened^by  the  outer  skin  of  metal  which,  ha- 
ving cooled  more  rapidly  than  the  other  parts,  is  the 
hardest;  this  outer  skm  is  slso  less  liable  to  ru^ 
than  the  tmbce  laid  bare  by  turning.  The  mould  of 
a  gun  in  dry  sand,  at  the  same  time  that  it  is  more 
accurate,  is  also  sooner  made  and  dried  than  a  loam*- 
mould.  Dry  sand-mouldiag  is  a  part  of  the  busi* 
ness  of  the  loam-moulder. 

The  sand  for  dry  sand-mouldings  is  made  by  mix- 
ing a  quantity  of  sharp  refractory  sand  with  water 
in  which  day  has  been  diluted.  After  the  mixture 
•is  thoroughly  made,  if  a  handful  is  grasped,  and  en 
opening  the  hand  the  sand  retains  the  form  given  it^ 
then  tiie  consistence  of  the  mixture  is  good.  The 
sand  should  have  the  following  qualities:  1^,  It 
should  not  be  fusible  bv  the  heat  of  melted  cast- 
iron;  if  it  were,  it  would  adhere  to  the  metals  and 
make  the  surface  of  the  gun  rou^h.  Hdfy^  It  must 
be  sharp,  and  composed  c?  angular  particles ;  If  Qie 
particles  of  the  sand  were  rounds  it  would  Aotihold 
together  on  taking  out  the  model.  Sdfy,lt  must 
not  contain  too  much  clay,  for  in  that  case  it  woujd 
crack  in  drying,  4^y,  It  must  .contain  a  certain 
proportion  of  clay  to  retain  the  form  that  the  model 
unpcesses  on  it. 

For  dry  sand-moulding,  a  pattern  of  wood  may1>eThe  MoiieL 
used,  turned  exactly  to  the  form  of  die  gun ;  or  to 
avoid  expansion  from  humidity,  the  model  or  pattern, 
as  it  is  termed  in  the  founderies,  may  be  of  metal. 
Brass  or  pewter  are  preferable  to  iron  for  making 
patterns,  as  a  smooth  surface  may  be  more  .easily 
given  them,  so  ihat  they  may  leave  a  correct  im- 
pression and  may  come  out  well  from  the  sand. 
The  metallic  pattern  is  hollow,  that  it  may  be  lighter 
and  more  easily  handled ;  it  ib  in  different  pieces ; 
each  piece  fits  mto  the  adjacent  piece  by  a  ribbet. 

The  length  of  each  piece  of  the  model  should  be 
a  very  little  greater  tnan  the  given  length  of  the 
corresponding  part  of  the  gun;  because  tne  .length 
of  the  mould  is  the  length  of  the  gun  whilst  hot ; 
and  this  is  longer  than  the  length  of  the  gun  when 
it  comes  to  the  temperature  of  the  atmosphere,  at 
which  temperature  &e  dimensions  of  the  guns  are 
.given.  It  has  been  estimated  that  some  kinds  of  ' 
cast-irpn  contract  six-hundredths  of  an  liich  in  a 
foot,  Jn  passing  from  the  liauid  state  to  the  tempet'a- 
ture  of  the  atmojsphere.  This  contraction  is  not 
considerable  ^noi^h  to  be  taken  into  consideration 
in  the  diam^r  ^  the  pattern.  The  ^ri^nf^  of 
jthe  ;9and  inibryu^thpugn  not  qpnsjderab^  t^ds  like- 


aoi^ 


C  A  N  N  O  N. 


Ciiiinoii. 


non.   alio  86nr^  tKr  recehrft  dnf  impnritlef  thM  miiy  hare 
^'^  escaped  the  atCentk>n  of  those  appointed  to  alom  the 
iroa  as  it  ftows  along  the  gutter. 

tti  ten  or  twelve  hours,  the  piece  is  soflic^ently 
cool  to  be  removed.  It  is  then  stripped  of  the  motilci, 
and  taken  to  the'  boring-milli  to  undergo  the  opera* 
tioDS  described  under  our  article  Boring  of  Can* 
NON.  Mortars,  hoiritzers,  and  carronades  are  mould- 
ed,  cast,  and  bored  in  the  same  way  as  long  guns. 

The  English  Board  of  Ordnance  is  supplied  with 
iron  guns  by  contract.  The  contractors  are  those 
iron-masters  Who  offer  the  guns  at  the  lowest  price, 
and  the  guns  aire  cast  at  their  works  in  the  country. 
The  guns  ate  sent  to*  Woolwich  to  be  examined  in 
respect  to  t&eii'  ditoensions,  the  coincidence  of  the 
axis  of  the  borcf  With  that  of  the  piece,  the  position 
of  the  touch  kale,  and  to  undergo  a  proof  by  pow- 
der. It  is  also  tried  whether  water  can  be  forced 
through  the  sbbstance  of  the  gun.  If  any  cavities 
called  honeg^^^mbs  b»  found  i»  the  bore,  the  piece 
is  rejepted.  ^e  prooia  ar^atthe  risk  of  the  con- 
tractors, who'g}nimiI|i  esamme  and  prove  the  guns 
at  their  work»,<  befbre  seidiiig  them  to  Woolwich. 
Unsendoaable  guna  ate  lakear  to  tho  tnanglOf  where 
a  large  mass  of  oast-iron  is  let  fall  upon  the  gun, 
from  a  height  of  40  or  50  ftet.  It  is  thus  broken 
into  pieces  of  a  size  fit  for  being  introduced  into  the 
air-furnace  to  be  re-cast.  So|ne  brass  guns  are  cast 
,  and  bored  in  the  foundery  of  the  Board  of  Ordnance 
at  Woolwich. 
Biaas  Gons.  Cfwt-iron  guns  have  the  advantage  of  not  suffer- 
ing any  injurious  alteration  from  the  heat  of  t epeat- 
ed  firing.  Brass  guns,  wnen  fired  rapidly  in  succes- 
siod,  droop  at  the  rauazle.  Cast-iron  guns  alone  are 
used  on  board  British-  ships ;  brass  guns  are  noir 
ptincfpaliy  used  ibr  fleld^pteces.  Brass  suns,  hr 
strict  and  preciiBe  langua^,  might  be  called  bronxe 

£in«,  as  the  word  tmns*  is  most  commonly  used  to 
note  a  composition  of  copner  and  zinc,  whereaa, 
kt  gmi-ueld;  there  is  generally  fittfe  zinc,  and  often' 
none.  Co[^per  alone  .is  too  soft,  so  that  the  guns  that 
have  been  made  of  it  were  cut  and  furrowed  by  the 
Ml  in  firing;  Jhe  is  made,  therefore,  of  a  mixture 
of  copper  and  tin;  this  compositron  being  harder 
Aan  cfwper*  C(»pper  and  tm  separately  are  soft' 
and  malleable ;  when  combined  they  form  a  compo- 
sition that  is  hard  and  brittle ;  and  these  two  quali- 
1S^  are  increased  by  augmenting  tbe  relative  quan- 
tity of  tin;  Different  proportions  have  been  em- 
ployed for  guna;  1.0  parts  by  weight  of  copper,  and 
1  of  tin,  is  a  proportion  that  ia  found  to  give,  the  re- 
quisite hardnessy  and  not  too  much,  nor  too  great 
Imtlenesff.  The  copper  is  first  melted^  and  the  tin 
is  added.  If  the  tin  were  melted  fint,  and  the  cop- 
per added,  much  of  the  tin  would  be  oxidated  be- 
ibr^  the  combination  took  place  ;  the  metal,  during. 
the  process,  is  stiired  with  a  rod  of  green  wood. 

Befi-metid  is  a  combination  of  copper  and  tin  in 
0liher  proportions.  It  is  made  hard  by  means  of  tin, 
in  order  that  it  may  be  sonorous.  It  contains  fts^r 
fent^  of  tin,  and  is  too  brittle  and  too  hard  for  making 
guns.  In  the  year  1 794  die  Revolutionary  Oovem- 
Jnent  of  France  obtained  gun-metal  by  depriving 
bell*metal  of  a  part  of  its  tin.  Bell-metal  was  heat- 
ed with  the  contact  of  air^  and  stirred  to  oxidate  the 


tnir ;  tbe  bdf-nMid  was  tfaoa  rednced  to  the  state  of  Ciwl 
a  coarse  powder;  tfaia  powder  was  dnrown  into ano*  ^v^ 
ther  quantity  of  batt-metaf  in  fiision ;  tbe  metafile 
and  oxidated  copner  in  die  powder  melted,  and  wai 
mixed  with  tbe  already  fused  bdl-metal;  tbe  oxiie 
of  tin  of  the  powder  remained  on  the  surface.  A 
mehad  mass  was  thoa  obtained,  containing  a  larger 
proportion  of  copper  than  the  beU-metal,  and  fit  for 
making  guns. 

The  mould  for  brass  gulu  is  fi>rmed  of  dry  sand, 
in  the  same  way  as  the  mould  for  cast-iron  gum  al- 
ready dewTibed.  The  furnace  for  melting  bratt  for 
guns  is  a  reveiberatonr  furnace,  the  metal  being  ex* 
posed  to  the  flame.  It  has  no  high  chimney  like  the 
air  furnace  for  melting  iron,  the  heat  required  not 
being  so  great  aa  that  ror  melting  cast-iron. 

Brass  guns  are  subject  to  mdt  at  the  interior  ex- 
tremity dl  the  touch-bole,  by  the  heat  of  quid  fir- 
ing ;  and  the  melted  parts  are  driven  out  by  the  ex- 
plosion, so  as  to  render  tbe  touch-hole  too  wide. 
To  prevent  this,  there  n  sometimes  a  bush  of  cop- 
per mserted,  and  in  this  bush  tbe  toudi-hole  is  dm- 
led.  The  copper  being  less  fusible  than  the  brass, 
is  not  melted  by  the  heat  c^  firing  the  piece.  To 
form  the  bush,  a  cylindrical  piece  of  copper  is  ham- 
mered cold,  and  nuEide  into  the  form  of  a  malescrev, 
A  hole  is  then  bored,  reaching  from  the  surface  of 
the  enn  into  its  bore ;  the  diameter  of  this  cylia- 
dricd  hole  li  equal  to  the  diameter  of  the  qrHo- 
der  of  copper  measured  from  the  bottom  of  the 
threads  of  the  screw.  The  piece  of  copper  is  then 
screwed  into  the  cylindrical  nde,  and  the  tooch-hde 
is  drilled  in  it* 

The  improvements  hi  casthig  cannon^  as  in  otberPnpii 
arts,  have  been  gradual*  Bsrmerly  cannon  were  caitt^^^ 
with  a  core,  and  this  was  praetSsed  in  some  founderies^ 
in  Flanders,  even  in  the  year  1794.  But  they  are 
now  always  cast  solid,  experience  havina  shown  that 
guns  cast  soUd  are  stronger^  atid  less  liiwie  to  bunt, 
and  the  bore  is  freer  firom  honeycombs,  and  more 
likdyto  have  the  same  axis  with  the  piece.  He 
second  of  these  qualides  ia  still  more  certainly  at- 
tained by  the  practice  now  in  use,  of  making  tlie 
gun  itsen  revolve  whilst  boring ;  in  this  way,  as  long 
as  the  boring  bar  remains  unmoved,  the  axis  i» 
right ;  but  if  the  boring  bar  has  a  corneal  motios, 
then  the  point  of  the  bit  is  out  of  die  axis;  when 
the  boring  bar  was  made  to  revolve,  the  bore  might 
deviate  greatly  from  the  axis.  The  improvements 
in  the  casting  of  cannon  have  kept  pace  widi  tbe  im- 
provements in  the  manufacture  of  cast-iron. 

The  art  of  casting  iron  was  known  to  the  ancientf, 
as  appears  from  a  small  antique  statue  of  HerculeSf 
of  cast-iron,  dug  up  at  Rome.  In  China  it  appears 
to  be  practised  with  a  dexterity  visible  in  the  Chi- 
nese specimetis  of  many  other  arts.  In  modem 
Europe  it  has  grown  with  the  general  advancement 
of  society^  and  has  latterly  attained  to  a  higb  degree 
of  improvement  in  this  Island,  where  individuals 
having  the  command  of  capital,^  and  the  power  of 
making  advances  for  the  salaries  of  workmen  and 
tbe  construction  of  buildings,  were  induced  to 
form  large  eatablishmenu  for  the  smeltkg  ci  iroo- 
stone,  and  ibr  the  manufacture  of  cast-iron.    ^ 
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Cannon.   France  cast-iron  is  little  used ;  many  of  the  articles 
^'N'*^^  which  in  England  are  of  cast-iron,  being  there  of 
wrought-iron,  copper>  earthenware^  or  wood.     In 
the  Russian  dominions,  the  art  of  casting  statues  and 
small  medals,  in  cast-iron,  is  successfully  practised. 
But  in  none  of  the  other  countries  of  Europe  is  cast- 
iron  so  generally  used,  and  nowhere  is  it  manufac- , 
tured  on  so  laree  a  scale,  and  with  the  employment 
of  so  much  capital,  as  in  Britain. 
xtended        Pit-coal  has  been  the  main  instrument  in  this  ex- 
^^t  ^*r  tensive  manufacture.     As  it  gives  a  better  heat  for 
'^^^  *  the  melting  of  cast-iron,  and  saves  the  great  extent 
of  ground  required  for  rearing  wood,  the  greatest 
part  of  the  cast-iron  in  Britain  is  now  extracted  from 
the  ironstone,  and  made  into  castings  by  pit-coal. 
Pit-coal  began  to  be  used  in  smelting  of  ironstone 
in  1619.     This  first  operation  was  performed  in  Wor- 
cestershire»  by  Dudley,  who  describes  his  process  in 
a  book,  entitled,  Metallum  Mortis,    The  manufac- 
ture of  cast-iron  was  not  much  advanced  one  hun- 
dred years  after;  for  in  the  first  half  of  the  eighteenth 
century,  cast-iron  goods  were  imported  into  some 
\  part  of  Britain  from  Holland.    And  the  Dutch  chim- 

,  ney-backs,  with  the  figure  of  a  parrot,  are  to  be  seen 

'  in  old  country  houses  in  Scotland  to  this  day. 

Two  kinds  of  mineral  are  smelted  for  iron  in 
^  JBritain.    The  first  is  the  haematites  of  Ulverstone 

and  the  neighbourhood  of  Whitehaven,  which,  as  it 
'  contains  much  iron  (60  per  cenU)^  is  carried  by  sea 

to   smelting  furnaces  in  different  parts  of  Britain. 
The  second  is  the  argillaceous  ironstone,    which 
constitutes  some  of  the  strata  that  accompany  pit- 
'"  coal.  This  is  more  generally  used  than  the  haematites. 

And  it  is  in  the  vicinity  of  the  masses  of  stratified 
minerals,  which  yield  coal  and  ironstone,  that  the 
principal  iron-works  in  Britain  are  set  down.  These 
strata  are  found  in  yarious  parts  of  the  island,  and  are 
portions  of  that  class  of  depositions  called  by  geo- 
logists the  coal-formation.  A  stratum  of  coal  or  of 
ironstone  of  considerable  extent,  is  termed,  by  the  coal 
and  iron  masters,  a  coal-field,  or  an  ironstone  field. 
Pit-coal  cannot  be  employed  entire  in  the  blast- 
furnace; the  bituminous  part  would  be  conglutinated 
by  the  heat,  and  the  furnace  would  be  choked,  and 
the  materials  would  no  longer  descend  gradually  as 
they  ought  to  do.    The  cwd  is,  therefore,  burnt  to 


drive  off  its  bitumen,  and  it  is  then  in  a  state  of  cio-.  Camion. 
der  and  called  coak.  It  requires  a  larger  mass  of ''^^Y^^ 
coak  than  of  charcoal  to  smelt  ironstone.  Hence 
the  coak  blast-furnaces  are  large,  and  the  machines 
employed  to  blow  them  are  mure  powerful  than  the 
wooden  spring  bellows  invented  in  Germany,  in 
1620,  and  which  continue  to  be  employed  in  the 
charcoal  iron  furnaces  in  Germany  and  France.  Bel- 
lows connected  by  leather,  and  worked  by  water, 
were  used  to  blow  tlie  blast-furnaces  at  Carron,  at 
the  commencement  of  that  establishment  In  176O. 
Sometime  after,  these  bellows  gave  place  to  blowing 
machines,  composed  of  pistons  working  in  iron  cy- 
linders, constructed  by  the  celebrated  Smeaton,  and 
described  in  his  Reports.  The  blowing  machines  of 
the  blast-furnaces  in  Britain  are  now  always  com- 
posed of  pistons  moving  in  iron  cylinders.  The  im- 
provements in  the  steam-engine  have  rendered  prac- 
ticable the  working  of  blast-furnaces  in  situations 
where  there  is  no  fall  of  water ;  and,  on  the  other 
hand,  the  manufacture  of  the  various  parts  of  nume- 
rous steam-engines,  has  called  forth  the  abilities  and 
ingenuity  of  the  iron  founder. 

In  consequence  of  the  advanced  state  of  the  Eng- 
lish cast-iron  manufacture^  several  foreign  nations 
have  been  desirous  of  introducing  the  English  nie- 
thod,  and  have  procured  English  workmen  for  that 
purpose.  In  this  way,  iron-works,  on  the  Enslish 
plan,  were  erected  in  Russia,  about  1780,  in  Suesia 
m  1790,  and  in  France,  at  Creusot,  near  Mont^ 
cenis,  there  were  three  English  coak  blast-furnaces, 
begun  about  1790. 

The  strength  of  guns  depends  on  tlie  strengltli  of  Streuigtl^ 
the  metal  of  which  the  gun  is  composed,  and  on  the  ^^ibre, 
quantity  of  metal  and  the  manner  in  which  it  is  dis-J*^  l^sn 
posed.    Tills  subject  is  considered  in  the  article  Qymon, 
GuMKSRY  of  the  Encyclopedia,     The  nilture  of 
the  subject  does  not  admit  of  determining  witli 

grecision  the  best  weight  and  length  that  can 
e  given  to  a  gun  fitted  for  exploding  a  ball  of  a 
given  weight.  Guns  of  the  same  calibre  are  conse- 
quently niade  of  different  dimensions^  even  in  the 
same  country. .  The  four  tsbles  that  follow  contain 
the  weight,  length,  and  other  dimensions  ^  British 
and  of  French  guns : 


I^^^Tablm  of  the  Lengthy  Weighty  Calibre^  and  Charges  of  British  Government  Iron  Guns^ 


Length. 

Weight 

Diameter 
of  the 
Bore. 

Diameter 
of  the  Shot. 

Diameter 
of  the  Shot 
Gauge. 

Charge* 

1 

Proof. 

[Service. 

F.    Ill, 

Ctrf  .   lb.   OS. 

/». 

in. 

/a. 

lb. 

Vu 

42  Pounder  gun 

10     0 

67    0    0 

7.01 8 

6.684 

6.795 

25.0 

14.0 

32  Pounder  gun 

10     0 

58     0     0 

6.410 

6.105 

6.207 

21^ 

10.11 

S4  Pounder  gun 

10     0 

52     0     0 

5.824 

5.547 

SSSQ 

18.0 

8.0 

18  Pounder  gun 

9     6 

42     0     0 

5.292 

5.040 

5.124 

15X) 

6.0 

12  Pounder  gun 

9    6 

34     0     0 

4.623 

4.403 

4.476 

12.0 

4.0 

9  Pounder  gun 

9    6 

SO     1     0 

4.20 

4;ooo 

4.066 

9.0 

3.0 

6  Pounder  gun 

9    0 

24     0     0 

3.668 

3.498 

3.552 

6.0 

2.0 

4  Pounder  gun 

6    0 

12     1     0 

3.204 

3.053 

3.104 

4.0 

1.5    . 

3  Pounder  gun 

4    6 

710 

2.913 

2.775 

2.820 

3.0 

1.0 

2  Pounder  gun 

3    9 

-4    2.   0 

2.544 

2.423 

2.463 

2.0 

0.11 

1  Pounder  gun 

3    0 

2     2     0 

2.019 

1.298 

1.955 

1.0 

0.6 
0.3 

1 

i  Pounder  jpn 

3     0 

1     2     0 

1.602 

1.526 

1.551 

0.8 
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it^^^TjBLS  of  the  Lengths  WeigMy  and  Calibre  tf 
Iron  Ordnance  used  on  Bowd  British  Merchant 
Ships  in  1811. 


K 

LMgtHftoM 

Oiatneter  of 

Base-ring  to 

Weight. 

fiore. 

1 

ASazsleend. 

Feet. 

Cwi, 

IL  oz. 

/luAr*. 

9  Pounder  gun 

5 

14 

2     0 

4.2 

6  Pounder  gun 

4     6 

9 

1  17 

3.66a 

4  Pounder  gun 

4     0 

6 

S  21 

3.204 

12  Pounder  car- 

■ 

^ 

rontfde 

4     0 

10 

1     0 

4.52 

9  Pounder  car- 

' 

ronade 

4    0 

8 

1  23 

4.11 

9  Pounder  car- 

roaade  light 

1     3^ 

6 

2  21 

4.11 

6  Pounder  car- 

ronade 

3    6 

6 

0     8 

3.6 

HI^^^Table  of  the  Length  and  Weight  of  Iron  Guns 
used  in  the  French  Navy  in  1794* 


■*«Mik 


LeMgtIi  from 
ttie  extremity 
of  the  Pom- 
mel to  extre- 
mity of  . 
fiiiw£le. 


Z6  Pounder  gun 
24  Pounder  gun 
18  Pounder  gun 
12  Pounder  gun 
8  Founder  gua 

long  •  - 
8  Pounder  gun 

Bhort  -  - 
6  Pounder  gun 

long  -  - 
4  Pounder 


«M 


8.  m 

6-     <Mi 


lienglli  of  the 

Read  with 
wtiieh  the  Gui 

MCUt 


Pimctt. 

i.      0 


s. 

2. 
2. 

2. 

2. 

2. 
2. 


0 
6 
6 

0 

0 

0 
0 


Weight 
of  the 
God. 


Us. 

7196 

5116 

4212 

«995 

2382 

2056 

1733 


lyf^TjmLBqfihe  Wmghi  ^ Brass  Guns  used  in  thu 
French  Land  Service f  in  1794|  and  the  VTeighi  qf 
the  Head  wHh  fohich  they  are  Cast* 


riltf«MMA*MaMJtaMlhrt*aM 


Lenglb  from 
the  csiro«i.or 

l^a4HB0i  1% 

extrem.  of 
Muisle. 


k«ii 


24  Poundtr 

16  Pounder 

12  Pounder 

8  Pounder 

12  Pounder  1 

8  Pounder  > 

4  Pounder  J 

1  Poimder  \ 


BatleriBg 

gUflg 

Garriiffi 

gUOB 

FteM 
pieces 

For  light 


ight    Woitbt 


Weil 

of  the 

Oua. 


•f  |] 
Hca<l. 


IL 

lb. 

3628 

3100 

4111  , 

2600 

9194 

1800 

2175 

1200 

1808 

12«d 

7186 

9^ 

590 

5m 

266 

250 
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CAPILLARY  ATTRACTION.  We  had  b.  G^ 
tended,  in  this  place,  to  examine  at  some  le&gdi  the  ^^ 
diffisrent  theories  which  have  been  proposed  in  ^  i 
branch  of  Natural  Philosophy ;  but  we  find  that  we  ^ 
must  defer  this  inquiry  till  we  reach  the  artide^^ 
TuBBSy  Capillaat. 

C APMANY  (D.  AiTTOKio  de),  one  of  the  mogt 
eminent  of  the  later  writers  of  Spain,  was  bom  in  Ca- 
talonia in  1754.  He  lived  for  a  considerable  time  ia 
Barcelona,  and  latterly  in  Madrid,  where  he  died  in 
1810.  He  ranks  high  both  as  a  general  scholar,  and 
as  a  political  writer,  apd  has,  indeed,  in  the  latter  cha- 
racter, manifested  much  more  sound  and  exteoaJTe 
views  than  belong  to  most  of  his  couotrymen.  h 
particular,  it  is  to  be  remarked  of  him,  that  be  is  al- 
most the  only  native  who  has  endeavoured  to  expose 
the  exaggerations  of  the  earlier  writers  in  regard 
to  the  immense  population,  and  highly  advanced 
state  of  agriculture,  commerce,  and  manufactures, 
in  that  country,  in  former  times.  His  principal 
works,  as  noticed  in  the  Biegranhie  Unvoendk^  and 
Dictionnaire  Universely  are  as  follows:  1.  The  art  rf 
translating  the  French  into  the  Spanish  language, 
1776,  in  4to,  2.  The  Philosophy  of  Eloqunce, 
1777i  in  8vo.  3.  History  of  the  Marine,  Cmmercet^ 
and  Arts  of  the  ancient  City  of  Barcelona,  The  two 
first  volumes  of  this  work  were  published  in  1779; 
the  two  last,  which  consist  of  a  variety  of  curioos 
and  important  documents  copied  from  the  archhes 
of  Barcelona,  in  1792.  '^  This  excellent  work  is 
marked  throughout  with  a  spirit  of  liberality  and  good 
sense,  and  distinguished  by  an  attention  to  phikMO- 
phical  and  generiu  views,  but  seldom  cBsph^ed  b; 
those  who  ransack  archiv6s>  and  compile  papers  w 
the  use  of  futtire  historians.  We  consider  it  a  most 
valuable  addition  to  the  history  of  the  commeree  and 
ttanufhctures  of  the  middle  ages."  {Edinburgi  i?^ 
vfM|  Vol.  X.)  4.  Historical  and  CrUical  Theatre  oj 
Spanish  Eloquence.  1786 — ^94.  5  vols.  4to.  5*  A 
Dictionary^  French  and  Spanish.  1805,  in  4to.  This 
dictionary  is  prefkced  witn  a  critical  examinadoo  of 
the  two  laoffuages* 

Besides  tnese,  and  some  other  pieces,  noticed  in 
the  Biographical  Dictionaries  already  mentioned, 
there  is  a  collection  of  tracts  by  Capmany,  not  al- 
luded to  in  either  of  them,  entitled  Q^estiom  cntf- 
cas  sobre  varias  Puntos  de  Historia  Econanuca,  P«- 
litica  ^  Military  published  in  1807,  andof  wfaicb 
there  is  an  interesting  account  in  the  tenth  volume 
of  the  Edinhurfjh  RBvieto.  AU  Capmaiqr's  works 
w«re  published  m  the  Spanish  language,  and  we  are 
not  aware  that  any  of  ^em  has  been  translated  into 
any  other  tongue. 

CAKACCAS,  an  elctensive  province  of  Sooth  bov^ 
America,  fermiw  part  of  the  Spanish  dominions  in  v^i^ 
that  country.     U  comprehends  five  other  subordi-"^ 
nate  provinces  or  governments ;  namely,  the  province 
of  Venezuela  in  the  centre,  the  government  of  Ma- 
itUMtibo  on  tbe  west^  Gkiiana  on  the  soutk,  the  go- 
^mmttit  o£  Cumana  on  the  east,  and  the  Uand  of 
Margaretta  on  the  north-east.    It  is  bounded  on  tbe 
north  from  the  Cage  de  la  Vela  to  the  point  of  Pa-, 
ria,  byjbe  Caarribbeftn  sto ;  on  the  eaat  by  tbe  Atlan- 
tic  &9m  the  12th  totbeath degsee of  nertk latitude, 
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en  the  seutb  bj  Dutch  Guiana  and  Peru^and  on  the. 
west  by  the  kbgdom  of  Santa  V6» 

This  country,  extending  from  the  12th  degree  oF 
north  latitude  towards  the  equinoctial  line,  might  be 
expected,  from  its  geographical  position,  to  be  sub- 
ject to  the  utmost  violence  of  the  tropical  heats,  and 
to  be  reckoned  almost  uninhabitable  by  a  soorching 
sun.  But  throughout  the  whole  continent  of  Ame- 
rica, ^e  general  law  of  the  climate  is  modified  by 
the  elevation  of  the  ground ;  and,  owing  to  tliis  cir* 
cumstance,  the  inhs^Itaots  of  many  parts  of  the 
Caraccas  enjoy  the  temperature  of  ocrpetual  spring. 
For  this  happy  singularity  in  its  Aimate,  the  pro- 
Tince  of  tlie  Caraccas  is  indebted  to  a  chain  of 
|he  Andes,  which,  commencing  near  the  province  of 

^  Quito,  traverses  the  country  in  its  whole  extent,  and, 
gradually  diminishing  in  heiglit  in  its  progress  to  the 
east,  finally  loses  itself  in  tbc  Island  of  Trinidad. 
This  chain  of  mountains,  which  varies  in  breadth 
from  ten  to  twenty  leagues,  is  generally  of  moderate 
elevation.  In  some  points  it  rises  to  the  height  of 
SOOO  feet,  but  its  average  height  is  not  more  than 
4^00  feet  above  tlie  level  of  the  sea»  These  inequa- 
lities of  height  giTe  i;ise  to  a  corresponding  diversity 
of  temperature ;  owing  to  which  the  vegetable  pro- 
ductions of  distant  countries,  here  meeting  wim  a 
GOQgeaial  climate,  are  frequently  found  concentrated 
within  a  comparatively  narrow  cobapass.  At  intervals 
rich  vattias  open,  and  the  sides  of  the  mountains  are 
covered  with  the  finest  trees.  In  traveliix^g  into  the 
iBteripr  firom  tbe  coast,  the  European  experience* 
«vgveat  ahd  enlivenioff  change  from  the  hot  air  of 
the  low  oouotries  to  we  pure  and  cool  ataaosphere 
which  prevail&in  tliese  mouoatainous  regions.  The  city 
pf  Caraccas,  acoording  to  DepOns,  is  SOOO  feet  above 
|he  level  of  the  sea,  aad  though  it  is  situated  in  10^ 
SV  Boith  latitu^Ci  so  iar  frem  being  oppressed  by 
the  iasupportaUe  heats  of  the  torrid  zone,  it  enjoys 
tbe  mild  and  tem^ate  climate  of  the  southern 
eoantries  of  Europe.  The  highest  range  of  the 
thermometer  in  aummer  is  S^^^  and  in  winter  76^9 
«nd  the  minimum  of  heat  in  winter  is  52^ 

To  tbe  south,  tliesc  mountains  are  bounded  by  the 
▼alley  of  the  Orinoco.  The  country  is  here  extend- 
ed into  immense  plains,  knowii  by  die  general  name 
of  Las  Llanos.  Those  plains  afford  pasturage  to  in- 
numerable cattle,  the  proprietors  of  which  reside  in 
the  towns,  leaving  tliem  to  thtf  care  of  slaves  or  peo- 
ple of  colour.  This  race  of  men,  accustomed  to  be 
almost  oontinoaliy  on  horseback,  and  being  almost 
in  a  state  of  nature^  in  tlicse  immense  and  uninhabit- 
ed plains,  contract  the  most  disorderly  and  lawless 
habits.  Many  of  them  are  processed  robbers ;  tliey 
are  already  beginnnig  to  form  themselves  into  bands, 
^d  to  infest  the  rpads,  so  as  to  render  travelling 
dangerous.  In  these  plains  the  heat  is  intense,  the 
thertnomeCer  frequently  rising  to  110  and  even  115 
degrees. 

The  seasons  here  are  divided  into  winter  and 
aunmer,  which  are  not  so  much  distinguished,  by 
cold  or  heat,  as  by  rainy  and  dry  weather.  The 
rainy  season  commences  generally  in  April  and  con- 
tinues till  November.  TImbso  rains  are  not,  however, 
wilhoitt  intennission.  Sphere  are  some  days  in  which 
no  rain  falls,  and  there  are  others,  thou^  they  are 

«'not  firequent,  in  which  it  rains  incessantly.    It  may 


be  calcuhited  tlntt,  during  the  rainy  season,  it  rains,  Caracg^ 
on  an  average,  three  hours  each  day,  and  oftener  in  ^^'^^'^^^ 
the  morning  than  in  the  evening.     The  long  con- 
tinued and  drizzling  rains  of  the  polar  regions  are 
not  known  here.     But  notwithstanding  of  this,  the 
rains  wliich  in  tfie  torrid  zone  ru&h  down  with  the 
violence  of  a  torrent,  produce  in  one  hour  about  six . 
times  the  quantity  of  water  which  is  ever  known  to 
fall  in  Europe  within  the  same  space.    During  the  • 
r<uny  season,  the  rivers  are  consequently  in  a  con^ 
tinual  ^tate  of  inundation ;  the  channels  which,  dur- 
ing the  rest  of  the  year,  remain  parched  and  dry, 
are  now  filled  with  overflowing  streams;  and  the 
nlaih  through  which  flows  the  Orinoco,  is  inundated 
by  a  sea  of  fresh  water  for  a  space  extending  150 
leagues  in  length  and  40  in  breadth. 

For  about  a  century  after  the  acquisition  of  Terra  Agricollnre 
Tirma  by  tlie  Eiu-opeans,  no  attempt,  was  made  to  j"^ J**^*^ 
raise  any  sort  of  produce  from  the  soil.  Gold  and  ^  *"*** 
silver  were  the  great  objects  of  research,  and  the 
pursuit  after  these  superseded  every  other  species  of 
mdustry.  The  adventurers,  however,  who  settled  in 
tlie  country,  not  finding  a  sufficient  quantity  of  the 
precious  metals  to  gratify  their  rapacity,  turned 
their  thoughts  towards  the  pearl  fisheries.  Bein^ 
speedily  disappointed  in  their  expectations  of  weidth 
from  this  source,  they  had  ^recourse  to  agriculture, 
and,  on  trial,  they  found  the  soil  of  the  Caracoas  ez« 
tremely  fertile,  and  capable  of  producuig  ample  re* 
turns,  lliey  began  with  cultivating  cacao,  planta- 
tions of  whicli  were  multiplied  throughout  the 
country,  and  the  -labours  of  the  planter  were  so  ad* 
mirably  seconded  by  a  &vourable  soil,  that  the  pro- 
duce was  both  abundant  and  of  an  excellent  qusJity,  ^ 
Cacao  was  almost  exclusively  cultivated  tiU  a  very 
late  period.  About  the  year  177^»  the  culture  of 
indigo  was  beguii»  and  it  was  speedily  atfcertainedf 
that  the  aoil  was  e^ ualhr  well  adapted  to  raise  this 
valuable  produce.  Most  of  the  new  plantationa 
were,  therefore,  prepared. for  thia  new  species  of  cul- 
ture, and  immense  plains,  till  then  uncultivated, 
were  covered  with  plantations  of  indigo.  Hie  pro« 
fits  derived  from  this  trade,  and  tlie  great  coacoune 
of  traders  and  cultivators,  occasiimed  villages  to 
spring  up  in  the  desert,  and  gave  to  many  towns, 
sucli  as  Maracay,  Tulmero,  and  Victoria,  which  were 
before  in  a  state  of  decay,  the  aspect  and  consistence 
of  cities.  About  the  same  time  the  cotton  plant  was 
introduced.  The  cultivation  of  sugar,  tobacco,  and 
generally  of  all  tlie  other  products  of  the  tropical  re- 
gions, was  also  commenceo.  In  this  fine  country,  how- 
ever, blessed  as  it  is  wtith  all  the  advantages  both  of 
soil  and  of  climate,  agriculture  still  languishes.  There 
is  a  want  of  enterprise  and  active  industry  among  th^ 
planters  ;-^their  plantations  are  committed  to  the 
care  of  ignorant  overseers ;  and  the  Spanish  pr(^rie< 
tor,  who  generally  resides  in  town,  seldom  visits  hia 
estates  above  once  in  a  year.  This  carelessness  fre- 
quently produces  embarrassments ;  the  land  is  mort*^ 
gaged  for  the  purpose  of  raising  money,  and  the  ca« 
pitel  which  ought  lo  be  laid  out  in  improved  cultiva- 
tion, is  thus  forestalled  for  the  purposes  of  extrava- 
gance. "  It  is  a  matter  of  astonishment;*'  says  De- 
pons,  <'  that  in  the  most  beautiful  country  in  nature, 
where  everything  concurs  to  promote  luxuriance  of 
vegetation,  the  plantations  should  be  so  inconsider- 
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CwM^s.  able  m  magnitude.  A  planter,  whose  income  a- 
'  mounts  to  4000  or  5000  dollars  per  annum,  is  con- 
sidered rich.  There  cannot  be  enumerated  twenty 
plantations  in  the  Caraccas  which  yield  a  greater  re- 
venue. It  is  not,  however,  that  the  property  is  too 
much  divided.  It  is  rare  to  see  a  plantation  of  which 
one-tenth  part  of  its  extent  is  cultivated.  It  is  a 
cheerless  and  painful  sight  to  behold  the  labour  of 
three  successive  centuries  crowned  with  such  pitiful 
results.  On  a  soil  two  hundred  times  less  spacious, 
incomparably  ]e]fts  watered,  and  less  fertile,  and  with 
not  more  than  one-half  the  white  population,  the 
French  have  succeeded  in  raising,  at  St  Domingo, 
ten  times  more  produce  than  is  raised  at  this  day  in 
the  vast  province  of  the  Caraccas." 
Abnodance  Besides  the  colonial  commodities  already  enume- 
S^J??^^  *>*"  rated,  this  country  produces  vanilla,  wild  cochineal, 
**  "'  gnms,  resins,  roots,  barks,  and  plants,  many  of  which 
are  prized  for  their  medicinal  virtues.  In  the  moun- 
tains of  the  interior  are  found  the  same  kinds  of  wood 
as  in  the  Antilles,  and  many  other  kinds  peculiar 
to  the  country.  The  vast  forests  by  which  the  coun- 
try is  covered,  contain  abundant  supplies  of  timber 
for  the  most  extensive  ship-yards.  AH  those  inex- 
haustible resources  are,  however,  useless,  owing  to  the 
difficulty  of  transporting  the  wood  over  the  trackless 
paths  of  the  mountains.  These  difficulties  might  be 
considerably  diminished,  if  due  exertion  were  made 
to  clear  the  channels  of  the  rivers  from  occasional 
obstructions,  so  as  to  facilitate  the  intercourse  with 
die  interior.  But  there  is  neither  enterprise  nor  in- 
dustry in  the  country  adequate  for  such  improte- 
ments.  Besidea  large  timber  for  the  construction  of 
vessels  and  other  purposes,  their  forests  contain  ma- 
terials for  the  work  of  the  carpenter  and  cabinet- 
maker, so  various,  as  to  embarrass  them  in  their 
choice.  The  beams  and  joists  of  houses  are,  in 
general,  made  from  the  wood  which  the  Spa- 
niards call  Pardillo,  and  in  some  places  they  use  a 
species  of  very  hard  oak.  Cedar  Is  used  for  doors, 
windows,  tables,  &c.;  and,  for  ornamental  furni- 
ture, they  have'  several  kinds  of  wood  suscep- 
tible of  the  highest  polish.  Among  these  is  dis- 
tinguished the  black  ebony,  found  in  great  abundance 
in  the  forests  in  the  neighbourhood  of  Lake  Mara- 
caibo.  Yellow  and  red  ebony  is  also  common ;  but 
mahogany  is  not  so  abundant  as  in  the  West  In- 
dia islands,  and  it  is,  besidesy  inferior  both  in  re- 
spect to  its  shades  and  gloss.  Iron  wood,  which 
abounds  in  different  parts  of  the  country,  is  used  for 
shafts  to  the  wheels  of  water-mills ;  for  the  rollers  of 
the  cylinders  used  for  pressing  sugar-canes ;  and,  ge- 
nerally, on  all  occasions  for  which  wood  of  extraor- 
dinaiy  hardness  is  required.  The  red  ebony  is  also 
applied  to  the  same  uses  as  the  iron  wood,  and  is  even 
thought  to  surpass  it  in  hardness.  No  wood  has  yet 
been  found  fit  for  dyeing,  except  the  Brasil  wood. 
But  the  immense  forests  which  overspread  the  moun- 
tainous parts  of  this  country  have  not  been  explor- 
ed to  any  extent.  They  still  continue,  for  (he  most 
part,  to  be  the  exclusive  domain  of  ferocious  ani- 
mals and  venomous  reptiles,  and  we  cannot  be  cer- 
tain, until  they  are  more  fully  known,  what  hidden 
resources  they  may  afford  for  the  extension  of  com- 
merce, or  the  improvement  of  art. 


On  the  first  discoverv  of  Terra  Urma,  the  pearl-  C^ 
fishery  formed  a  considerable  branch  of  trade  as  veil  ^ 
as  of  revenue.  The  pearla  ronde  was  found  to  abound  P^i 
in  the  shoals  which  extend  from  Cape  Fbria  to  that^T* 
of  Vela ;  and  the  island  of  Margaretta,  Ct^bsnti 
Cochc,  Punta  Araya,  and  the  mouth  of  the  Rio  la 
Hacha,  were  celebrated  for  the  quantity  of  pearls 
which  they  produced.  The  fifth  of  the  produce  was 
claimed  by  the  king,  and  it  was  estimated  in  the  be- 
ginning of  the  l6th  century  to  amount  to  about 
1 5,000  ducats,  which,  considering  that  an  extcDsiVe 
contraband  tradf  was  at  the  same  time  carried  oo, 
shows  the  whole  amount  to  have  been  considerable. 
Till  the  year  1530,  the  annual  value  of  the  pearls 
sent  to  Europe  amounted  on  an  average  to  800)000 
piastres.  Towards  the  end  of  the  l6&  century,  the 
produce  of  the  American  pearl-fisheries  diminished 
rapidly,  and,  according  to  some  accounts,  they  were 
altogether  abandoned  by  the  year  1683.  Various 
causes  were  assigned  for  the  dedme  of  this^rade. 
But  the  chief  cause  seems  to  have  been  the  increas- 
ing scarcity  of  the  oysters  which  yielded  these  pre- 
cious stones.  With  such  persevering  rapacity  was 
this  lucrative  trade  pursued,  that  the  shells  were  de- 
stroyed faster  than  they  could  be  multiplied.  It  is 
known  that  the  animal  which  inhabits  the  pearl*d!ell 
does  not  live  above  nine  or  ten  years,  and  it  is  only 
in  the  fourth  year  that  the  pearls  begin  to  show 
themselves.  Of  these  shells,  a  boat  will  coUect  m 
about  two  or  three  weeks  more  than  85,000.  At 
Ceylon,  the  government  only  permits  the  pearl^fish- 
ing  to  be  continued  for  one  month  in  the  course  sf 
a  year ;  but  on  the  coasts  of  the  Caraccas  there  was 
no  restriction.  The  pearl  banks  were  fished  at  all 
seasons,  and  the  consequence  is,  that  they  have  been 
abandoned  for  nearly  two  centuries.  At  Cumana  it 
is  supposed,  that,  during  such  a  loag  period  of  re- 
prieve, the  pearl-shells  must  have  been  greatly  in- 
creased ;  and,  in  1812,  some  attempts  were  made  to 
revive  the  fishery.  But  it  is  generally  observed,  that 
the  few  pearls  which  are  now  accidentally  foand  arc 
both  extremely  small,  and  devoid  of  brilllaocy,  while 
those  found  among  the  Indians  on  tlie  arrival  of  the 
Spaniards  on  Terra  Firma,  were  particularly  distin- 
guished for  these  two  properties.  It  is  difficult  to 
account  for  this  change.  Humboldt  conjectures  tbat 
the  earthquakes  to  which  this  country  is  peculiarly 
subject,  may  have  altered  the  bottom  of  the  sea,  or 
that  the  changes  in  the  submarine  currents  may  have 
so  far  influenced  the  temperature  of  the  water,  as  to 
diminish  the  sustenance  necessary  for  the  support  of 
the  animal  which  produces  the  pearl.  The  small 
pearls  which  are  still  occasionally  found  on  the 
coasts  entangled  in  the  fishermen's  nets,  are  sold  to 
the  retail  dealers  of  Cumana,  at  the  ordinary  price 
of  a  piastre,  or  4s.  2d.  per  dozen.  .  , 

Mineral  springs  abound  in  these  provinces,  |>p*J''J^ 
warm  and  cold ;  and  they  are  of  various  qualities,  P 
namely,  the  ammoniacal,  the  ferruginous,  the  ni- 
trous, and  the  acidulous.  Some  of  these  waters 
have  a  degree  of  heat  which  nearly  approaches  to 
that  of  boiling  water.  Owing  to  their  situation, 
however,  generally  in  uninhabited  places,  far  from 
any  firequented  patli,  they  are  not  of  the  same  ad- 
vantage to  medicine  as  if  they  were  diflw^tly  situ- 
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ated^  because  die  patient  cannot  enjoy  the  benefit  of 
those  waters,  and,  at  the  same  time,  ail  those  domes- 
tic comfiMFla  winch  are  eqnidly  necessary  to  his  re- 
covery. He  most  sacrifice  the  one  to  procure  the 
other ;  so  that,  in  many  cases,  the  disadvantage  of 
the  change  is  greater  than  the  benefit. 

All  that  portion  of  the  coast  which  is  north  of  the 
province  of  Venezuela,    furnishes  a  considerable 
quantity  of  salt,  of  a  beautiful  whiteness.     But  the 
most  abundant  salt-pit  b  that  of  Araya,  which  con- 
sists of  a  mixture  of  the  fossil  and  marine  salts.    Its 
produce,  under  the  regime  of  the  mother  country, 
was  monopolized  for  &e  benefit  of  the  Crown,  the 
consequence  of  which  was,  that  the  working  of  the 
pita  was  little  attended  to,  and  that  they  did  not 
yield  anydiing  like  the  quantity  of  salt  which,  under 
better  management,  they  were  capable  of  producing. 
The  aspect  of  this  country  is  agreeably  diversified 
by  lakes  and  rivers.    Of  the  lakes,  those  of  Mara- 
caibo  and  Valencia  are  the  most  deserving  of  no- 
tice.   The  lake  of  Maracaibo  is  of  an  oblong  form, 
lying  north  and  south,  and  communicating  by  a  nar- 
row neck  with  the  sea»    Its  length,  from  the  bar  to 
its  southern  extremit;^,  is  150  miles.    Its  greatest 
breadth  is  90,  and  it  is  450  miles  in  circumference. 
It  is  navigable  for  vessels  of  the  greatest  burden ; 
and  though  it  is  not  liable  to  tempests,  there  is  al- 
wajrs  an  undulation  on  its  surface ;  and  when  strong 
breezes  blow^  more  especiaU^  from  the  north,  its 
waves  become  sufficiently  agitated  to  bury  under 
them  canoes  and  snudl  craft.    Its  waters  are,  in  ge- 
neral, fresh  and  fit  for  drinking;  but,  at  times,  die 
waters  of  the  sea  are  forced,  by  means  of  storms, 
towards  the  lake,  and'  it  then  becomes  brackish  as 
fiur  as  the  town  of  Maracaibo.     All  the  different 
species  of  fish  which  are  found  in  the  rivers  of  South 
America,  With  the  exception  of  the  tortoise,  abound 
in  this  lake ;  but  the  general  sterility  of  the  adja- 
cent country,  and  the  unhealthy  atmosphere  which 
is  occasioned  by  noxious  exhalations  from  its  waters, 
are  unfiivourabfe  to  the  progress  of  cultivation;  so 
that  the  Indians,  in  place  of  making  their  abode 
on  its  shores,  have  generally  dwelt  on  the  lake  it- 
self, in  wooden  huts,  constructed  fi)r  the  purpose. 
To  the  north-west  of  the  lake  is  an  inexhaustible 
mine  of  mineral  pitch,  which  is  of  so  infiammable  a 
nature  that  during  the  night,  and  especially  in  hot 
weather,  phosphoric  fires  are  continually  seen,  which 
have  the  appearance  of  lightning.    These  fires  are 
known  by  the  name  of  the  laniems  of  Maracaibo^ 
and  they  serve  as  a  light^house  and  compass  to  guide 
the  course  of  die  Spaniards  and  Indians  who  are  na- 
vigating the  lake. 

The  lake  of  Valencia,  though  not  of  the  same 
magnitude  as  Lake  Maracaibo,  presents  a  far  more 
s^p^eable  and  interesting  spectacle.  Its  shores,  in 
place  of  being  arid  and  unhealthy,  are  clothed  with 
all  the  luxuriant  vegetation  of  the  tropical  regions, 
and  the  temperature  is  mild  and  salubrious.  This 
lake  is  about  one  league  distant  from  the  city  of 
Valencia,  and  about  18  miles  from  the  sea.  It  is 
of  an  oblong  form,  stretching  north-east  and  south- 
west, and  is  about  40  miles  in  length,  and  about  12 
in  the  broadest  part.  It  is  situated  in  a  valley  sur- 
rounded with  high  and  inaccessible  mountains,  ex* 


cepting  on  the  west»  where  it  extends  into  the  inte-, C^nwcu* 
rior ;  and  it  receives  the  waters  of  twenty  rivers, '   ' 
without  any  visible  outlet.    This  circumstance  has* 
given  occasion  to  the  conjecture,  that  its  waters  must ' 
be  discharged  by  a  subterraneous  passage ;  and,  in ' 
confirmation  of  this  hypothesis,  it  is  stated  by  De- 
pons,  that  the  boats  which  navigate  the  lake  sail 
With  rapidity  from  the  shores  to  the  centre,  but  that* 
it  requires  longer  time  and  greater  exerdon  to  re- 
turn from  the  centre  towards  the  shore.    How  far  * 
this  conjecture  is  well-founded,  seems-  extremely 
doubtful.     The  contribudons  from  so  many  rivers 
may  be  no  more  than  sufficient  to  supply  the  drain 
occasioned  by  the  constant  and  intense  evaporation 
of  a  tropical  sua ;  and,  at  any  rate,  until  this  ques- 
tion is  determined  by  accurate  investigadon,  it  seems 
idle  to  have  recourse  to  the  supposidon  of  subter- 
raneous channels  to  account  for  what  may  be  thhfe 
result  of  more  obvious  causes.    One  fact  is  certain,  !^  . 
that,  of  late  years,  the  waters  of  the  lake  have  expe-  - 
rienced  a  considerable  depression,  and  they  sdll 
condnue  receding  within  a  narrower  space.    This  is 
sufficiently  accounted  for  by  the  progress  of  cultiva-  * 
tion  throughout  the  country,    m   consequence  of 
which  the  cultivators  draw  an  increased  supply  of 
water  from  the  streams  which  flow  into  the  lake,  in 
order  to  irrigate  and  refresh  their  different  planta- 
tions.   In  proportion  as  the  waters  recede,  tracts  of' 
ground  are  left  uncovered,  which,  having  received  for 
centuries  past  the  deposited  slime  and  substances  of 
the  lake,  have  thence  acquired  a  prodigious  fertility. 
These  spots  are  eagerly  selected  for  cultivation,  and 
they  reward  the  labours  of  the  planter  with  a  large  re- 
turn. The  eastern  shores  of  the  lake  are  laid  out  for' 
the  culture  of  tobacco  in  five  plantations,' which  occupy 
15,000  persons,  and  the  remainder  of  the  lands  which  - 
surround  it  are  employed  in  raising  other  productions*' 
peculiar  to  the  country.     The  woods  in  the  vicinity- 
affi>rd  a  haunt  to  numerous  variedes  of  birds,  whicb^ 
are  equally  distinguished  by  the  brilliancy  of  their- 
plumage,  and  the  melody  of  their  notes.    Reptiles- 
are  also  common*    Among  these  are  two  species  of 
lizards,  which  are  considered  by  the   Indians  and' 
Spaniards  as  delicious  food,  and  which  are  eagerly* 
sought  after.     The  waters  of  the  lake  are  thick  and 
of  a  nauseous  taste,  which  is  ascribed  by  Depons  to 
the  putrefaction  of  animal  and  vegetable  substan-- 
ces.    Its  surface  is  diversified  by  numerous  islands,, 
by  which  its  navigation  is  somewhat  impeded*    Most 
of  these  are  inhabited,  and  yield  abundance  of  pro-- 
visions,  fruits,  and  vegetables. 

The  abundant  rains,  which  fkll  in  the  Caraccas,'m^|^. 
find  their  way  to  the  ocean  by  a  variety  of  channels, 
and  there  is,  accordingly,  no  country  which  i» 
watered  by  more  numerous  streams.  Every  valley- 
has  its  rivers,  and  if  they  are  not  all  of  sufficient 
size  to  answer  the  purposes  of  navigation,  they  atV 
ford  ample  supplies  of  water  for  the  necessary  pur-; 
pose  of  irrigating  the  grounds  which  are  cultivated' 
along  their  shores.  All  the  streams  which  rise  on 
the  northern  ridge  of  the  mountains  in  •  the  interior 
run  from  south  to  north,  and  fall  into  the  Carribbean 
Sea,  while  those  which  have  their  sources  in  the 
southern  declivity  of  the  same  range  of  moun- 
tainsy  trayerse.in  a  southern  direction  the  whole  ^:h 


614     .. 

Cmmcm*  .tfloi  of  the  inUnnediate  fLunt  till  they  reach  the 
^*4^V^^  m^eitic  Atraan  of  the  Orinoco.   The  principal  rivers 
which  flow  northward  into  the  Carribean  Sea  are  the 
Qttigesy  Tocuyoy  Aroa,  Yaracuy,  Tuy,  Unara,  Ne^ 
veri>  Manzanares.    These  are  so  strongly  fenced  in 
by  the  natural  barriers  of  high  banks,  and  the  ground 
at  the  same  time  forms  such  a  continued  declivity^ 
that  they  seldom  overfloie  tlie  adjacent  country  to 
any  extent,  so  as  to  occasion  damage.    The  most 
c^OBiderable  rivers  which  fall  into  the  Orinoco  are 
the  Mamot  the  Pariagon  and  Pao,  tlie  Chivata  and 
Zoa,  the  Cachimamo,  the  Aracay,  the  Manapira  and 
EspinOy  and,  lastly*  the  great  river  Apure,  which 
enters  the  Orinoco  by  several  channels.    This  river 
'  receives  an  immense  variety  of  smaller  streams,  and 
is,  indeed,  the  oaly  channel  by  which  all  the  lesser 
rivers,  which  rise  in  the  extensive  tract  of  country 
through  which  it  flows,  are  conveyed  to  the  Orinoco. 
During  the  rainy  season,  its  waters,  near  its  month, 
'  are  spread  ever  the  flat  country,  wliich  it  traverses 
te  an  extent  of  nearly  96  miles ;  and,  in  general,  all 
the  rivers  of  this  province,  which  flow  through  level 
groMnds,  overflow,  during  part  of  the  year,  a  large 
tract  ef  the  adjacent  country*    This  inundation  co« 
ywTB  a  larger  space  as  the  rivers  approach  the  ocean. 
Near  the  mouth  of  the  Orinoco,  one  vast  sea  of 
fresh  watmr  is  spread  ever  tiie  country  to  an  extent, 
aocerdittg  to  Depoos,  of  nearly  SOO  leagues.    The 
rise  of  the  rivers  «Gommeacei  in  April,  and  ends  in 
AvgUMti  and  durii^  the  subsequent  month  of  Sep- 
teaibes,  there  is  no  perceptible  fall  in  the  waters  of 
the  Oriaoeo*     About  the  beginnii^  of  October  they 
hsMgn  to  tetM  from  the  flat  country,  and  by  the  end 
of  xebruaty  the  river  has  reached  its  lowest  point. 
ComiMKe      Itt  the  settlements  which  they  established  in  dif* 
ofthit  Co.  fereot  parts  of  South  America,  the  Spaniards,  it  ia 
p*?*  ^    weU  hMwnk  were  actuated  solely  by  the  desire  of  pro* 
the  Mother  ^^^^^^^  ^  precious  metala,  and  every  other  less  valu- 
Conntry.     iMa  jprodttoe  was  regarded  asunworthy  of  coosidera- 
tiH^  Under  the  influence  of  this  snirit,  the  first  adven- 
turars  ia  TertHi  Firma  directed  all  their  researches,  as 
we  have  f^lready  observed,  to  the  discovery  of  mines. 
These,  however,  proved  so  unproductive,  that  the^ 
were  soon  abandoned,  and  the  colonists  were,  in  this 
manner,  ooaapelled  to  have  recourse  for  their  subsist- 
ence to  the  cuitivataon  of  the  soil.  But  it  does  not  ap* 
pear  that  their  early  efforts  were  faivoured  by  the  su* 
perintBadingcare  of  the  mother  country*  No  Spanish 
voami  ev^  eppvoached  the  desert  shores  of  diis  new 
.  settled  colony ;  and  it  w«s  only  at  the  special  re- 
quest of  the  colonists,  that  one  vessel  from  the  mo- 
ther eeimtry  was  mmually  freighted  to  this  part  of 
America,  to  supply  them  wiu  the  necessaries  of 
life.     Li  this  languishing  state,  the  Caraccas  cen- 
tiaued  during  the  whole  of  the  l6th  century*    The 
faint  hope  of  discovering  mines,  joined  to  the  pro- 
secution of  the  pearl  fishery,  which  was  at  this  time 
carried  on  with  sio^ufair  perseverance  and  cruelty, 
atill  continued  to  stifle  every  idea  of  agricultural  in- 
dttstiy ;  and  it  was  not  till  the  vear  16^4,  when  the 
Dutch  took  possession  of  the  imnd  ef  Curacoa,  that 
the  iflhabitaBla  ef  Tesra  Firma  were  encouraged,  by 
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the  vicinity  of  those  mdostrious  settlers,  todevotetlieir  Cum 
attention  to  agriculture,  for  tlie  purpose  of  providiDg  v^/^ 
themselves  with  the  means  of  coramercisl  exchange. 
Cacao  and  liides  constituted  for  a  long  period  the 
two  staple  articles  which  they  exchanged  with  the 
ilollanaers  for  such  other  commodities  as  they  were 
in  want  of* 

The  commencement  of  a  trade  with  foreigDen, 
however  inconsiderable,  excited  the  jealousy  of  the 
motlier  country,  which,  though  it  gave  no  sessonable 
4iid  to  the  early  efforts  of  those  colonists,  was  re- 
solved to  claim  the  dominion  over  them,  as  soon  as 
their  industry  could  be  made  subservient  to  its  pro* 
fit*  Two  vessels  were  accordingly  allowed  to  sail 
from  Spain,  freighted  with  merchaadise  for  the  colo- 
nies, on  which  enormous  duties  were  charged.  The 
consequence  was,  that  the  Spanish  merchants  were 
undersold  by  the  Dutch  traaers,  and  those  foreign- 
ers were  lefl  during  the  remainder  ef  the  cen- 
tury in  ouiet  possession  of  the  trade,  which  was  car* 
ried  on  both  more  openly  and  to  a  greater  extent. 
During  the  first  thirty  years  of  the  subsequent  cen« 
tury,  the  intercourse  with  Spam  was  revived;  hat 
the  trade  with  the  mother  country  bore  no  propor- 
tion to  the  contraband  trade.  The  annual  proouce 
of  the  province  4m20unted  to  65*000  quintals*  of 
cacao;  the  legal  exports  were  estimated  %t  £1,000 
quintals,  so  that  44»,000  quintals  still  remain  for  the 
contraband  trader.  The  Spanish  Government,  view- 
ing with  increasing  dislike  the  growitig  connection 
of  its  colony  witli  £[>reigner8b  resolved  to  stop  (he 
intercourse  by  tlie  violence  of  power;  and,  mth  this 
view,  confiscationsr  fines,  nnd  the  roost  degrading 
punishmentsy  were  iaffictod  on  those  who  engaged  in 
it»  Ntaoaeroua  fiimilies  were  ruined  hv  these  seven- 
ties, but  the  trade  oontiaucd  as  heuxe.  Itorigi- 
■Ated  in  the  necessities  of  the  country,  and  such  ea- 
couragements  to  evasion  were  held  out,  as  covered 
all  the  risks  of  detection. 

lliese.violent  measures  not  being  found  to  answer 
their  intended  purpose^  several  Biscayan  norcbanti 
ofiered  to  the  government,  in  1728,  to  destroy  (be 
contraband  commerce,  on  condition  ef  being  aUow- 
ed  the  privilege  of  supplying  the  wants  of  the  colo- 
ny, ana  of  exporting  its  produce.  To  this  proposd 
the  government  acceded,  after  imposing  sevsral  bur- 
densome conditions  on  the  company.  l%e8e,howeveri 
were  comidied  with,  and  witn  such  activity,  pru- 
dence, and  economy,  were  tiie  affairs  of  the  companj 
carried  on,  that  they  aucceeded  in  supphmting  tbt 
contraband  trade,  whUe  their  management  gave  cooh 
plete  satisfaction  to  the  colonies.  From  the  year 
1730  to  1748,  858,978  quintals  of  cacao  were  ship- 
ped firom  the  colonies  to  the  mother  county,  wbB 
amounted  to  one-third  more  than  had  been  exported 
for  the  last  thirty  years.  In  1 742,  the  company  had 
acquired  such  credit  with  the  government,  that  intj 
applied  for  and  obtained  the  monq>ly  of  the  colomal 
tcade.  Great  jealousies  were  excited  in  the  cob- 
nies  by  this  concession;  and  to  appease  the  univei^ 
discontent  which  pnevailed,  it  was  agreed,  in  1750» 
that  a  board  shoukl  be  appointed,  composed  of  an 
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*  A  quintal  is  16OO  ounces. 
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^^nccu*  equal  ntunber  of  members  of  the  eompany,  and  of 
cuhivaton  in  the  colony, — ^the  Governor-GKeneral  to 
be  President,  who  should  regulate  the  prieea  at 
which  the  colon}'  and  the  company  alfoula  respec* 
tively  exchange  their  merchandlae.  It  was,  at  the 
same  time,  permitted  to  those  planters  who  were  not 
satisfied  with  the  established  price,  to  send  one-sixth 
part  of  their  cacao  to  Spain,  on  their  own  account, 
and  in  the  vessels  of  the  company.  Under  this  re- 
gulated monopoly,  the  colonial  trade  was  carried  on 
with  less  of  injustice  to  individuals  than  might  have 
been  expected,  and  with  great  prudence  andsuccess. 
For  the  destruction  of  the  contraband  trade,  the  com- 
pany maintained,  at  an  annual  expence  of  200,000 
dollars,  an  armament  of  ten  vessels,  which  carried 
86  guns  and  518  men;  besides,  102  men  employed 
on  shore.  Superb  warehouses  were  constructed  in 
the  different  ports  to  which  its  vessels  traded,  for  the 
accommodation  of  its  agents;  and  advances,  with* 
out  interest,  were  made  to  different  planters  to  the 
amount  of  640,000  dollars,  on  the  security  of  the 
produce  of  their  estates,  at  a  fixed  price.  By  the 
encouragement  thus  given  to  the  trade  of  the  colony, 
cultivation  was  extended, — flourishing  villages  arose 
in  different  parts, — and  in  addition  to  cacao,  former*' 
ly  the  only  staple  of  the  country,  other  species  of 
colonial  produce  were  now  cultivated.  About  the 
year  1755^  the  whole  cacao  produced  in  the  province 
was  estimated  at  65,000  qumtals,  while,  in  1705,  there 
were  embarked, 

Quintals. 
For  Spain,  «  •  •  •       50,519 

Vera  Crus,  •  •  .  16,864 

the  Canaries,  •  «  •         ll,l60 

St  Dotningo,  Porto  Rico,  and  Havannah,    2Sl6 
Local  consumption^ '        »        •        '.        S0,000 


Total, 


110,659 


"During  the  same  period  the  cattle  multiplied  ra-* 
pidly  on  the  extensive  plains*  which  stretdt  to  the 
south  (ff  Caraccas,  and  hides  were  added  to  the 
other  articles  of  exportation*  By  the  increase  of 
cultivation  and  trade,  the  various  duties^  whidi  were 
hitherto  insufficient  to  defVay  the  expences  of  govern- 
ment, became  perfectly  adequate  to  evefy  charge ; 
and  the  government  of  the  mother  country  was  freed 
from  the  burden  to  whi<!h  it  had  been  subject  for  tt 


period  of  200  y«ars,  of  sending  remittaneea  from 
Mexieo,  for  the  ptorpose  of  supporting  the  civil  and 
mffitary  establishments  of  Venexu^i. 

Such  were  the  beneficial  e£%ets  produced  by  the 
modertite  and  prudent  c^'fiduct  of  the  Company.    It  . 
was  evident,  however,  that  no  security  existed  for  the 
continuahce  of  this  good  uMmagemenl,  farther  than 
the  discretion  of  the  directors,  who,  in  process  of 
time,  were  Corrupted  by  Che  temptations  held' out  t» 
them ;  and,  in  place  of  trading  with  the  oolonios 
upon  the  equitable  principles  of  commercial  eit^ 
change,  became  eager  to  obtain  all  the  unfair  advan^ 
tages  of  the  most  rapacious  monopoUsts.     Bribery 
was  resorted  to,  in  order  to  procare  a  regulation  sf 
prices  fovonrabie  to  their  interests,— the  duties  were 
evaded,— the  contraband,  trade  was  eneofiragedr^ 
and  by  all  those  transactions  the  planters  were  in- 
jured, while  the  mother  country  was  deprived  <^the 
trade  whieh  the  Company  had  engaged  to  earvy  ok 
for  her  benefit.  The  natund  remedy  for  these  amises 
was  a  free  trade.      A  regulation  was  accordingly 
issued  in  1778,  by  which  idl  the  chief  ports  of  ti^ 
Caraccas  and  of  Spain  were  reclproeaHy  opened  to 
each  other's  produce,  and  the  trade  between  then 
was,  in  effect,  declared  free.     A  seale  of  duties  wa* 
at  the  same  time  established,  by  which  the  artieles 
exported  to  the  colonies  were  divided  into  three 
cliBses.    The  first  of  these  consisted  of  ardcks  Che 
growth  or  manufoctore  of  Spain,  whieh  were  charged 
at  the  lowest  rate,  namely,  9^  per  ceni.  on  leaving 
Spain,  and  the,  same  on  being  landed  In  Anwrieab 
All  goods,  likewise,  of  which  the  value  was  doubled 
by  domestic  industry,  were  plaeed  in  the  same  class. 
In  the  second  class  were  comprehended  sueh  articles 
as  had  receiv'ed  a  certain  augmentation  of  valae 
from  domestic  industry,  bot  not  snch  as  to  raiaS 
their  value  one  hM.    These  paid,  on  their  shipment 
to  the  colonies,  and  on  dieir  arrival,  IS^  i9^  cent. 
The  third  dass  of  articles,  wHieh  were  or  foreign 
workmanship,  were  liable  Co  a  duty  of  jSfi  per  cent. 
on  leaving  Spmn.    The  colontal  produce,  on  its  im- 
portation into  Spain,  was  made  subject  to  modersde 
duties. 

From  the  year  tT9S  to  the  year  1796,  asad  from 
1796  to  1800,  Depone,  in  his  atveount  of  the  Caimc- 
cas,  gives  the  following  eomparative  statement  of 
the  value  of  the  produce  exported. 


ExpoHatiansJrom  IjgSto  1796. 

Oottan. 
S67,8t9  quintals  cacao,  at  18  doRars,       6,6SO,74l^ 
«>955,968  libs.       indigo,      12  reals,         5,172,987 
1,498,882  libs.       cotton,      SO  reak, 
1,825,584  nbs.       coffee. 


I 


159,070} 


Exporlationsjrom  I796  to  1800. 

DoHan. 

289,162  quintals  cacao,  at  18  dollars,      4,304,916 
798,2 1 0  libs.        indigo,      1 4  reals,  "  -^  -  -  - 

2,884,254  libs.       cotton,  '  20  dollars^ 
1 ,536,967  libs.       coffee. 


6,44^8  U 
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CARACCAS. 


^^c^^      This  diminutien  of  exports  ig-ascribed  by  Depons 
Xo  the  defects  of  the  internal  administration,  and 
partly  also  to  the  war  which^  after  thb  period,  was 
b^un  between  Great  Britain  and  Spain,     lliis  writ- 
er does  not  specify  particularly  the  faults  to  which 
he  alludes;  but,. in  the  mean  time,  no  such  change 
had  taken  place  in  the  domestic  administration  of 
the  country,  as  will  account  for  such  an  enormous 
defalcation  in  the  value  of  the  produce  exported. 
The  war  between  Britain  and  Spain  appears  to  be 
the  most  probable  and  satisfactory  cause  of  this  di- 
minution.    By  that  event,  the  whole  colonial  trade 
of  Spain  became  the  prey  of  the  British  cruuers ; 
and  such  was  their  unremitting  vigilance,  that  the  in- 
tercourse between  the  colonies  and  the  mother  coun- 
try was  almost  entirely  interrupted.    In  these  cir- 
cumstances, the  rigour  of  the  colonial  monopoly  was 
■relaxed ;  the  ports  of  the  colonies  were  thrown  open 
to  neutrals ;  and,  in  addition  to  this  intercourse*  a 
contraband  trade,  to  a  great  extent,  was  carried  on 
with  the  British  colonies.     But  of  this  illicit  traffic 
no  return  would  of  course  be  made  in  the  general 
account  of  the  colonial  trade ;  and  it  is  possible, 
therefore,  that  the  apparent  defalcation  of  exports 
pointed  out  by  Depons  may  have  arisen  from  the 
circumstance  of  an  illicit  having  taken  the  place  of 
a  contraband  trade.    In  the  year  1800,  the  Court  of 
fipain,  swayed  by  the  selfish  rq>resentations  of  the 
Spanish  merchants,  revoked  the  liberty  granted  to 
the  colonies  of  trading  with  neutrals;  and  the  con- 
-sequences  of  this  orcusrwere  injurious  in  the  ex- 
treme, and  would  have  been  ruinous  to  the  colonies, 
had  they  not  resorted,  as  before,  to  the  necessary 
remedy  of  the  contraband  trade.    This  trade  was 
carried  on  to  a  great  extent  with  the  British  colo- 
nies, and  was  eiAer  connived  at,  or,  as  was  affirmed, 
was  in  some  cases  formallpr  licensed,  by  the  British 
cruisers     During  this  penpd,  therefore,  and  gene- 
jraUy  indeed  during  the  whole  course  of  the  war,  no 
custom-house  account  of  imports  and  exports  can 
be  considered  as  affording  any  accurate  view  of  the 
foreign  trade  of  this  colony. 

The  public  revenues  of  the  Caraccas  arise  from 
various  taxes,  namely,  from  the  alcavala,  which  is  a 
^tax  of  5  per. cent,  collected  on  all  sales,  whether  of 
moveables,  or  of  landed,  property.    £very  species  of 
merchandise  or  territorial  production  is  made  subject 
to  this  impost,  the  moment  it  is  exposed  to  sale ;  and 
retail  deatien  are  in  the  habit  €i  compounding  with 
the  Government,  by  the  pajnnent  of  an  annual  sum 
on  their  whole  stock.    This  tax  produced,  in  1799, 
150,862  dollars,  and,  in  1797,  only  10,248,  owing  te 
thp  suspension  of  maritime  commerce.    A  revenue 
is  also  derived  from    export   and  import  duties, 
•from  duties  on  all  distillers  of  intoxicating  liquors, 
and  on  tiie  shops  where  they  are  sold ;  from  the  sale 
of  titles  and  offices,  from  stamps,  from  the  sale 
4if  bulls  granting  spiritual  indulgencies,  from  the 
monopoly  of  tobacco,  and  from  various  other  local 
imports.     The  tithes,  which  are  rigorously  levied 
:|hroughout  the  Caraccas,  form  a  branch  of  Uie  pub- 
lic revenue ;  two^ninths  belonging  to  the  Crown,  and 


The  cargo^  exported  from  Spain  to  the  Caraccai  Canw 
do  not,  generally,  contain  above  one-fourth  of  Spa.^*^/j 
nish  produce  and  manufactures,  the  other  thite^^H 
fourths  being  supplied  chiefly  from  Britain,  FraiH^e  ^1 
the  Hanse  Towns,  and  part  occasioDally  by  Italy.  ^^ 
The  articles  in  the  greatest  demand  at  the  Caraccas'^'^ 
are  linens,   laces,   black  stufis,  principally  serges 
prunellas,  satins,  and  taffeties.    These  are  used  for 
the  cassocks  and  mantles  of  the  priests,  and  for  the 
dresses  used  by  the  women  in  their  devotional  exer- 
cises.    Thick  cloths  are  also  in  demand,  and  most  of 
the  whites  are  dressed  in  cassimere  or  in  Frendi 
clotlis.     Hats  are  also  a  saleable  article,  and  French 
hats  are  universally  preferred  to  those  manufactured 
in  other  countries.     No  round  hats  are  worn  except 
by  the  lowest  classes,  or  by  boys,  all  the  civil  and 
military  officers  wearing  cocked  hats.    A  consider- 
able  quantity  of  boots,  for  the  wearing  of  which  the 
young  Spaniards  have  acquired  a  taste,  have  been 
lately  imported  from  the  British  colonies,  and  hare 
met  with  a  ready  sale^    As  the  shoemakers  of  the 
country  cannot  imitate  the  fashion  and  the  make  of 
these  articles,  the  importer  is  free  from  competition, 
and  he  is  therefore  enabled  to  charge  a  high  price. 
Shoes,  however,  are  made  in  the  country  of  a  sui- 
ciently  good  quality,  and  at  a  moderate  price.   Tbej 
do  not,  therefore,  form  so  profitable  an  article  of  im- 
portation.    Among  the  coarse  goods,  the  linens  of 
Brittany,  Rouen,  Morlaix,  and  of  Russia,  are  univer- 
sally used. 

The  population  of  the  Caraccas  is  stated  bj  de-^^ 
pons  to  amount  to  798,000,  and  he  assigns  the  fol* 
lowing  proportions' to  the  different' provinces: 


To  the  province  of  Venezuela,  including 

Varinas,  a  population  of 
To  the  Government  of  Itfaracaibo, 
To  that  of  Cumana, 
To  Spanish  Guiana, 
To  the  Isle  of  Margaretta, 


Stevemies. 


500,000 

100,000 

80,000 

31,000 

14,000 

7l?S,00O 


the  remaining  seven->hmths  bemg  appropriated  to  the 
pavment  of  the  ecclesiastics,  and  to  the  building  and 
mholdinff  of  jeliaious  edifices. 


Of  this  population  the  whites  form  two-tenths,  the 
slaves  three-tenths,  the  descendants  of  freedmen 
four,  and  the  Indians  compose  the  remainder.  Some 
writers  are  of  opinion  that  this  account  of  thepopu* 
lation  is  rather  exaggerated. 

The  principal  towns  of  the  Caraccas  are,  Caraccas  Fntf 
the  capital,  containing  S4,000  inhabitants,  Cumaos^^ 
24,000,  Porto  Cavello  7500,  Valencia  6500,  Man- 
cay  8400,  Guayra  6OOO,  Tulmero  8000,  Victoria 
7800,    Coro   10,000,   Carora  6200,    Barquisimeto 
11,300,  Tocuyo  10,000,  Guanara  12,30a 

Tliis  country  was  first  discovered  by  Cblombosl&i^ 
in  the  year  1498,  in  the  course  of  his  third  wjaee  J^ 
to  America.  Several  attempts  were  made  to  settle 
it  by  means  of  missionaries,  all  of  which  proved  un- 
successful. The  natives  were  at  last  subdued  by  i 
military  force,  and  the  management  of  the  Spanish 
settlements  in  this  province  were,  for  a  pecuniary  coa* 
sideration,  consigned  by  Charles  V.  to  a  Gennan  mer- 
cantile company  named  the  Wefsers.  Under  their  go- 
vernment, the  country  experienced  the  most  cruel 
oppression.    The  compcmy  were,  in  consequence 
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Zaraccai    dcfurhred  of  the  iovereigiity  in  the  year  1550,  and  a 
«  rJ!        supreme  government  was  appointed  by  the  Crown. 
^^tS^S^  Since  this  period,  these  provinces  continued  under 
the  government  of  the  mother  country^  until  the 
year  18 10,  when  Spain  was  nearly  overrun  by  the 
armies  of  France,  and  when  no  reasonable  expect 
ration  could  be  entertained  that  she  would  be  able 
to   resist   the  invading  force.      In  these  circum- 
stances, the  colonies  being  aggrieved  by  useless  re- 
strictions on  their  commerce,  and  by  other  oppres- 
sions, a  strong  party  was  formed,  ostensibly  to  pro- 
tect them  from  the  yoke  of  France,  but  really,  it  ii 
supposed,  with  a  view  to  detach  them  entirely  from 
the  dominion  of  the  mother  country.    At  last,  on 
the  4th  July  1811,  tlie  congress  of  Venezuela  pub- 
lished a  formal  decree  for  their  independence.  A  de- 
claration of  rights  was  afterwards  issued,  and  with 
such  severity  was  the  new  system  enforced,  that  the 
jails  were  crowded  with  persons  suspected  of  disaf- 
tection  to  the  revolutionary  measures  adopted ;  great 
numbers  were  proscribed ;  some  were  banished  and 
iinprisoned;  others  were  executed,  and  their  heads 
stuck  upon  poles,  as  examples  of  terror  to  others. 
Several  towns,  and  among  others  Core  and  Valen- 
cia, declared  a^nst  the  new  system.     Troops  were 
immediately  dispatched  to  reduce  the  former  city 
by  force ;  these  were  beaten  back  with  considerable 
loss.     General  Miranda  was  at  the  same  time  sent 
i^gainst  the  town  of  Valencia,  and  after  some  sangui- 
nary encounters,  he  obtained  possession  of  the  place, 
from  which,   however,   he  was  soon  driven  with 
loss   by  the  determined  resistance  of  the  inhabi- 
tants.     Being  reinforced,  he  renewed  the  attack, 
and  finally  succeeded  in  his  object.    Since  this  pe« 
riody   the  wiar  between   the  two  parties  has  been 
cajnied  on  with  various  success ;  and,  from  the  latest 
ateeunts,  it  would  appear  that  the  cause  of  the  in- 
dependents is  gaining  ground*    At  present  we  have 
no  information  by  which  we-  can  decide  as  to  the 
issue  of  the  contest ;  and  we  must,  therefore,  de&r 
any  farther  account  of  it  till  we  arrive  at  the  general 
artiele  of  South  Ambrica. 

See  Semple's  Sketch  of  the  Present  State  qfthi  Ca* 
ritccas,  1812. — Travels  in  South  America,  hy  F.  De- 
pone %  vols.  8vo,  l807.-.-Humboldt's  Personal  Nar^ 
raUoe  qf  Travels  in  the  Efuinoctial  Regions,  2  vols. 
8vo*  1814.  (o.) 

CARDIGANSHIRE  is  divided  from  Caermar- 
thenshire  and  Pembrokeshire,  along  the  greatest  part 
of  itr  southern  side,  by  the  Tivy ;  oo  thtt  north  it  is 
divided  froi|i  Merionethshire  by  the  river  Dory ;  and 
from  Montgomeryshire  by  an  artificial  boundary. 
The  boundanea  on  the  easty  between  it  and  Rndnor- 
shire  and  Breeoashirei  ate  also  artificial.  On  the 
tetic,  westy  it  stretobes  aloii^  the  sea^coast  in  a  bending 
andariofl,  line,  from  norib-eest  to  south-west,  forming  part  of 
i  Uivt-  ii^  shore  of  Cardigan  Bay.  Its  extent,  measured 
alo9g  the  shore,  is  nearly  40  miles.  Its  bveadth 
does  not  average  W*  It  contains  72&  square  miles, 
or  464,^40  acres^  It  i»  divided  into  five  hundreds* 
The  aav ket  tewas  are  Aberystwith,  Cardigan,  Ltaa- 
bodavnvawr^  Llanbeder,  and  Tregaron.  The  num- 
ber of  parishes^  aceordbg  to  the*  laat  Parliamentary 
returns  respecthig  the  poor's  rales^  is  97»    It  naaim 
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one  member  to  Parliament ;  lies  in  the  province  of  Csidicpa. 
Canteihury,  and  diocese  of  St  David> ;  and  is  m  t^    J^'^L^ 
North  Wales  circuit.    The  coast  of  Cardigan  Bay  ^"^^^^^ 
(which  is  formed  by  the  projecting  counties  of  Caer^ 
narvon  on  the  north,  and  Pembroke  on  the  south, 
with  the  coasts  of  Merioneth  and  Cardigan  in  the  - 
centre),  according  to  tradition  and  appearance,  have 
suffered  greatly  from  the  depredations  of  the  sea, ' 
especially  on  the  Cardigan  shore.     The  .tradition  of 
the  country  is,  that  tliere  was  formerly  a  sixth  hun- 
dred, which  is  now  covered  by  the  sea ;  and  there 
are  still  to  be  seen,  at  low  water,  several  ridges  of 
rocks,  called  causeways,  which  seem  to  confirm  the 
truth  of  this  tradition.     Of  these  the  most  remark- 
able is  St  Patrick's  Causeway,  which  extends  from 
within  a  mile  of  the  point  of  Mochra%    south  of 
Harlech,  22  miles  into  the  sea,  in  a  serpentine  line. 
It  is  formed  of  rough  stones,  24  feet  broad;  and 
at  the  extremity  there  is  a  round  head,  formed  of 
sixteen  great  stones,  one  of  which  is  four  yards  in 
diameter.       Trunks  and    roots  of   trees  are  also 
found  at  a  considerable  distance  from  the  shore. 

The  principal  rivers  are  the  Tivy,  the  ftydiol,  the  Riven. 
Ystwyth,  and  the  Aeron.     The  Tivy  rises  in  Uyn 
Teefy,  or  Tivy  Pool,  in  a  mountain  in  the  north- 
east of  the  county.      On  the  top  of  this  mountain 
there  are  five  lakes,  of  which  Tivy  Pool  is  the  prin- 
cipal.   It  is  about  one  mile  and  a  half  in  circum- 
ference, is  surrounded  by  high  and  perpendicular 
rocks,  and  is  said  never  to  have  been  fathomed. 
The  Tivy  at  first  fiows  through  a  rocky  district } 
afterwards,  forming  a  regular  channel,  it  passes  Tro<( 
garon;  anid,  at  Llanbeder,  become^  the  boundary 
between  Caermarthenshire  and  Cardiganshire.     It 
falls  into  the  sea  about  two  miles  below  Cardigan. 
The  Rydiol  rises  on  the  south-west  side  of  l^in- 
limmon ;  its  course  is  about  south-west ;  and  it  falls* 
into  the  sea  near  Aberystwyth.     About  12  miles 
above  this  town  is  the  Devil's  Bridge,  called  by  the 
Welch,  Pont  y  Monach,  or  the  Monks'  Bridge, 
and  Pont  ar  ^nach,  from  the  confluence  here  of 
the  Fynach  with  the  Rydiol*    There  are  two  arches, 
one  above  the  other.    The  uppermost  is  between 
20  and  SO  feet  in  the  chord ;  and  the  other  less  than 
20.    The  upper  one  was  built  in  1758 ;  the  date  of 
the  building  of  the  lower  one  is  not  known.  Near  this 
bridge  are  the  falla  of  the  Fynach*  The  first  fall  takes 
place  where  the  river  is  much  confined  by  the  rocks. 
The  water  is  carried  about  six  feet  over  them,  into  a 
basin  18  feet  below.  The  next  fall  is  60  feet,  the  third 
fall  is  20,  and  the  last  is  110  feet.  Near  this  is  the  fall 
of  the  Rydiol,  the  scenery  round  which  is  considered 
very  striking  and  grand*  -  The  Ystwyth  rises  among 
the  hills  on  the  eastern  side  of  She  county,  and  falls 
into  the  sea  at  Aberystwvth#     The  Aeron  is  be« 
tween  six  and  seven  miles  m  extent,  receives  six  tri- 
butary streams,  and  forms,  during  the  whole  of  ita 
course,  nearly  the  arc  of  a  circle.    It  falla  into  the 
sea  at  Aberaeron. 

That  part  of  the  country  which  lies  along  the  seaSorfiMsaad 
is  level,  especially  the  south-western  extremity  ^  bnt^i'* 
the  northern  and  eastern  paits  are  very  rugged  and 
mountainous*    The  soil  of  the  low  lands  ia  either  a 
light  or  a  strong  loam,  lying  on  slate.    The  soil  of 
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Cardj^n.  the  mountainaus  division  is  in  genend  thin  and  poor, 
hhire.      except  in  the  narrow  valiies,  where  it  consistiT  of 


Azricolt  e  ^^^^  ^  peat.  The  tract  along  the  sea  ioast  pro- 
^  ^  ^  '  duces  good  crops  of  wheat,  barley,  turnips,  potatoes, 
'and  oats.  The  quality,  as  well  as  the  produce  of 
the  barley  grown  in  some  parts  of  this  tract,  are  very 
remarkable.  Between  Aberaeron  and  Llanrystedf, 
is  an  extensive  fiat,  extending  from  the  sea  to  the 
east  mountains,  which  produces  from  sixty  to  eighty 
bushels  of  fine  barley  j9er  acre.  This  land  is  con- 
stantly under  this  crop,  and  has  been  so  for  at  least 
half  a  centurv.  It  is  manured  every  three  years 
with  sea-weed.  Potatoes  are  grown  on  the  peat 
mosses  in  such  a  manner  as  at  once  to  secure  good 
crops,  and  to  drain  the  land.  The  potatoe  sets  are 
laid  on  the  surface  of  the  bog,  a  little  manure  i^ 
spread  over  them,  and  they  are  afterwards  covered 
with  eardi  duff  out  of  the  trenches. 

Very  few  sheep  are  kept  on  the  low  land ;  but 
on  the  mountains  they  are  numerous.  They  are,  in 
general,  the  native  breed,  very  inferior  both  for  wool 
and  carcase.  Cattle  are  kept  in  all  parts  of  the  county ; 
in  the  low  lands,  and  in  the  vales  of  the  mountainous 
district,  principally  for  butter  and  cheese ;  in  the  other 
parts  they  are  bred  for  the  English  drovers.  Of  the 
464,640  acres  which  this  county  contains,  it  is  cal- 
culated that  100,000  are  in  tillage ;  145,000  in  pas* 
tttre,  and  the  rest  waste  land. 

HJnei.  Cardiganshire  formerly  was  famous  for  its  mines 

of  leap!,  but  at  present  they  are  not  very  productive ; 
the  principal  are  two,  in  the  vicinity  of  Cwmystwith. 
Near  Tal-y-bont  are  some  that  used  to  be  very  pro- 
ductive, but  now  are  almost  exhausted ;  the  matrix 
of  the  ore  is  carbonate  of  lime*  There  are  also  veins 
of  copper,  but  they  are  not  wrought.  The  want  of 
coal,  of  which  there  is  none  in  the  whole  county, 
die  rugged  nature  of  the  countryi  and  the  badness 
of  the  roads,  are  nrobably  the  chief  causes  why  the 

%Mt  Quaiw  ^^es  are  not  worked.    Near  Aberystwith  are  large 

rial.  slate  quarries;  the  slates  lie  in  alternate  strata  with 

shale,  and  are  in  compact  masses,  of  a  coarse  tex- 
ture; the  inclination  or  the  strata  varies  very  much, 
foUowing  the  general  irregularly  of  shale.  The 
slste  that  is  found  near  the  sea  coast,  not  being 

Peat  mixed  with  shale,  lies  in  perpendicular  strata.    There 

are  some  very  extensive  tracts  of  peat,  especially  on 
the  coast  beyond  Aberystwith,  bordering  on  the  river 
Dovy;  and  firom  Strata  Florida,  near  the  Tivy,  to 
Ll3rn  ^  Maes,  or  the  lake  of  the  flood ;  the  latter 
tract  IS  one  continued  marshy  bog,  abounding  in 
Turbaries,  as  far  as  Tregaron :  according  to  tradition, 
a  town  once  stood  in  this  marsh.  As  connected  with 
the  natural  history  of  this  county,  it  may  be  remark- 
ed that  Mr  Aikin  observed  near  the  banks  of  the 
Rydioi,  a  moor-buzzard,  and  the  horse-ant,  the  larg^ 
species  of  ants  that  are  natives  of  Britain.  The 
angel-fish  is  found  in  the  bay  of  Cardigan. 

'UamAc'        There  are  few  manufactures  in  this  county ;  at 

turet  and    Llechwydel,  near  Cardigan,  are  iron  and  tin  works. 

Aiporti.  Black  cattle,  pigs,  butter,  barley,  oats,  fli^els, 
Welsh-webs,  bark,  iron,  tin,  slates,  and  ale,  are  ex- 
ported from  Aberystwyth,  and  Cardigan.  There  is 
a  great  fair  for  cattle  and  sheep  nt  Rhos,  near  the 
source  of  the  Tivy. 


c  A  a 

Cardiganshire  is  celebrated  in  the  literary  li»tory  Cud 
of  Wales,  for  having  given  birth  to  David  ap  Gwylim,  ^ 
who  flourished  between  1^50  and  1S70.  From  the  I 
poems  of  this  author,  the  modem  literary  dialect  of  ^ 
Wales  has  been  chiefly  formed,  and  thi^  dialect  is  ^ 
spoken  with  greater  purity  in  this  county  than  in  any 
other  part  o£  the  principality. 

In  Cardiganshire,  a  custom  prevails  resembling  s«^ 
the  penny- weddings  among  the  peasantry  of  Scot- cZ 
land.  Before  marriage  a  bidder  goes  from  house 
to  house,  inliting  the  inhabitants  to  come  to  the 
wedding,  and  to  bring  money  and  cheese  andbut* 
ter.  The  marriage  always  takes  place  on  the  Sa- 
turday, and  the  guests  assemble  on  the  Friday  with 
their  presents.  All  these  are  set  down  on  paper, 
that,  if  demanded,  they  may  be  repaid,  but  this  sel- 
dom happens.  The  furnishing  of  the  woman  is  also 
brought  home  on  this  day.  On  Saturday,  ten  or 
twenty  of  the  man's  flrtends  who  arehest  moosted, 
go  to  demand  the  bride,  who  is  placed  on  a  horse 
behind  her  father,  and  rides  off  as  fast  as  she  am. 
She  is  soon,  however,  overtaken.  Presents  are  con- 
tinued to  be  received  on  the  Saturday  and  Sunday; 
on  Monday  they  are  sold,  frequently  making,  with 
the  money  presented,  the  sum  of  L.  50  or  L.60« 

In  1803,  the  poors  rates  amounted  to  L.  10,1^. IWi 
In  1815,  there  was  collected  from  92  paruhol^ 
L.15,409>  8s.  6d. 

In  1800,  the  number  of  houses  was  9040,  and  of  Piyia 
inhabitants  42,956.    The  males  were  20,408 ;  the 
females  22|5i8.    In  181 1^  there  were 


Houses  inhabited. 
Families  inhabiting  them, 
Houses  building, 
-'— *  uninhabited, 


96S9 

11,296 

129 

155 

5864 


Families  employed  in  agriculture, 

"  in  trade,  manufactures,  and  handi- 
crafts, ...  1915 
All  othersy  not  comprehended  in  these  dassei,  S5i9 


Males, 
Females, 


26,501 


Total, 

Population  in  1600, 


Increase, 


See  Meyrick's  Hiitory  of  Cardsganskire^^^^ 

lew's  Scenery,  S^.  of  Wales ^Aikin's  Tour  in  Waks. 

(c.) 

CARLO  W,  the  account  of  which  in  the  Ency^f^i, 
padiaf  under  the  name  of  Cathbrlough,  occupies  Boii< 
only  a  very  few  lines,  lies  almost  entirely  betreeo 
the  rivers  Barrow  and  Slaney.  It  is  about  SS  Eng- 
lish miles  long,  from  north  to  south,  and  about  29 
miles  broad  at  its  greatest  breadth ;  but  it  narrows 
in  very  much  from  east  to  west,  between  Kilkenny 
and  Wexford.  It  is  divided  into  Bve  barmues, 
and  into  fifty  parishes.  According  to  Dr  Beaufort, 
its  area  b  214  square  miles  Irish,  or  544  EngJis&t 
equal  to  137,050  Irish  or  plantation  acres,  and 
220,098  English  acres.    The  principal  towta  are 
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Carlow,  Tulilow,  Leighlin-Bridge,  Rutland,  Palatine 
Town,  Hackets-town,  and  Gou&ridge. 

The  surface  of  the  greater  part  of  this  county  is 
pleasantly  undulated;  and,  with  the  exception -of 
the  high  and  rough  hills  which  occupy  the  small 
portion  of  it  that  lies  to  the  west  of  the  Barrow,  and 
the  mouptainous  district  in  the  south-east,  on  the 
borders  of  Wexford,  the  hills  yield  little  in  fertility 
to  the  vales.  The  prevailing  soil  of  the  lowlands  is 
a  strong  fertile  loaoa,  mix^d  with  limestone,  and  in- 
cumbent upon  it ;  and  that  of  the  uplands  is  gene* 
rally  a  light  gravel. 

lif  r  Wakefield  gives  the  following  statement  of  the 
cultivated  and  uncultivated  land  in  this  county  : 
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Cultivated 

lIoQDlains 

JlaroDiea. 

Land. 

and  BoKS. 

Acrc9  IrUh, 

Acres  Jruk. 

Ruthviily, 

d6,510 

Carlow,    - 

18,487 

Forth,      . 

21,601 

1937 

Idrone,     - 

38,615 

7100 

St  Mnllins, 

16,803 

3171 

123,516 


12,217 


iv€n#. 


The  principal  rivers  are  the  Barrow  and  the 
Slaney;  die  former  runs  along  the  whole  of  the 
western  borders  of  the  county,  with  the  exception 
of  a  jutting  part  of  Idrone  barony,  which  it  separates 
irom  the  main  body.  The  Barrow  is  navigable  for 
barges  as  far  as  toe  town  of  Carlow,  and  thence 
there  is  a  communication  with  Dublin  by  means  of 
the  Grand  Canal.  The  Slaney,  which  rises  in  Wick- 
low,  crosses  the  eastern  part  of  the  county, 
jaenddgy.  The  mineralogy  of  Carlow  is  very  imperfectly 
known.  The  river  Barrow  seems  to  separate  the 
soil  in  this  part  of  Ireland ;  to  the  west  of  it  there  is 
limestone  in  abundance,  whereas  there  is  none  in 
Wexford  and  Wicklow ;  the  best  in  Ireland  is  found 
near  Carlow.  Marl  and  a  great  variety  of  clays  are 
also  found  in  this  county.  The  mountains,  called 
Black  Stairs,  from  their  black  appearance  at  a  dis- 
tance, and  their  perpendicular  height,  which  sepa- 
rate Carlow  frooi  Wexford,  are  chiefly  composed  of 
granite.  It  also  contains  iron  ore,  and  a  consider- 
able quantity  of  oxide  of  nianganese.  In  the  time  of 
Chicles  I.  there  i^pears  to  have  been  a  large  iron- 
foundei^  near  Idof,  in  which,  ordnance,  pots,  and 
small  round  furnaces,  were  cast.  It  belonged  to  Mr 
Christopher  Wandsworth,  Master  of  the  Rolls  in 
Ireland,  and  afterwards  Deputy  of  that  kingdom,  un- 
der the  Earl  of  Stafford  (Natural  History  of  Ire* 
.  landi  p.  73,  Dublin,  1726.)  By  the  same  authority^ 
we  are  informed,  that  the  first  coal  mine  was  found ' 
out  in  Ireland,  a  few  years  before  1726,  in  the  same 
hill,  where  the  iron  mine  was.^  **  In  that  iron  mine, 
after  that  for  a  great  while  they  had  drawn  iron-ore 
out  of  it,  and  that,  by  degrees,  they  were  gone  deeper, 
at  last,  in  lieu  of  ore,  they  met  with  sea-coal,  so  as 
ever  since,  all  the  people  dwelling  in  those  parts  have 
used  it  for  their  iirilig,  finding  it  very  cheap ;  for  the 
load  of  an  Irish  car,  drawn  by  one'garron,  did  stand 


them,   besides  the  charges  of  bringing  it, '  in  nine    Carlow. 
pence  only,  three  pence  to  the  digger,  and  six  ipente^'^^'^^^ 
to  the  owner.*' — '<  These  coals  are  very  heavy,  and 
bum  with  little  flame,  but  lye  like  charcoal,  and  con- 
tinue to  the  space  of  seven  or  eight  hours,  casting  a 
very  great  and  violent  heat."     (Natural  History  of 
Ireland^  p.  84.)     The  same  author  informs  us,  that 
^'  little  smith  coals  were  dispersed  every  where  in 
great  quantity,  and  had  been  used  by  the  smiths, 
even  before  the  mine  was  discovered.**     At  present, 
this  mine  is  either  forgotten,  or  not  deemed  worth 
working,  as  the  county  is  chiefly  supplied  with  coals 
from  Kilkenny. 

^  There  are  no  large  estates  in  this  cotmty ;  and  very  Agriealture.- 
little  minute  division  of  property.  The  hiring  ten- 
ant is  generally  the  occupier,  except  of  small  pieces. 
The  fee  has  been  more  transferred  here  than  in  any 
other  part  of  Ireland.  Carlow  was  formerly  noted 
for  the  extent  and  luxuriance  of  its  pastures,  beiSg 
one  of  the  greatest  sheep  counties  in  the  kingdom ; 
but  in  consequence  of  the  bounty  which  was  granted  ^ 
about  the  year  I768,  on  com  conveyed  by  land- 
carriage  to  Dublin,  Mr  Young  calculated  that 
sheep-feeding  had  declined  so  much,  when  he  was 
there  in  1 776-8,  that  four  farmers  had  a  greater, 
mimber  of  sheep  twenty  years  befbre,  than  were 
kept  in  the  whole  county  at  that  period.  There 
still,  however,  some  excellent  flocks  of  large 


are 


woolled  sheep.  Four  sheep  of  die  Irisli  breed,  and 
five  of  the  English  are  called, a  ''  coUop,"  and  three 
collops  are  allotted  to  two  acres  of  the  best  land.. 
9ut  It  is  for  its  dairies  that  Carlow  is  famous ;  and,  Dairiei. 
in  this  respect,  it  is  not  excelled  by  any  county  in 
Ireland.  The  farmers  spare  no  trouble  or  expence 
to  procure  good  cattle  for  their  dairies.  From  twenty 
to  fifty  are  generally  kept ;  and,  during  the  season, 
6ach  cow  produces  oti  an  average  about  1^  cwt.  of 
butter.  The  dairy  system  pursued  in  Devonshire, 
Dorsetshire,  and  some  of  the  northern  counties  of 
Ireland,  of  letting  cows  to  dairymen,  is  followed 
here ;  but  this  custom  was  more  prevalent  when  the 
Catholics  could  not  legally  purchase  land,  as  they 
then  employed  dieir  capital  in  hirbg  cows.  The  ' 
butter  made  in  Carlow  b  divided  into  three  sorts^ 
according  to  its  quality.  The  first  in  point  of  qua- 
lity is  sent  to  Dublin  and  England,  and  thence  ex- 
ported to  the  East  and  West  Indies.  It  is  highly  es- 
teemed in  the  London  market,  where  it  is  often  sold 
as  Cambridge  butter.  That  of  the  second  quality  is 
exported  to  Spain,  and  the  worst  to  Portugal.  It  is 
all  packed  in  large  casks,  weighing  upwards  of  three 
hundred  weight. 

From  the  following  statement,  given  by  Mr  Young,  Increase  of 
it  appears  that  the  bounty  on  land-carriage  corn  soon  *^'*^^* 
operated  to  tlic  increase  of  tillage  in  Carlow.  No 
great  additional  quantity  of  corn  was  brought  from 
this  county  to  Dublin  till  1769,  when  the  bQonty 
had  risen  from  about  L.  150  to  L.  849.  In  the  years 
1770  and  1771,  it  declined.  In  1772,  it  rose  to 
L.  J025;  and  in  1773  to  L.2676.  In  1774,  to 
L.28i3.  In  1777i  the  last  year  Mr  Young  quotes, 
it  was  L.  2479* 

There  is  not,  however,  much  wheat  grown,  and  Barley, 
it  is  not  of  a  bright  colour,  or  a  very  good  quality* 
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tures. 


But  the  htttiey  of  Carlo«r  is  excelleill ;  according  to 
Mr  Young,  the  best  in  IrelaniL  Al  die  time  of  his 
tbar,  it  was  the  only  interior  county  which  prodoc* 
ed  it  s  and  at  present  more  is  grown  here  than  in 
anj  other  part  of  the  kingdostu  It  is  principaUj 
consumed  by  the  illicit  distilleries  in  the  north  ii 
Ireland,  being  carried  to  Dublin  by  the  canal ;  by 
the  breweries  and  distilleries  at  Cork ;  or  by  the 
malting-houses  at  Wexford.  The  potatoes  grown 
in  Carlow  are  excellent*  There  is  little  or  no  flax. 
The  county  is  tolerably  wooded*  In  the  vicinity  of 
Carlow,  a  great  many  onions  are  grown,  which  are 
sold  all  over  Ireland. 

Carlow  IS  not  distinguished  as  a  nanofacturing 
county.  In  Carlow,  coarse  cloth,  reaping  hooks, 
scythes,  shears,  &c.  are,  however,  made.  At  Leigh- 
Ifaibridge  is  one  of  the  largest  com->roi]Is  hn  Ireland, 
dapable  of  grinding  more  than  15,000  barrds  a-year. 
PopDlatioih  According  to  Dr  Beaufort,  in  the  year  1 792,  there 
were  8769  houses,  and  44,000  inhabitants ;  15.6  Irish 
acres  to  a  house ;  and  40.94  inhabitants  to  an  Irish 
square  mile.  The  Cath(dics  are  reckoned  to  be  ten 
to  one  Protestant.  The  Catholic  fanners  are  becom- 
ing wealthy,  and  have  considerable  property  in  leases 
Aad  farming  stock. 

In  1792,  there  were  5503  housed  of  one  hearth;  484 
of  two ;  128  of  three ;  69  of  four ;  50  of  five ;  81  of  six ; 
25  of  seven  ;  8  of  eight ;  7  of  nine  ;  3  of  ten  ;  none 
were  returned  above  44  :  268  were  exempted  as 
new,  and  1822  as  inhabited  by  paupers.  The  total, 
according  to  this  return,  was  8894. 

Carlow  county  sends  two  members  to  Parliament, 
and  the  town  one.  The  number  of  registered  freehold- 
ers of  fifty  pounds,  to  February  1815,  was  559 ;  ^^f 
twenty  pounds,  295  ;  and  of  forty  shillings,  8263 : 
in  1^1,  891  ?• 

See  Young's  Tour  in  Ireland, — Beaufort's  Memoir 
of  a  Map  of  Ireland, — Wakefield's  Statistical  Account 
of  Ireland.  (c.) 

CARLYLE  (Joseph  Dacre),  a  distinguished 
orientalist,  and  general  scholar,  was  the  son  of  a  Phy- 
sician at  Carlisle,  and  was  bom  there  in  the  year 
1759.  He  rieceived  his  early  education,  in  the  learn- 
ed languages,  at  the  grammar-school  of  that  city. 
^  la  1775  he  proceeded  to  Cambridge,  obtained  his 

bachelor's  degree  in  1779)  and  was  elected  a  fellow 
of  Queen's  College  in  that  University.  He  left 
CoBege  in  17889  after  taking  his  master's  degree, 
and  returned  to  hb  native  city,  where  he  obtained 
some  church  preferment.  In  1798,  upon  the  resig- 
nation of  Dr  Paley,  he  succeeded  to  the  Chancellor- 
ship of  the  Diocese  of  Carlisle.  (Gentleman*s  Afd- 
gazinef  1804.) 

Mr  Carlyle  had  early  devoted  much  of  his  atten- 
tion to  an  accurate  study  of  the  Arabic  language,  in 
wMch  pursuit  he  had  been  assisted  by  a  native  of  Bag- 
dad, who  resided  sometime  with  him  at  the  University. 
Having  thus  attained  to  great  proficiency  in  the  lan- 
girage  and  literature  of  the  Arabians,  he  in  1792 
appeared  before  the  Public  as  the  Translator  of 
aft  inedfted  historical  work  in  that  language,  known 
under  the  name  of  the  Maured  AUat^et*  The  au- 
thor of  this  work  was  Jemaleddin,  a  person  of  die 
rank  of  Enir,  i^d  distiiigQished  among  the  Eastern 
writers  by  the  title  of  Historiographer  of  Egi/pt,  on 


aeeottot  of  Us  ^eat  altention  to  the  improvement  c«^ 
of  its  history.    The  Maured  AHataM  is  an  Epiiooie,  ^^v\ 


made  by  Jemaleddin  himself,  of  a  larger  work,  which 
comprised  a  complete  history  of  that  country,  km 
the  first  establishment  of  the  Arabian  Govenmem, 
to  the  eight  hundred  and  fifty  seventh  year  of  the 
Hegira.  In  reviewing  the  Epitome  with  a  Tiev  to  iti 
publication,  Mr  Carlyle  thought  proper  to  retrench 
that  part  of  it  which  relates  to  the  Caliphs  of  Bag. 
dad,  their  history  being,  as  he  conceive^  suffidently 
illustrated  in  other  writings;  so  that  bis  publica- 
tion commences  with  the  first  of  the  Faimite 
Caliphs  who  reigned  in  Egypt ;  and  it  ends,  where 
the  original  Epitome  also  terminates,  with  thie  reign 
of  Almalec  Alashrof,  the  twelfth  of  the  Circa*, 
sian  race  of  Sultans,  thus  comprising  a  period  of 
nearly  five  hundred  years.  However  creditable  to 
Mr  Carlyle's  attainments  in  Eastern  learning,  this 
treatise  is  not  thought  to  have  added  much  to  the 
stock  of  historical  knowledge,  or  to  soggest  any 
high  ideas  of  the  merit  of  that  larger  work  finm 
which  it  was  abridged,  and  which  procured  Jcoa. 
leddin  so  much  renown  in  the  East.  The  title  of  Mr 
Carlyle's  pubh'cation  is  as  follows :  Maured  ABeta- 
Jet  Jemaleddiniyjilii  Togri  BardH,  seu  rerum  Egyp- 
ticarum  Annates,  ab  anno  Gbristi  97 1,  usque  ad  an* 
num  1453.  E  Codice  MS.  Bibliothecae  Academic 
Cambrigiensis.  Arab,  et  Lat.  4(io. 

In  1794,  Mr  Carlyle  waa  elected  ProfoBior  tf 

Arabic  in  the  University  of  Cambridge ;  and,  ia 

1796)  he  gave  to  the  world  another,  and  aiore  {Aeai- 

ing  proof  of  his  aealous  endeavours  to  illostrste  the 

literature  of  the  East,  in  a  work  entitled,  Speamm 

of  Arabian  Poetry,  from  the  earKest  time  to  ik  e^ 

tinction  of  the  Caliphat,  wth  stme  Account  of  the  Am* 

thors,    Arab,  and  Eng.  8vo.      His  object  waa,  by 

arranging  the  pieces  in  chroncrfogical  order,  and  ac- 

companying  each  with  some  account  of  the  sothor, 

and  of  the  occasion  of  the  compo»tion,  to  exhibit  a 

sort  of  history  of  Arabian  poetry,  during  die  moot 

splendid  period  of  the  Mohammedan  empire.  Many 

of  these  pieces  possess  considerable  beauty;  batai 

Mr  Carlyle  had  it  in  view  to  exemplify  the  difereot 

species  of  poetic  composition,  he  has  abcordmgly 

translated  some  specimens,  in  which  he  was  him' 

self  sensible  there  waa  nothing  to  be  prised,  either 

in  the  thought  or  the  execution.   Like  most  of  those 

who  have  become  eminent  in  Eastern  learmagt  Pro- 

feasor  Carlyle  is  thought  to  have  formed  too  b^h  an 

estimate  of  its  merits ;  but  all  must  admit  that  hit 

Specimens,  with  their  prefaces,  form^an  elegant  and 

interesting  woric ;  one  which,  to  use  his  own  wonfei 

casmot  but  prove  acceptable  to  '*  those  who  wiab  to 

gain  an  insight  into  the  history  of  manners,  sod  who 

love  to  trace  the  operations  of  the  human  mind  in 

distant  countries  and  various  sttuatioas."    A  second 

edition  of  this  work  was  published  in  ISIO. 

When  the  Earl  of  Elgin  was  appointed  Ambessa- 
dor  to  the  Porte,  in  1799,  Professor  Carlyle  wai  is- 
vited  to  accompany  him  as  an  accredited  agent  of 
the  Britirii  government,  for  the  purpose  of  Ulcraiy 
research ;  and  in  that  ampacity  be  accordiogly  pf- 
ceeded  to  the  East.  After  remaining  some  time  io 
Constantinople,  he  left  that  capital  in  January  1800, 
and  proceeded  through  Asia  Minor  and  Cyprus  ^^ 
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Carljla  Palettme ;  in  whkh  tour  he  was  tnualoyed  tfll  U^ 
^  foHowii^r  JuJyt  when  be  returned  to  Constantinople. 
22!2i2^  He  again  quitted  this  city  in  March  1801,  and  visit- 
ed  the  Trood,  the  convents  of  Mount  Athos,  and  se- 
veral ^arts  of  Greece.  He  appears  to  have  qpent 
three  weeks  amongst  these  celebrated  convents, 
where,  being  furnished  with  recommendations  from 
the  Government,  and  the  Patriarch  of  Constantinople, 
he  was  received  with  marked  kindness,  and  enjoy- 
ed every  opportunity  for  literary  research.  From 
Athens,  where  he  spent  some  time,  assisted  in  his 
inquiries  by  the  artists  employed  by  Lord  Elgin,  he 
proceeded  in  a  Ragusan  vessel  to  Malta,  and  after- 
wards to  Naples,  where  he  arrive4  in  July  1801. 
He  soon  thereafter  set  out  for  England,  and  reached 
his  native  city  early  in  the  month  of  October.  (Ad* 
denda  io  the  Remains  of  John  TvoeddaU.  1816.  4/o.) 

Soon  after  his  return,  he  was  presented  by  the 
Bish(^  of  Carlisle  to  the  living  of  Newcastle-upon- 
Tyne  ;  but  which  he  did  not  long  enjoy ;  for  he  fell 
into  bad  health,  and  died  in  the  prime  of  life,  in  April 
1804  (Gent.  Mag.  1804).  His  premature  death  cut 
short  some  useful  literary  undertakings,  and  de« 
prived  the  world  of  the  full  fruits  of  his  obser- 
vations on  many  interestmg  scenes,  which  he  had 
surveyed  with  the  eye  of  a  scholar  and  the  feeling  of 
a  poet ;  for  all  that  the  public  has  derived  from  his 
travels,  is  a  posthumous  volume  of  poems,  with  re- 
marks suggested  by  these  scenes,  and  which,  though 
bearing  testimony  to  his  learning  and  taste,  is  but  a 
poor  substitute  for  such  a  work  as,  with  his  know- 
fee^  and  means  of  information,  he  could  not  have 
&iled  to  produce.  The  title  of  this  posthumous 
volume  is  as  follows:  Poems f  suggested  chiefly  hy 
scenes  in  Asia  Minora  Syria,  and  Greece,  toith  Pre^ 
Jkces  extracted  Jrom  the  Auihot*s  Journal.  It  was 
published  in  4to,  in  1805,  and  is  embellished  with 
some  fine  engravings. 

CARNATIC,  the  name  of  an  extensive  maritime 
province  on  the  eastern  side  of  the  peninsula  of  In- 
dia, which,  according  to  Mr  Hamilton's  East  India 
Gazetteer,  stretches  &om  the  8th  to  the  l6th  degree 
of  north  latitude.  In  Dr  Heyne's  Tracts  on  India, 
it  is  said  to  extend  from  the  10th  to  the  15th  degree. 
The  average  breadth  of  this  tract  is  about  seventy-five 
miles.  It  comprehends  the  former  dominions  of  the 
Nabot  of  Arcot,  which  were  transferred  to  the  East 
India  Company,  by  a  treaty  concluded  in  1801. 

The  Camatic  is  reckoned  one  of  the  hottest  por- 
tions of  India.  The  soil  varies,  but  is  generally  sandy, 
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and  in  annjr  parts  water  is  scarce,  the  supplies  being  GsriisUc 
whoUy  derived  from  what  is  preserved  in  tanks  fillea  ^^^J  . 
during  the  periodical  rains.  There  are,  however,  some  \^^^^' 
rivers  which  flow  through  the  country  from  the  high  ^  ^  ^ 
mountains  called  the  Ghauts.  In  the  inland  parts,  there 
are  large  spots  of  salt  ground,  containing,  says  Dr 
Heyne,  either  common  salt,^  or  a  mixture  of  that  salt 
and  sod%  which,  from  the  use  to  which  it  is  applied 
in  India,  is  known  by  the  name  of  Washermen's 
earth.  Rice  constitutes  the  principal  produce  of 
tliis  country,  and  in  those  places  where  water  is 
scarce,  great  labour  is  em|4oyed  to  obtain  the  ne- 
cessary supplies  for  the  rice  fields.  The  cultivators 
raise  rour  different  crops  in  the  year,  two  of  them 
from  the  same  ground.  In  good  seasons  the  first 
crop  produces  fifty  foUL  Sugar  is  cultivated,  but  kk 
very  small  quantities,  the  .soil  not  being  rich  enough 
for  the  cane*  The  indigo  plant  might  be  cultivated 
to  advantage,  if  the  demand  for  it  were  greater* 
The  common  dwcurf  cotton  is  cultivated  ou  the  coast, 
but  not  extensively. 

The  capital  of  tliis  province  is  Madras,  .  of  the 
present  state  of  which  city  we  shall  give  some  ac- 
count when  we  reach  that  head.  The  other  princi- 
pal towns  are  Tanjore,  Trichinopoly,  Madura,  Tran  • 
quebar,  and  Negapatam,  in  the  division  called  the 
Southern  Carnatic ;  Madras,  Pondicherry^  Arcot, 
Wallajahbad,  Vellore,  CuddiJore,  Ginjee,  PuUicat, 
Chandgherry,  and  Nelloor,  in  the  Central  Camatic ; 
and  Ongole,  Carwaree,  and  Samgaum,  in  the  Norths 
em  Carnatic.  Vellore  is  well  known  as  one  of  the 
principal  stations  of  the  Company's  forces.  The  sons 
of  Tippoo  Sultan  were  placed  here,  and  palaces  on  a 
large  scale  built  for  them,  but  since  the  well  known 
mutiny  of  1807,  they  have  been  removed  to  Ben* 
gal. 

The  great  mass  of  the  population  profess  the 
Hindoo  religion,  the  Mahommedans  being  but  thin* 
ly  scattered  through  the  country.  It  contains  about 
io,000  Christians  o£  all  descriptions.  The  whole 
population  of  the  Camatic,  in  its  most  extensive 
sense,  may  be  estimated  at  five  millions.  The  na- 
tives are  considered  inferior  in  bodily  strength  to 
the  otlier  natives  of  Hindostan  Proper.  In  no  part 
of  India  are  the  genuine  Hindoo  manners  more  pure- 
ly preserved  than  among  the  majority  of  the  natives 
of  the  Camatic. 

See  Hamilton's  East  India  Gazetteer,  8vo.  Lon- 
don, 1815.  Heyne's  Tracts,  Historical  and  Statis' 
tical,  on  India.  4to,  London,  1814. 
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It  has  been  judged  most  expedient  to  reprinr  the 
article  CARt>£NTRy  tr6m  the  Supplement  to  the 
third  Edition  of  the  Encyelopadia,  m  ordtf  tbat  it 


may  fbrm,  with  the  articled  Roof  and  Stabkotb  oir 
Matsrials,  *  a  unifbnu  system  of  the  most  pseftil 
departments  of  practical  mechanics,  deduced,  in 


i*«*.i^i^.*«a 


Itu 

sui 

plement  to  that  edition,  was  not ;  owing  to  this  circumstance,  that  the  copyright 
of  that  Supplement,  was  for  some  time  neld  by  diierent  Proprietors*— Ed. 
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CMxpeniry^  the  same  familiar  and  eliementary  manner,  from  the 
BimpJe  principles  of  the  composition  of  forces  : 
premising  some  Introductory  Observations,  which 
may  be  considered  as  a  retrcNspective  summary  of 
the  doctrine  of  Passive  Strength,  accompanied  by 
some  of  the  most  useful  propositions  respecting 
the  resistance  of  elastic  substances,  derived  from 
the  principles  which  have  been  already  laid  down 
in  our  article  Bridge  :  and  subjoining  a  few  notes, 
on  such  passages  as  may  appear  to  require  further 
.  illustration  or  correction.  Some  of  the  demon- 
strations will  be  partly  borrowed  from  a  work  which 
has  been  published  since  the  death  of  Professor 
Robison,  the  able  author  of  these  three  articles : 
but  others  will  be  more  completely  original :  arid  of 
the  remarks,  the  most  important  will  probably  be 
those  which  relate  to  the  form  and  direction  of  the 
abutments  of  rafters ;  a  subject  which  seems  to  have 
been  very  incorrectly  treated  by  former  writers  on 
Carpentry. 

I.   Abstract  of  the  Doctrikb  of  Passive 

Strength. 

The  efiects  of  forces  of  difierent  kinds,  on  the  ma- 
terials employed  in  the  mechanical  arts,  require  to 
be  minutely  examined  in  the  arrangement  of  every 
work  dependent  on  them ;  and  of  these  effects,  as 
exhibited  in  a  solid  body  at  rest,  we  may  distinguish 
seven  different  varieties:  the  extension  of  a  sub- 
stance acting  simply  as  a  tie  ;  the  compression  of  a 
block  sttpportini^  a  load  above  it ;  the  detnision  of  an 
axis  resting  on  a  support  close  to  its  wheel,  and  re- 
sisting by  its  lateral  adhesion  only ;  the  flexure  of  a 
body  bent  by  a  force  applied  unequally  to  its  differ- 
ent parts ;  the  torsion  or  twisting,  arising  from  a  par- 
tial 4etruston  of  the  exfemal  parts  in  opposite  direc- 
tions, while  the  axis  retains  its  place ;  the  alteration 
or  permanent  change  of  a  body  which  settles,  so  as 
to  remain  in  a  new  form,  when  the  force  is  with- 
drawn ;  and  lastly,  the  fracture,  which  consists  in  a 
complete  separation  of  parts  before  united,  and 
which  has  been  the  only  effect  particularly  examined 
by  the  generality  of  authors  on  the  strength  of  ma- 
terials. 

The  analogy  of  the  laws  of  extension  and  com- 
pression has  been  demonstrated  in  a  former  article  of 
this  volume,  and  their  connexion  with  flexure  has 
been  investigated:  but  it  is  not  easy  to  compare 
them  directly  with  the  resistance  opposed  to  a  par- 
tial detrusion,  the  effects  of  which  are  only  so  fiir 
understood  as  they  are  exhibited  in  the  phenomena 
•f  twisting :  and  these  appear  to  justify  us  in  consi- 
dering the  resistance  of  lateral  adhesion  as  a  primi-  , 
tive  force,  deduced  from  the  rigidity  or  solidity  of 
the  substance,  and  proportional  to  the  deviation 
from  the  natural  situation  of  the  particles.  The  re- 
sistande  exhibited  by  steel  wire,  when  twisted,  bears 
a  greater  proportion  to  that  of  brass  than  the  re- 
sistance to  extension  or  compression ;  but  the  ibrces 
agree  in  being  independent  of  the  hardness  produced 
by  tempering. 

Flexure  may  be  occasioned  either  by  a  transverse 
er  by  a  longitudinal  force:  when  the  u>rce  is  trans- 
verse, the  extent  of  the  flexure.is  nearly  proportion- 


,  61  to  its  magnitude ;  but  when  it  is  longitudinal,  there  C«twaii 
is  a  certain  magnitude  which  it  must  exceed,  in  order ^^ 
to  produce  or  rather  to  continue  the  flexure,  if  the 
force  be  applied  exactly  at  the  axis.  But  it  is  equal- 
ly true  that  the  slightest  possible  force  applied  at  a 
distance  from  the  axis,  however  minute,  or  with  an 
obliquity  however  snudl,  or  to  a  beam  already  a  lit- 
tle curved,  will  produce  a  certain  degree  of  flexure; 
and  this  observation  will  serve  to  explain  some  of  the 
difficulties  and  irregularides  which  have  occurred,  iir 
makings  experiments  on  beams  exposed  to  longitudi- 
nal pressure. 

Stiffness,  or  the  power  of  resisting  flexure,  is 
measured  by  the  force  required  to  produce  a  given 
minute  change  of  form.  For  beaims  similarly  fixed, 
it  is  directly  proportional  to  the  breadth  and  the  cuhe 
of  the  deptli,  and  inversely  to  the  cube  of  the  length. 
Thus  a  beam  or  bar  two  yards  long  will  be  equally 
stiff  with  a  beam  one  yard,  provided  that  it  be  ather 
twice  as  deep,. or  eight  times  as  broad.  If  the  ends 
of  a  beam  can  be  mmly  fixed,  by  cootinuieg  them 
to  a  sufficient  distance,  and  keq>ing  them  down 
by  a  proper  pressure,  the  stifiness  will  be  foor  times 
as  great  as  if  the  ends  were  simply  supported.  A 
hoUow  substance,  of  ^ven  weight  and  length,  has  itt 
stiflbess  nearly  proportional  to  the  square  of  the  dia- 
meter :  and  hence  arises  the  great  utility  of  tubes, 
when  stiffidess  is  required,  this  property  being  itiD 
more  increased  by  the  expansion  of  the  subetance 
than  the  ultimate  strength.  It  is  obvious  that  there 
are  a^  multiplicity  of  cases  in  Carpentir  where  stiff- 
ness 19  of  more  importance  than  any  other  propertj, 
since  the  utility  as  well  as  beauty  of  the  fttbric  migb 
ofWn  be  destroyed  by  too  great  a  flexibility  of  the 
materials. 

If  we  wish  to  find  how  much  a  beam  of  fir  will 
sink  when  it  is  loaded  in  the  middle,  we  may  multi- 
ply the  cube  of  the  length  in  inches  by  Uie  given 
weight  in  pounds,  and  divide  by  the  cube  of  the 
depth,  and  by  ten  million  times  the  breadth :  but  on 
account  of  the  unequal  texture  of  the  wood,  we 
must  expect  to  find  the  bending  somewhat  greater 
than  this  in  practice,  besides  that  a  large  wei^twill 
often  produce  an  alteration,  or  permanent  settling, 
which  will  be  added  to  it :  a  beam  of  oak  will  al«> 
sink  a  little  more  than  a  beam  of  fir,  with  the  same 
weight. 

With  respect  to.  torsion,  the  sdflness  of  a  cylindri- 
cal body  varies  directly  as  the  fourth  power  of  the 
diameter,  and  inversely  in  the  simple  proportion  of 
the  length  :  it  does  not  appear  to  be  changed  by  the 
action  of  any  force  tending  to  lengthen  or  to  com- 
press the  cylinder :  and  it  may  very  possibly  bear 
some  simple  relation  to  the  force  of  cohesion,  which 
has  not  yet  been  fully 'ascertained :  butitapp^rs 
that,  in  an  experimient  of  Mr  Cavepdish,  the  resist- 
ance of  a  cylinder  of  copper  to  a  twisting  force, 
acting  at  its  surface,  was  about  ^^  of  the  reeistaoce 
that  the  same  cylinder  would  have  opposed  to  direct 
extension  or  compression. 

Alteration  is  often  an  intermediate  step  between 
a  temporary  change  and  a  complete  firacture.  There 
are  many  substances,  which,  aner  bending  to  a  cer- 
tain extent,  are  no  longer  capable  of  resuming  their 
original  form :  and  in  such  cases  it  geoemlly  hap* 
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Carpentry,  pens  that  the  alteration  may  be  increased  without 
'  limit,  until  complete  fracture  takes  place,  by  the 
-continued  operation  of  the  same  force  which  has  be^ 
gun  ity  or  by  a  force  a  little  greater.  Those  sub- 
stances which  are  the  most  capable  of  this  change, 
Bre  called  ductile,  and  the  most  remarkable  are  gold, 
and  a  spider's  web.  When  a  substance  has  under- 
gone an  alteration  by  means  of  its  ductility,  its  stiff- 
ness, in  resisting  small  changes  on  either  side,  re- 
mains Httle  or  not  at  all  altered.  Thus  if  the  stiff- 
ness of  a.  spider's  web,  in  resisting  torsion,  were  suf- 
ficient at  the  commencement  of  an  experiment,  to 
cause  it  to  recover  itself,  after  being  twisted  in  an 
angle  of  ten  degrees,  it  would  return  ten  degrees,  and 
not  more,  after  having  been  twisted  round  a  Uiou- 
sand  times.  The  ductility  o£  all  substances,  capa- 
ble of  being  annealed,  is  greatly  modified  by  the 
effects  of  heat :  hard  steel,  for  example,  is  incompar- 
ably less  subject  to  alteration  than  soft,  although  in 
some  cases  more  liable  to  fracture ;  so  that  the  de- 
gree of  hardness  requires  to  be  proportioned  to  the 
uses  for  which  each  instrument  is  intended:  al- 
though it  was  proved  by  Coulomb,  and  has  since  been 
confirmed  by  other  observers,  that  the  primitive  stiff- 
ness of  steel,  in  resisting  small  flexures,  is  neither  in- 
creased nor  diminished  by  any  variation  in  its  temper. 
The  strength  of  a  body  is  measured  by  the  force 
requirM  completely  t^  overcome  the  corpuscular 
powers  concerned  in  tlie  aggregation  of  its  particles, 
and  it  is  jointly  proportional  to  the  primitive  stiff- 
ness, and  to  the  toughness  of  the  substance ;  that  is, 
to  the  degtee  in  which  it  is  capable  of 'a  change  of 
form  without,  permanent  alteration.  'It  becomes 
however  of  importance  in  some  cases,  to  consider 
the  measure  of  another  kind  of  strength,  which  has 
sometimes  been  called  resilience,  or  the  power  of 
resisting  a  body  in  motion,  and  which  is  proportional 
to  the  strength  and  the  toughness  .conjointly,  that  is, 
to  the  stiffneiBS  and  the  square  of  the  toughness. 
Thus  if  we  double  the  length  of  a  given  beam,  we 
reduce  its  absolute  strength  to  one  half,  and  its 
stiflness  to  one  eighth ;  but  since  the  toughness,  or 
the  space,  through  which  it  will  continue  to  resist, 
is  quadrupled,  the  resOience  will  be  doubled,  and  it 
would  require  a  double  weight  to  fall  firom'the  same 
height,  or  the  same  weight  to  fall  from  a  double 
height,  in  order  to  overcome  its  whole  resistance. 
If  we  wish  to  determine  the  resilience  of  a  body 
from  an  experiment  on  its  streoffth,  we  must  mea- 
sure .the  distance  through  which  it  recedes  or  is 
bent^  previously  to  its  fracture ;  and  it  may  be  shown 
that  a  weight,  which  is  capable  of  breaking  it  by 
pressure,  would  also  break  it  by  impulse  if  it  moved 
with  the  velocity  acquired  by  falling  from  a  lieifht 
equal  U>  half  the  deflection.  Thus  if  a  beam  or  bar 
were  broken  by  a  weight  of  100  pounds,  after  being 
bent  6  inches^without' alteration,  it  would  also  bo 
broken  by  a  weight  of  100  pounds  falling  from  a 
height  of  3  inches,  or  moving  in  a  horizontal  direc- 
tion with  a  velocity  of  4  feet  in  a. second,  or  by  a 
weight  of  1  pound  falling  from  a  height  of  500  inch- 
es; '  This  substitution  of  vdocity  for  quantity  of 
matter  has.  however  one  limit,  beyond  which  the 
velocity  must  prevail,  over  the  resistance,  without' 
regard  tqr  the  quantity  of  matter,   and  ibis  limit  is 


derived  from  the  time  required  for  the  successive  ^^*[!^- 
propagation  of  the  pressure  through  the  different 
pairts  of  the  substance,  in  ord^r  that  they  may 
participate  in  the  resistance.  Thus  if  a  weight 
fell  on  the  end  of  a  bar  or  column  with  a  velo- 
city of  100  feet  in  a  second,  and  the  substance 
could  only  be  compressed  ^^  of  its  length,  without 
being  crushed,  it  is  obvious  that  the  pressure  must 
be  propagated  through  the  substance,  with  a  veloci- 
ty of  20,000  feet  in  a  second,  in  order  that  it  might 
resist  the  stroke ;  and,  in  general,  a  substance  will 
be  crushed  or  penetrated  by  any  velocity  exceeding 
that  which  is  acquired  by  a  body  falling  from  a 
height,  which  is  to  half  that  of  the  modulus  of  elastici^ 
ty  of  the  substance,  as  the  square  of  the  greatest  pos^ 
sible  chanffo  of  length  is  to  the  whole  length.  From 
the  consi<&ration  of  the  effect  of  rigidity  in  lessening 
the  resilience  of  bodies,  we  msLy  understand  how  a 
diamond,  which  is  capable  of  resisting  an  enormous 
pressure,  may  be  crushed  with  a  blow  of  a  small 
hammer,  moving  with  a  moderate  velocity.  It  is^ 
reniarkable  that,  for  the  same  substance  in  different 
forms,  the  resilience  is  in  most  cases  simply  propor- 
tional to  the  bulk  or  weight,  while  almost  every 
other  kind  of  resistance  is  capable  of  infinite  varia- 
tion by  change  of  form  only.   ' 

The  elaborate  investigations  of  Mr  Lagrange,  re- 
specting the  strength  and  the  strongest  forms  of 
columns,  appear  to  have  beeh  conducted  upon  prin- 
ciples* not  altogether  unexceptionable;  but  it  is 
much  easier  C6  confute  the  results  than  to  follow  the 
steps  of  the  computations.  One  great  error  is  the 
supposition  that  columns  are  to  be  considered  as 
elastic  beams,  b^nt  by  a  longitudinal  force ;  whHe, 
in  reality,  a  stone  colunm  is  never  slender  enough 
to  be  bent  by  a  force  which  it  can  bear  without 
bdng  crushed :  and  even  for  such  columns  as  ard 
capable  of  being  bent  by  a  longitudinal  force,  Mr 
Lagrange's  determinations  are  in  several  instances 
inadmissible ;  he  asserts,  for  example,  that  a  cylln* 
der  is  the  strongest  of  all  possible  forms,  and  that  a 
cone  is  stronger  than  any  conoid  of  the  same  bulk ; 
but  it  appears  to  be  demonstrable  in  a  very  simple 
manner,  and  upon  incontestable  principles,  that  a 
conoidal  form  may  be  determined,  which  shall  be 
stronger  than  either  a  cone  or  a  cylinder  of  the 
same  bulk. 

When  a  column  is  crushed,  its  resistance  to  com- 
pression seems  to  depend  in  great  measure  on  the 
force  of  hteral  adhesion,  assisted  by  a  kind  of  inter- 
nal friction,  dependent  on  the  magnitude  of  the 
pressure,  and  it  commonly  gives  way  by  the  separa- 
tion of  a  wedge  in  an  oblique  direction.  If  the  ad- 
hesion were  simply  proportional  to  the  section,  it 
may  be  shown  that  a  square  column  would  be  most 
easily  crushed  when  the  angle  of  the  wedge  is  equal 
to  half  of  a  right  angle ;  but,  if  the  adhesion  is  in- 
creased by  pressure,  this  angle  will  be  diminished 
by  half  the  angle  of  repose  appropriate  to  the  sub- 
stance. In  a  wedge  separated  by  a  direct  force 
from  a  prism  of  cast  iron,  the  angle  was  found  equal 
to  32^^,'  consequently '  the  angle  of  repose  was 
2  X  12^^  =  25%  and  the  internal  friction  to  the 
pressure  as  1  to  .466,  the  tangent  of  this  angle : 
there  was,  however,  a  little  bubble  in  the  course  of 
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CS«v|MQlnr.ili)efmctiire>*  wbieh'  may  bitve  chaiifed  its  directioQ 
in  a  slight  degcee.  The  ma^itude  of  the.  lateral 
adhesion  is  measured  1^  twice  the  height,  of  the 
wedge,  whatever  its  angle  may  be.:  in  tUs  instance 
the  height  was  to  the  depth  as  1.57  to  1,  conse- 
quently the  surface,  affording  an  adhesion  equal  to 
the  fofce,  was  somewhat  more  than  three  times  as 
great  as  the  transverse  section,  and  the  lateral  ad- 
hesion of  a  square  inch  of  csat  iron  would  be  equal 
to  about  46,000  pounds :  the  direct  cohesive  forpe 
of  the  same  iron  was  found  by  experiment  equal  to 
about  20,000  pounds  foi^  a  square '  inch.  It  is  ob« 
vious  that  experiments  on  the  strength  of  a  sub-  - 
stance  in  resisting  compression  ou^ht  to  be  tried  on 
pieces  rather  longer  than  cubes,  smce  a  cube  would 
not  allow  of  the  free  separation  of  a  single  wedge 
so  acute  as  was  observed  in  this  experiment ;  at* 
though,  indeed,  the  force  r^q/hiired  to  separate  a 
shorter  wedge  on  each  side  would  be  little  or  no 
greater  than  for  a  single  wedge.  The  same  consi- 
deration of  the  oblique  direction  of  the  plane  of 
easiest  fracture  would  induce  us  to  make  the  outline 
of  a  column  a  UtUe  convex  extemally,  as  the  com** 
mon  practice  has  been :  for  a  circle  cut  out  of  a 
plank  possesses  the  advantage  of  resisting  equally  in 
every  section,  and  consequently  of  exhibiting  the 
strongest  form,  when  there  is  no  lateral  adhesion ; 
and  in  the  case  of  an  additional  resistance  propor* 
tional  to  the  pressure,  the  strongest  form  is  afforded 
by  an  oval  consisting  of  two  circular  segments,  each 
containing  twice  the  angle  formed  by  the  plane  of 
fracture  with  the  horizon.  If  we  wish  to  obtain  ^ 
direct  measure  of  the  lateral  adhesion,  we  must  take 
oare  to  apply  the  forces  concenied  at  a  distance 
from  each  oUier  not  greater  than  one^  sixth  of  the 
depth  of  the  substance,  otherwise  the  fracture  will 
probably  be  rather  the  consequence  of  flexure  than 
of  detrusioo.  Professor  Robison  found  this  force  in 
some  instances  twiqe  as  great  as  the  direct  cohesioni 
Qi  nearly  in  the  same  proportioo»  flp  it  appears  to 
have  been  in  the  experiment  on.  the  strength  of  cast 
iron ;  Mr  Coulomb  thinks  it  most  cominonly  equal 
only  to  the  cohesion;  and  in  fibrous  substanceSi 
especially  where  the  fibres  are  not  perfectly  straigbti 
the  repulsive  stvength  is  generally  much  less  than 
would  be  inferred  from  this  equality,  and  sometimaa 
even  less  than  the  cohesive  strength. 

It  is  well  known  that  the  transverse  strength  of  a 
beam  is  directly  as  the  breadth,  and  as  the  squasa 
of  the  depth,  and  inversely  9^  the  length :  and  the 
variation  of  the  results  of  some  experunents  from 
thia  law  can  only  have  depended  on  accidental  ck** 
Qumstanoes.  If  we  wish  to  find  the  number  of  hun- 
dred weights  that  will  break  a  beam  of  osk,  supports 
ed  at  both  ends,  aupposing  them  to  h^  placed  ^act^ 
ly  on  the  middle,  we  may  multiply  the  smiare  of  the 
depth,  in  inches,  by  100  times  tii^  bceadth,  and  di* 
vide  by  the  length ;  and  we  may  venture  in  practicA 
to  load  a  beam  with  at  least  an.  eighth  as  much  as 
this,  or  in  case  of  necessity,  even  a  fourth.  And  if 
the  load  be  distributed  eqjoally  throughout  the  length 
of  the  beam,  it  will  support  twice  aa  much  t  but  for. 
a  beam  of  fir,  the  strength  is  somewhat  lesa  than  for 
oak.  A  cylinder  will  bear  the  same  cunrlUure  aa 
the  circumscribing  prism,  and  it  may  be  shown  that 
its  strength,  as  well  as  ita  stifbess,  is  to  that  of  the 


prism  as  one  fourth  of  its  bulk  is  to  one  third  of  the  UpQi^i 
bulk  of  the  prism.    The  strength  of  a  beam  support-  ^^v^ 
ed  at  its  extremities  may  be  douUed  by  finnly  nmg 
the  ends,  where  it  is  practicable ;  and  we  haie  £■ 
ready  seen  that  the  stiffness  is  quadrupled:  btitihe 
resilience  remains  unaltered,  since  the  resiitsoce  is 
doubled,  and  the  space  through  which  it  acts  is  re- 
duced to  a  half.    It  is  therefiare  obviously  of  im- 
portance to  consider  the  nature  of  the  resistance 
that  is  required  frofn  the  fabric  which  we  sre  coq. 
atructing.    A  floor,  considered  ajooe,  requires  to  be 
strong;  but  in  connexion  with  a  ceiling,  its  Jtl&est 
reauires  more  particular  attention,  in  order  that  th^ 
ceuing  may  remain  free  from  cracks.     A  cosch 
spring  requires  resilience,  for  resisting  the  relative 
motions  of  the  carriage^  and  lye  obtain  this  kind  of 
strength  as  e&ctually  by  combining  a  number  of 
separate  plates,  as  if  we  united  them  into  a  singk; 
mass,  while  we  avoid  the  stiffiaess,  which  would  rea- 
der the  changes  of  motion  inconveniently  abrupt. 

In  all  calculations  respecting  stiffness,  it  is  neces- 
sary to  be  acquainted  with  the  modulus  of  elssticitjt 
which,  may  be  founds  for  a  variety  of  substancei,  in 
the  annexed  table.. 

Height  of  the  Modulus  of  Elasticity  in  Thousands  of 

Feet. 


Iron  and  steel» 

10,000 

Fir  wood, 

10,000 

Cooler, 

5.700 

Elm, 

8,(W 

Brass, 

^,000 

Beech, 

9,000 

SUver, 

SfiiO 

Oak, 

5;060 

Tin, 

2f250 

Box, 

6,050 

Crown  glan. 

9,80p 

Ice, 

m 

II.  Propositions  rslatxho  to  FLSsroas. 

A.  Tie  ttjfnen  9f  a  cylinder  is  tQ  thai  ofUtdr^ 
emmorMng  re€iMfgular  priim,  as  three  tma  the  Autt 
of  the  cylindtris  tojcmr  times  thai  of  the  prim. 

We  may  coosidev  the  different  strata  of  th^nh* 
stance  as  ^^ng  on  levees  equal  in  length  to  ths  dii* 
tKioe  of  each  mm  the  aads  -^  for  akhon§^  tbere  ii 
no  fixed  fskiaaa  at  the  axis,  yet  the  whole  feice  ii 
liie  swoe  aa  if  such  a  folcrum  existed,  since  tbs  o[h 
poiite  aetioBa  of  the  opposite  parts  would  rdteve  ths 
fulcrum  fraaa  all  pressure*  Then,  the  teneioo  of  esck 
stratum  being  also  as  the  same  distance  j^  and  Ae 
breadth  ai  the  stratum  being  called  fty,  the  ff nxioa 
ef  the  fiirae  o»  eithev  side  of  the  asiB  von  he  Ss^t 
while  that  q£  the  fona  of  the  priBniy  the  lailius  bsiog 
fr,  iedrxUx.  Nows  bciBg  the  area  of  hitf thef«- 
tien  mekidcd  between  the  stratnas  and  dbeaais^  of 


whiah the fluxioft is ydjB^  thefluauonef 


TT 


be  yd*  -^^ ^7"^*  ^^  ^^^^  '^  ^  ^  '^'rr' 

xs^ibi_$y  yx/      xAx\    ^r^3^+2S?^a 


rr 


rr 


rr 


iSSSfii  consequently  the  fluent  of^j^gis  is  ^-* 

it/'xr  which,  when  y  =  0  beeomes  Jr**,  or  one 
fourth  of  die  pcodua  of  the  square  of  the  ^^^"^^ 
the  area  of  the  section,  while  the  fluent  of  ^rxFoSf 
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vy-  that  iii  f  Tj^^ .  the  fiurceof  the  pmaii  becomes  f  r^ 
Of  i  ^  X  ^>  one  third  of  the  product  of  the  same 
square  into  the  area  of  the  section  of  the  prism* 
Hence  the  radius  of  curvature  of  a  cylindrical 

mviff 

colunm,  instead  of  ■         (Art.  Bridob,  Prop. 6),  will 

be  Yi^>  the  weight  of  the  modulus  M  decreasing  in 

the  same  proportion  as  the  bulk,  when  the  prism  is 
redaced  to  a  cylinder.  The  force  is  supposed  in  this 
proposition  to  be  either.  transTcrae  or  applied,  at  a 
considerable  distance  from  the  ajds<  but  the  ervos 
will  not  be  material  in  any  other  case^ 

B.  When  a  lon^^tudinaljbrcefuapplied  tO'tke  ex^ 
iremiHes  of  a  Uraight  prwfuUie  ^eam^  at  the  diUanct 
bfrom  the  axU^.  tkc:  deflection  ^  the  nuddte  ^  the 


librium  widwut  flesBuroy  but:  since- it  wiU  be  tottef<Csipsmiyw 
ing,  it  cannot  esust  in  nature* 

By  applying  this, determination  ta  the' strenffth  oC 
wood  and  iron,. compared  witlttfae  modulus  of  elas-» 
tidty,  it  am>eacs»  that  a  roond  celiimn  or  a  squam 
pillar  of  either  of  these  substances  cannQl  be  bent  by) 
any  longitudinal  force  applied  to.  the  axis,  which  it> 
can  withstand  without  being  enishedy  unless  its 
length  be  greater,  than  l£.  or  13  times  its  thicknes% 
respectively:  nor  a  column  or  piUaiv of.stone^  unless, 
it  be  40  or  45  times  as  long  as  it  is  thick.  Hence 
we  may.  infer,  as  a  practical  rule,  that  every  piece  oC 
timber  or  iron,  intended  to  withstand  any  consider* 
able  compressing  force,  should  be  at  least  as  many 
inches  in  thickness  as  it  is  feet  in  lengdi,  in  order  tOt 
avoid  the  loss  of  force  which  necessarily  arises.fixMOQk 
curvature. 

C.  PThen  a  beam,  fixed  at  one  end,  is  pressed  by  a 


/  *     3f    e  \  ^'  *ynen  a  oeam,  Jixea  at  one  end,  ts  pressed  by  a 

beam  tmU  be  b  f  sxoant.  [^  (|if  )* «  3  —  W  »    M   force  in  a  direction  deviating  from  the  original  posi^ 

^  tion  qf  the  axis  in  a  small  angle,  qftohich  the  tangent 


the  todjgAl  of  the  modulus^  e  the  length  qf  the 
beam,  and  a  its  depth. 

The  curvature  oeingprooortional  to  the, distance 
from  the  line  of  direction  or  the  force,  or  to  the  ordi« 
natOi  when  that  line  is  considered  .as  the  absciss, 
the  elastic  curve  must,  in  this  case,  initially  coincide 
with  a  portion  of  the  harmonic  curve,  well  Known  for 
its  uUJitY  in  the  resolutum  of  a  variety  of  problems  of 
this  kind.'  Now  if  the  half  length  of  t^e  com|^te 
curve  be  called.^  correspondingto  a  quadrant  of  the 
generatiqg.  circle,  and  ihe  jpseatest.  ordinate  y,  c  bsjng 
the  quadrant  of  a  circle  of  which  the  radius  is  unity, 
the  wliuaof,  ouiwatiire  r  coireqipnding  to  y  will  be 

kk  k 

— ,  that  is,  a  third  proportional  to  y  and  -  the  ra- 
dius of  the  generating  circle ;  consequently  —7-  = 


M 


is  t,  the  deflection   becomes  d:=iat  ^-rrT^^AvOi 


ccy 


-^rVkdksz^j^^.ac.'^  but»  by  the 


nature  of  themirte,  y :  bxzl  '.9 ^  ==^  sac.  ■-?  *.  1  and 

ec  sf  e 

y  =5  issc.  TT.=:  b  bbc^j^  I7  •  *,  which  is  the  ordi^ 
xK  sfk   a 

nate  at  the  middle ;  and  the  defiectioB  from  the  na- 
tural situation  is  y  •«>-'  6. 
It  follows  that,  since  the  secant  of  the  quadrant  is 

infinite,  when  ^^.- becomes  equal  to  c,  the  de- 
flection will  be  infinite,  and  the  resistance  of  the  co- 
lumn will  be  overcome,  however  small  the  distance  b 
may  be  tdcen,  provided,  that  it  be  of  flnte  magni- 
tude:) andmoe  in  this  case  ^^^eCffsz     '^^ 


See 


The  inclination  ef  the  euvve  to  the  i^sciss  being 
inconsiderable,  it  will  not  differ  sensibly  from  a  por- 
tion of  a  harmonic  curve ;  and  supposing-  the  qua<* 
drantal  length  of  this  curve  k^  we  nave  again,  as*  in 

the  last  proposition,  k^:^  V^o~7*  ^>  ^^*  ^^'  ^  cylin- 

M 
der,  kz^\  v^-tt  *  ac.    Now,  the  tangent  of  the  in- 
clination of  the  harmonic  curve*  varies  aatho  sine,  of 
the  angular  distance  firom  the  middle^  consequently 

fk^^^e  ec 

_      --T—  -  C|  or  c  -r  u  t<^  die  radius^  to»  is  4ht  tssi^ 
k  k 

gent  t,  expressing  the  difference  of  indinatioii 
of  the  end  of  the  beam  and  the  direction  of  the 
force*  which  is  also  that  of  the  middle  of  the  sup- 
posed curve,  to  the  tangent  of  the  extreme  inclma- 
tionof  the  curve  to  its  absciss^  which  will  therefore 

ec 
be  t  SEC.  -7- :  consequently  the  greatest  ordinate  will 

kt  ec 

be  —  SEC.  -7-,  and  smce  the  ordinalee  are-  as  the 

c  k 

sines  of  the  angular  distances  iVem  the  origin  of  the 
curve,  the  ordinate  at  the  fixed  end  of  the  beam, 

ec 
corresponding  to  the  angle  ~|  that  iSy  thedefleetioB, 

k 

kt  ee   fee      kt 


will  be  —  SEC. 


aa 


.8225  M — ,  which  is  die  utmost  force  that  the  eo- 

•    .    •  .  'ee- 

^luutf  wttbear-i  and  for  a  cylinder  w«  fiad^  by  the 


TAMO. 


n*  ec      f     M. 

^M»  ^^*  ^^^  *  cylinder/i  -/-y  •  at  tano. 


?i.M. 


same  aeaaonmgy  y* ; 


Maocc 
4ee 


aa 
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VOL.  IX.  PART  II. 


By  aseans  of  tbi^  proposition  we  asay  detenaine 

'  4  K 


em 
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C«rp«i||>7«  the  eftct  of  «  small  latetal  force  in  weakening  a 
beam  or  pillar,  which  ia  at  the  same  time  compres- 
sed longitu4inally  by  a  much  greater  force;  consi- 
dering Uie  parts  on  each  side  of  the  point,  to  which 
the  lateral  force  is  applied,  as  portions  of  two  beams, 
bent  in  the  manner  here  described,  by  a  single  force 
slightly  inclined  to  the  axis. 

I).  A  bar  fixed  at  one  end^  and  hent  by  a  trantm 
verse  force  applied  to  the  other  end^  assumes  insHaUif 
thejorm  of  a  cubic  parabola ^  and  the  deflection  at 

_4etf 


the  end  is  d=z 


Mna 


The  ordinate  of  a  cubic  parabola  varying  as  jr',  its 
second  fluxion  varies  as  6x  (dx)',  or  since  the  first 
fluxion  of  the  absciss  is  constant,  simply  as  the  ab- 
sciss Xf  measured  from  the  vertex  of  the  parabola, 
which  must  therefore  be  situated  at  the  end  to  which 
the  force  is  applied,  and  the  absciss  must  coincide 
with  the  tangent  of  the  bar.  But  if  we  begin  from 
the  other  end,  we  must  substitute  e— x  for  x,  and 
the  second  fluxion  of  the  ordinate  will  be  as  6  («-*«) 
(dx)*,  the  first  as  6exdx — Sx^dx,  and  the  fluent  as 
Sex' — x',  which,  when  x=:e,  becomes  2e^,  while  it 
would  have  been  St^  if  the  curvature  had  been  uni- 
form, and  the  second  fluxion  had  been  every  where 
6e(dx)*.    Now  the  radius  of  curvature  at  the  fix- 

ed  end  being  r  =:  r=-:u  and  the  versed  sine  of  a  small 


l^f 


ee 


portion  of  a  circle  being  equal  to  —,  this  versed 


2r 


«^. 


the  versed  sine  for  the  ordinate  e  wOl  be  -^  half  ^ 

mas       "^ 

of  which  is  the  actual  depression. 

F.  The  depression  of  the  middle  of  a  horizontal  bar, 
fixed  at  both  ends,  and  supporting  its  ami  totigk 

* 

The  transverse  force  at  each  point  of  such  a  bar, 
resisted  by  the  lateral  adhesion,  b  as  the  distance 
X  from  the  middle  (Art.  Bridge,  under  Prop.  L); 
but  thb  force  is  proportional  to  the  firrt  fluxion  of 
the  strain  or  curvature,  consequently  the  carvature 
itself  must  vary  as  the  corrected  fluent  of  dbxdx, 
taking  here  the  negative  sign,  because  the  cumtoie 
diminishes  as  x  increases;  and  the  corrected  floent 
will  be  ^e* — x*,  since  it  must  vanish  when  j  =  ^e; 
the  first  fluxion  of  the  ordinate  will  then  be  ^  e'jcdx-! 
i  x*dx.  and  the  fluent  i  e*x* — ^  x*,  or  for  the  vhole 
length  i  Cy  y4s  ^*»  instead  of  ^,  or  yfty,  which  would 
have  been  its  value  if  the  curvature  nad  been  equal 
throughout.  Now  the  strain  at  the  middle  is  the 
difference  of  the  opposite  strains,  produced  by  the 
forces  acting  on  either  side ;  and  these  are  the  half 
weight,  acting  at  the  mean  distance  \  f  ,  and  the  re- 
sistance of  the  support,  which  is  equal  to  the  same 
half  weight,  but  acts  at  the  distance  4  e,  the  diiier. 
ence  being  equivalent  to  the  half  weight,  acting  at 
the  distance  {e,  so  that  the  curvature  at  the  middle 
is  the  same  as  if  the  bar  were  fixed  there,  and  looie 
at  the  ends,  that  is,  as  in  the  last  propositioDi  sub- 

inuia 


sine  will  be  expressed  by  ^;  an*  two  thirds  of    »tituting  i  e  foru,  r  =  -g— ;  and  the  versed  tine  at 

this,  or  Ti^f  will  be  the  actual  deflection. 

E.  The  depression  qf  a  bar,  fixed  horixontalhf  at 
one  endy  ana   supporting  only  its  own  weighty  is 


e*         3e* 
thedistance  ^  e  being  — ,  or  -7—1 1  of  this  will  be 


8^ 

d  ss  r ;  All  being  the  height  of  the  modulus  qfdaS' 

xmaa 

ticttv* 

The  curvature  here  varies  as  the  square  of  the 
distance  from  the  end,  because  the  strain  is  propor- 
tional to  the  weight  of  the  portion  of  the  bar  beyond 
any  siven  point,  and  to  the  distance  of  its  centre  of 
^avity  conjointly,  that  is,  to  (e — x)  J  (^—x)y  so  that 
if  the  second  fluxion  at  the  fixed  end  be*  as  ^(dx)*, 
itynll  elsewhere  be  as  (^— -x}'(dx)*;  and  the  cor- 
respondinff  first  fluxions  being  e*xdx  andVxdx  — 
fx'dx-f- Ix'dx,  the  fluents  will  be  ^e'x*,  and 
i^e'x* — i^Jf'  +  A***  ^^y  when  x  =  tf, -j^^*,  and 
a  —  ^  -f-  X)  e^=  I  e^;  consequently  the  depression 
be  half  the  versed  sine  in  the  circle  of  greatest 


must 


Maa 


be- 


curvature.     Now  the  radius  of  curvature 

comes  here  -^   ,  the  force  being  applied  at  the  dis- 

tance  ^  e :  and  since  tlie  weight  of  the  bar  is  to  that 
of  the  modulus  of  elasticity  m  the  proportion  of  the 


z_x 


maa 


respective  lengths,  we  have  ^ = — >  and  r  s  -7-,  and 

sfk     in  fiee 


Se^ 

rr •    This  demonstration  may  serve  as  an  illu^ 

oxmaa  * 

tration  of  two  modes  of  considering  the  effect  of  a 

strain,  which  have  not  been  generally  knovn,  and 

which  are  capable  of  a  very  extensive  application. 

It  follows  that  where  a  bar  is  equally  loaded 

throughout  its  length,  the  curvature  at  the  middle  is 

half  as  great  as  if  the  whole  weight  were  collected 

there,  the  strain  derived  from  the  resistance  of  the 

support  remaining  in  that  case  uncompensated.  The 

depression  produced  by  the  divided  weight  will  be 

fas  great  as  by  the  single  weight,  since  |  X  i  i*  ^^ 
as  5  to  8.  Mr  Dupin  found  the  proposition  hj 
many  experiments,  between  f  and  f ;  and  |  is  a  Terj 
gooa  mean  for  representing  these  results. 

in.   Elsmxnts  of  Carpsktrt* 

"  Carpentry  is  the  art  of  framing  timber  for  the  w 
purposes  of  Architecture,  Machinery,  and,  in  gene- 
.  ral,  for  all  considerable  structures. 

It  is  not  intended  in  this  article  to  give  s  full 
account  of  Caipentry  as  a  mechanical  ait,  or  to  de- 
scribe the  vanous  ways  of  executing  its  diftreot 
•works,  suited,  to  the  variety  of  material*  emolojed, 
the  processes  which  must  be  followed  for  fiiahio^ 
and  framing  them  for  our  purposes,  aad  the  taou 
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which  mosl  be  otcd,  and  the  maimci'  in  which  they 
must  be  handled :  This  would  be  an  occupation  for 
volumes ;  and  though  of  great  importance,  must  be 
entirely  omitted  here*  Our  only  aim  at  present  will 
be  to  deduce,  from  the  principles  and  laws  of  me- 
chanics, and  the  knowlc^lge  which  experience  and 
judicious  inferences  from  it  have  given  us  concern- 
ing the  strength  of  timber,  in  relation  to  the  strain 
laid  on  it,  such  maxuns  of  construction  as  wUl  unite 
economy  with  strengtii  and  efficacy. 

This  object  is  to  be  attained  by  a  knowledge, 
1st,  of  the  strength  of  our  materials,  and  of  the  ah- 
solutei  strain  that  is  to  be  laid  on  them  ;  2dly,  of  the 
modifications .  of  this  strain,  by  the  place  and  direc- 
tion in  which  it  is  exerted,  and  the  dianges  that  can 
be.  made  by  a  proper  disposition  of  the  parts  of  our 
structure ;  and,  ddly,  having  disposed  every  piece  in 
such  a  manner  as.  to  derive  the  utmost  advantage 
from  its  relative  strength,  we  must  know  how  to 
form  the  joints  and  other  connections  in  such  a  man- 
ner as  to  secure  the  advantages  derived  from  this 
disposition. 

This  is,  evidently,  a  branch  of  mechanical  science 
which  makes  Carpentry  a  lU^rai  art,  constitutes  part 
of  the  learning  of  the  Enpikebr,  and  distinguishes 
him  from  the  workman.  Its  imf>ortance  in  all  times 
and  states  of  civil  society  is  naanifest  and  great.  In 
the  present  condition  of  these  kingdoms,  raised,  by 
the  active  ingenuity  and  energy  of  our  countrymen, 
to  a  pitch  01  prosperity  and  influence  unequalled  in 
the  history  .of  the  world,  a  condition  which  consists 
chiefly  in  the  superiority  of  our  manufactures,  at- 
tained by  prodigious  diultiplication  of  engines  of 
eveiy  description,  and  for  every  species  of  labour, 
the  SctjsNCE  (so  to  term  it)  of  Carpentry  is  of  im- 
mense consequence.  We  regret  therefore  exceed- 
ingly, that  none  of  our  celebrated  artists  have  done 
honour  to  themselves  and  their  country,  by  digesting 
into  a  body  of  consecutive  doctrines  the  results  of 
their  experivpcci,  so  as  to  form  a  system  from  which 
their  pupils  might  derive  the  first  principles  of  their 
education.  The  many  volumes  called  Complktb 
Insthuctors,  Majnuals,  &c.  take  a  much  hum- 
bler .flight,  and  content  themselves  with  instruct- 
ing the  mere  workman,  or  sometimes  give  the  mas- 
ter builder  a  few  approved  forms  of  roofs  and  other 
framings,  with  the  rules  for  drawing  them  on  paper ; 
and  from  thence  forming  the  working  draughts  which 
must  guide  the  saw  and  the  chisel  of  the  workman. 
Hardly  any  of  them  offer  any  thing  that  can  be  cal- 
led a  principle,  applicable  to  many  particular  cases, 
with  the  rules  for  this  adaptation.  We  are  indebted 
for  the  greatest  part  of  our  knowledge  of  this  sub- 
ject to  the  labours  of  literary  men,  chiefly  foreigners, 
who  have  published  in  the  memoirs  of  the  learned 
academies  dissertations  on  different  parts  of  what 
may  be  termed  the  Science  of  Carpentry.    It  is  sin- 

§ular,  that  the  members.of  the  Royal  Society  of  Lon- 
on,  and  even  of  that  established  and  supported  by 
the  patriotism  of  these  days  for  the  Encouragement 
of  the  Arts,  have  contributed  so  little  to  the  public 
instruction  in  this  respect  We  observe  of  late  some 
beginnings  of  this  kind,  such  as  the  last  part  of  Ni- 
cholson's Carpenter's  and  Joiner's  Assistant^  publish- 
ed by  J.  Taylor,  Holbom,  1797.    And  it  is  with 


pleasure  that  we  can  say,  that  we  were  told  by  the  C^pemry. 
editor,  that'  this  work  was  prompted  in  a  great  mea-^'^V*^^ 
sure  by  what  has'  been  delivered  in  the  Encgdop€edia 
Britannica  in  the  articles  Roof  and  Strength  of 
Materials.  It  abounds  more  in  important  and  new 
observations  than  any  book  of  the  kind  that  we  are 
acquainted  with.  We  again  call  on  such  as  hate 
given  a  scientific  attention  to  this  subject,  and  pray 
that  they  would  render  a  meritorious  service  to  their 
country  by  imparting  the  result  of  their  researches. 
The  very  limited  nature  of  this  work  does  not  allow 
us  to  treat  the  subject  in  detail ;  and  we  must  coo- 
fine  our  observations  to  the  fundamental  and  leading 
propositions. 

The  theory  (so  tp  term  it)  of  Carpentry  is  found-ni,,,. 
ed  on  two  distinct  portions  of  mechanical  sciences,  f^Sd  m 
namely,  a  knowledge  of  the  strains  to  which  fram-^ksl. 
ings  of  timber  are  exposed,  and  a  knowledge  of  their 
relative  strength. 

We   shall  therefore  attempt  to  bring  into  one 
point  of  view  the  propositions  of  mechanical  science 
that  are  more  immediately  applicable  to  the  art  of 
Carpentry,  and  are  to  be  found  in  various  articles 
of  our  work,  particularly  Roof  and  Strength  of 
Materials.    From  these  propositions  we  hope  to 
deduce  such  principles  as  shall  enable  an  attentive 
reader  to  comprehend  distinctly  what  is  to  be  aimed 
at  in  framing  timber,  and  how  to  attain  this  object  with 
certainty:  and  we  shall  illustrate  and  confirm  our 
principles  by  examples  of  pieces  of  Carpentry  which 
are  acknowledged  to  be  excellent  in  their  kind. . 
.    The  most  important  proposition  of  general  me-  Composi- 
chanics  to  the  carpenter  is  that  which  exhibits  the  ^^  >^. 
composition  and  resolution  of  forces ;  and  we  beg  *l^*"*^ 
our  practical  readers  to  endeavour  to  form  very  dis-       ^^* 
tinct  conceptions  of  it,  and  to  make  it  very  familiar 
to  their  mind.    When  accommodated  to  their  chief 
purposes,  it  may  be  thus  expressed : 

1.  If  a  body,  or  any  part  of  a  body,  be  at  once 
pressed  in  the  two  directions  AB.  AC  (fig.  1.  Plate 
XLVIII.),  and  if  the  intensity  or  force  of  those 
pressures  be  in  the  proportion  of  these  two  lines, 
the  body  is  affected  in  the  same  manner  as  if  it 
were  pressed  by  a  single  force  acting  in  the  cMrec- 
tion  AD,  which  is  the  diagonal  of  the  parallelo- 
gram ABDC  formed  by  the  two  lines,  and  whose 
intensity  has  the  same  proportion  to  the  intensi- 
ty of  each  of  the  other  two  that  AD  has  to  A  B 
or  AC. 

Such  of  our  readers  as  have  studied  the  laws  of 
motion,  know  that  this  is  fully  demonstrated. 
Such  as  wish  for  a  very  accurate  view  of  this  pro- 
position, will  do  well  to  read  the  demon»tration 
given  by  D.  Bernoulli,  in  the  first  volume  of  the 
Comment,  Petropoi.,  and  the  improvement  of  this 
demonstration  by  D*Alembert  in  his  Opuscules 
and  in  the  Comment*  Taurinens.  The  practi- 
tioner in  Carpentry  will  get  more  useful  confi- 
dence in  the  doctrine,  if  he  will  shut  his  book»  and 
verify  the  theoretical  demonstrations  by  actual  ex- 
periments. They  are  remarkably  easy  and  convinc-IlliMtrated 
mg.  Therefore  it  is  our  request  that  the  artist,  who  by  Espcri- 
is  not  so  habitually  acquainted  with  the  subject,  do'*'^^ 
not  proceed  further  till  he  has  made  it  quite  famtlinr 
to  his  thoughts.     Nothing  is  so  conducive  to  this 
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■  Citp<glrf.tt  the  \mML  'CXpetimeBt  t  and  aince  ihis  mAy  re- 
'  **   ^:quiits thetiiflfaig  expenee  of  two«nall|>ulleyi  mnd 

*  •  few  jfirdt  of  irfaipcord,  we  hope  that  none  of  our 
•pmctical  readers  wiJl  omit  it:  They  will thenkiu for 
'  this  imttnction. 

9.  Let  the  threads  Ady  A¥b,  and  AEc  <fig'  8.), 

*  hsre  the  weights  d,  ^^and  c, 'appended  to -them,  and 
let  twoi^ the  threads^be* hud  over iliepiitteys  F  aad 

:£•    B7  this  apparatus  the  knot  A  will  be  drawn  in 
«tfae  diroeiioDs  AB,  AC,  and  AKi    if  the  sum  of  the 
^wetghto'^  and  v  be  greater  than  the  single  weight  </, 
•the^  assemblage  will  of  itself  settle  m  a  certain  deter- 
?mioed  farm  :  If  you  poll  the  knot  A  out  of  its  pkuse, 
it  will  always  return  t6  it  again,  and  will  -rest  in  no 
•T  ^other  position.    Pop  esiample,  'If  the  three  weights 
•re'  equal,  the  threads  will  always  mirice  equal  angles, 
'  ^f  ISO  degrees  each,  round  the- knot.    If  ^ae  of  the 
jweights'^ye  three  pounds,  another  four,4ind  the  third 
five,  the  angle  opposite  to  the  thread' etietehed  by 
'^fffB  p^miodswvH  always  be 'square,  &c.  When  the  knot 
'A  is  thus  in  eqoilibrio,  we  must  infer,'that  the  ac- 
tion* of  the  Weight  if,  in  the  direction  Ad,  is  in  di- 
«eet'Opposition'toihe  'combined  action  of^  in  the 
idi^eeiion  AB,  and  of  r,  in  the  direction  AC.    There- 
4bre,  if  we  produce  rfA  to  any  point 'D,  and  take  AD 
to  represent  the  tnagnitude  of  the  force,  er  pressure 
exerted' by  the*weignt(f,  tfacpressures  exerted  on  A 
l^y  the  weights  ^  and  c,  in  the  dhectioas  AB,  AC> 
are  in  -fhct  equivalent  to  a  pressure 'acting  in  the  'di* 
reMioiii  AD;  whose  intensity  we  ha^  represented  by 
AD.    If -we^now  riieasure  off  -by  ascale  on*  A¥  and 
AB,  Che  }h>es  AB  and  AC,  baring  the  same  propor- 
tions^ to  AD  <that  the  weights  b  and  c  hare  to  the 
weight  d^aad:if  we  draw  DBadd  DC,  weshall  find 
DC  to  be  equal  and  parsJlel- to  AB,  and  DBeoteal 
and  parallel  to  AC  i*  so' that  AD  irthe  diagonal  of 
wparallelogmm  ABDC.    We  shall  find  this' always 
^   to  be  the  case,  whatever  are  the  weighu  siiade  use 
Hf ;  only  we  must 'take  care  that  the  weigjht  which 
we  caute  to  act  wiihbut  the  ititertentieiv  of  a  pulley 
tie  less  than  theeum  of  tlie' other  tigo :  if  any  one  <Mf 
the  weights  exceeds  the  sum  of  this  other  two,  it 
wiU  prevail,  and  drag  them  along  with  it. 

NdvT  since  we  know  that  the  webht  flf  would  Just 
lialance  an  equal  weisht  g,  pulling  directly  upwards 
"by  the  intervention  of  the  pulley  G ;  and  sinde  we 
see  that 'it  just  balances  the  weights^  and  c,  acting 
in  the  directions  AB,  AC,  we  must  infer,  that  the 
knot  A  is  aflfected  in  the  same  manner  by  those  two 
weights  or  by  the  single  weight  ^ ;  and  therefore 
that  two  pregsures,  acting  in  the  dtrectioniy  and  mth 
the  intensities,  AB,  AC,  are  equivalent  to  a  single pres- 
'surei  having  the  direction  a\id  propoffion  of  AD.  In 
like  manner,  the  pressures  AB,  AK,  are  equivalent 
tO'AH^  which  is  equal  and  opposite  to  AC.  Also 
AK  and  AC  are  equivalent  to  AI,  which  is  equal 
and  opposite  to  AB. 

We  shall  consider  this  combination  of  pressures 
a' little  more  particularly. 

Suppose  an  upright  beam  BA  (fig.  S.)  pushed  in 

the  direction  of  its  length  by  a  load  B,  and  abutting 

on  the  wids  of  two  beatns>  AC,  AD,  which  are  firm- 

*fy  resisted  at  their  t  xtreme  points  C  and  D,  which 

'rest  on  two  blocks,  but  are  nowise  joined  to  them : 

"these' two  beams  can  resist  do*  way  but  in  the  diree- 


.tfons  CA,  DA ;  nd  tiieiefiire  the  preswiaB  efcich  ^ 
they  aastam  finmthe  beam  BA  are  in  the  diiectisot  wE| 
AC,  AD.  We  wish  to-  know  how  much  ctcb  nn. 
stains?  Plroduce  BA  to  E,  taking  AE  fami a aaSi 
-of.  equal  pasta,  to  lepreaent  the  number  of  tons  or 
pounds  by  which  BA  ispressed.  Draw  fiFsnd  BG 
parallel  to  AD  and  AC ;  then  AF,  measunni  od 

<  the  same  scale,  wiU  give  w  the  nomber  of  poBods  bv 
which  AC  ia  strained  or  crushed,  and  AG  win  0,1 
the  strain  on  AD.  ^ 

It  deserves  partiesdar  remark  here,  that  the  leogth 
-of  AC  or  AX>  has  no  ioflwsnce  on  the  strab,  triaine 
from  the  thrust  of  BA»  while  the  directions  ivm^ 
the  same.  The  efiects,  however,  of  this  straio  tre 
CBodified  by  the  length  of  Cfae  piece  on  which  it  is 
exerted.  This  strain  eoaapresstS'  the  beam,  sad  will 
'therefore  ooupreas  ai>eam  of  double  ki^tfa  twice 
as  much.  This  anay  change  the  fiNin  of  the  asiem* 
Mage.  If  AC,  for  example,  be  very  much  Bhoiter 
than  AD,  it  will  be  muehr  leas  compressed:  the  line 
OA  will  turn  about  the  eentre  C,  while  DA  will 
hardly  change  its  position ;  and  the  angle  CAD  vifl 
grow  mere  open,  the  point  A  smking  down.  The 
artist  wiil  find  it  of  great  consequence  to  pay  a  fcfy 
minute  attention  to  this  circomstance,  and  to  be  1^ 
to  see  clearly  the  diaage  'of  shape  which  neoesamiy 
resulu  from  these  mutual  strains.  He  will  see  in 
this  the  cause  of  fiulure  in  mmny^very  great  worb^ 
J^y  thus  ehanging.ahqpe,  strains  are  often  produced 
in  pkioes  where  there  were  none  before,  and  fi^ 
fuently  of  the  very^wocat  kind,  tending  to  break  the 
beams  across. 

The" dotted  linesof  this  figure  show  anocherpea- 
tion  of  the  beam  AIV^  This  makes  a  prodweu 
changci-not  only  in  the  strain  on  AD^,  but  aboin 
that  on  AC.  Both  of  diem  are  much  hu^eawd;  AG 
is  almost  donbled,  and  AP  is  tiour  times  giester  than 
befifre.  This-  addition  was  made  to  the  ^gure,  to 
show  what  enormous  strains  maybe  produced  bj  a 
very  moderate  force  AE,  when  it  is  exeMed  on  a 
very  obtuse  anale. 

The  4th  and  0th  figures  will  assist  the  BHNt  mmi- 
structed  reader  in  conceiving  how  the  veiy  saiie 
strains  AF,  AG,'are  laid  ou'tiieae beams,  by  a  weight 
simply  hanring  fipom  a  billet  reatanff  on  A,  presBBg 
hard  on  AD,  and  also  leaning  a  little  on  AC;  or  bj 
an  upright  piece  AE,  joggled  on  ^  twobeams  AC, 
AD,  and  perfi>rming  die  office  of  an  ordinarj  king- 
post, llie  reader  will  thus  ieam  to  calleff  hisat* 
tention  firom  the  aseans  bv  which  the  strains  are  pro- 
duced, and  learn  to  consider  them  abstrsetedty  l&er^ 
ly  as  strains,  in  whatever  situation  he  flnda  theni)  aid 
firom  whatever  cause  they  arise. 

We  presume  that  every  reader  will  perceive,  that 
the  proportions  of  titese  strains  will  be  predael;  the 
aame  if  every  thing  be  invented,  and  each  beam  be  j 
drawn  *or  puUedin  the  opposite  direetioD.  In  the 
-same  way  that  we  have  substituted  a  rope  snd 
weight  in  fig.  4.  or  a  king-post  in  fig.  5.  for  the 
loaded  beam  BA  of  fig.  8*  we  might  have  substi- 
tuted the  framing  of  fig.  6.  which  is  a  very  usual 
practice.  In  this  filming,- the  batten  DA  is  stretch- 
ed by  a  fol-ce  AG,  and  the  piece  AC  is  compress- 
ed by  a  force  AF.  It  is  evident,  that  we  msy  em- 
ploy a  ri^e,  cir  an iiioa  rod'boeked'en at  D) io plsce 
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'«•  before. 

This  ntniiogly  timplaaiettev  ii  stiU  fitll  of  iosmic- 
>tkiti ;  and  we  bope  Ibat  the  weiUinfomied  reader  will 
.pofdoo  iBy  though  we  dweU  a  little  longer  on  it.  for 
^e  eake  of  tbft  young  artist. 

By  changing  the  fona  of  thia  fremiDg,  as  in  fig.  7- 

.  we  produce  tbefeanie  elraioi  «s  in.  the  ^BpoMtion  re- 

.presented'by  the  dcated  lines  in  $g.  3.    The  strains 

on  both  the  battens  .ADfAC^  are  now  greatly  in- 

•ereased. 

The  saoe  floosequeMses  result  from  an  improper 
.diaoge  of  the  position  of  .AC.  If  it  is  placed  as  in 
•fig.*8.  tbeatvains  on  boih  are  vastly  iocrefised.  In 
.shorty  the  nde^ is. general;  that  the  more  open  we 
>  make  the^angieagaiast  which  the-  push  is  exerted, 
.  the  greater  are  the  strains  which  are  brought  on  the 
s  atruts  or  ties  wliich  form  the  sides  of  the  anale. 

Tbit  reader .  may  qot  readily  conceive  tSe  piece 
.  AC  of  fig.  8.  as  sustaining  a  compression  ;  for  the 
weight  B  appears  to. hang  from  AC  as  much  as 
from  AD.  But  his  doubts  will  be  removed  by  con- 
8ideri^>  whether  he>  could  em^oy  a  rope  in  place 
of  AC.  He  cannot:  but  AD  may  be  exchanged 
.for  a  r(^e.    AC  is  therefore  a  strut*  and  not  a  tie« 

In   fig*  9.'Plate.  XLIX«:AD  .is  again  a  strut, 

^butting- on  thehlock-D,  and  AC  is  a  tie:  and  the 

batten  AC  may  be.replsicedby  a  rope.    While  AD 

nis  oompresaed  by  the  force,  AIS, 'AC  is -stretched 

/.by  the  force  AF. 

If' we  give  AC  the  4>esiiion  represented  by  the 
'  dotted  lines,  the  compression  of  AD  is  now  AG^ 
aad  iLefofce  stretching  AC  is  now  AF' ;  both  much 
.  preater .  than  .they  were  before.  *  This  disposition 
lis  analogous  to  fig.  8.  and  to  .the  dotted  lines  in 
fig.  3.    Nor  will  the  young  artist-have  ai^  doubts  of 

•  AC^  being  on  the  jstretch,  if .  be  consider  whether 
AD  can  be  replaced  by  a  rope.    It.  cannot,- bet 
.AC  may;  and  it  is  tbeesfore/notoonipresBed,<but 
;  stretched. 

In  fig.  10.  ail  the  three  pieces,  AC*  AD,'and  AB, 

•  are  ties,  on  the  stretch.    Thia  is. the  complete  in- 
;  versimn  of  fig.  8. ;  and  the  dotted -position  dt  AC  in- 
duces, the  saraecbaages  in  the  forces  AF»  AGf,  as.  in 
fig.  8. 

Thus  have  we  gone  over  all  the  varieties  which 
canhappei^  in.  the  bearings  of  three  pieces  on  one 
point.  All  caiculaUoos  about  the  strength  of  car- 
pentry are  reduced  to  this  case:  for  when  more 
ties  or  braces  meetin  a  point  (a  thing  that  rarely 
happens),  we  reduce  them  to  three,  by  substituting 
for  any  two  the  force  which  results  fromi  their  com- 
bination, and  then  combining, this  with. another ;  and 


The  young  arti^  must.beipartieulariy  i»efol  not 
.to  mistake  the  kind,  of  3tmn  that  is  exeited  on  any 


piepa  of  .the  fiamqg,  and  rst^ppofe  a/^piaoe  to  bo  a  Csrpeotfy. 
brace- which  is  really  a.tie.    It  i»  very^easy  to  avoid  ^<^^V^W 
all  mirtskes  .in  I  this 'matter  by  the  foUowii^  rule, 
which  has  no  caceptiotiir  (<See  Note  A  A.) 

Take  notice  of  the  direction  in  which,  the  piece  Rule' for 
.acts-firom  which  the  strain  proceeds.    Draw  a  line<''^'>A-<>i*'>* 
in  that  direction  >oitt  the  point  on  which  the  strain  "*»^J!'*^'^*" 
ia exerted;  and  let  its  length  (measured  on  .some|>re»siot.and 
scide  of  .equal  porta)  express  the  magnitude  of  this  extenuon. 
action  in  pounds,  hundreds,  or  tons.     From  its  re- 
mote eatreoMty  draw  lines  parallel /to  the  pieces  on 
•which  the  strain  is  exerted.    The  line  parallel  to  one 
piece  will  necessarily  cut  the  other,  or  its  direction 
produced:  if  jt  cut  the  piece  itself,  that  piece  is 
con^ressed  by  the  strain,  and  it  is  performing  the 
office  of  a. strut  or  brace, i  if  it  cut  ite  direction 
produced,  the  piece  is  stretched,  and  it  is  a  tie. 
•  In  short,  the  strains  on  the  pieces  AC,  AD,  are  to 
be  estimated  in  the  direction  of  die  points  F  and  G 
Jrom  the  strained  point  A.     Thus,  in  %..8.  the 
upright   piece   BA,   loaded  with  the   weight   B, 
presses  the  point  A  in  the  direction  A^;  so  does 
the  rope.  AB  in.  the  other.  figureSf  or  .the  batten  AB 
in  fig.  5. 

'   In  general,  if  the^jitraining  piece  is  within  the 

angle  formed  by^  the  pieces  which  are  strained,  the 

-  strains  which  they  sustain  are  of  the  opposite  kind  to 

that  whicb  it  exerts.    If  it  be  pushing,  they  are 

.  drawing)  butif  it  be  within  the  angle  frfrmed  by  their 

^  directions  produced,  the  strains  which  they,  sustain 

'<areof  the  same  kind*  All  the  three  are  either  draw- 

ii^  or  pressing*    If  the  straining  piece  lie  within  t|ie 

angle  fonaed  by  one  piece  and  the  produced  direc- 

'  •  tioo  of  the  other,  its^wn  strain,  whether  compression 

.  or  extension,  is  of  the  aame  kind  with  that  of  the 

.  most  remote  of  the  other .  two,  and  opposite  ta  that 

.  of  «tfae  nearest.    ,Tbu«^  ia  jfig.  ^  where  AB/  is  dmw- 

i^g,  the  remote  j^iei^  AC  is^al^o  drawing,  while  AD 

U  pushifig  serxesistiAg  ceiapression. 

In  aU  that, has  been  said  on  this  sub|ect^  we 
have  not  j^Miken.  of  any  joints.  In  the  calculation^ 
with  which  we  are  occupied  at  present,  the  resist- 
ance of  joints  ibaano^^bar^t  .and  we.  must  not  sup- 
pose that  they  exert  aoy  ^force .which. tends  fq  pre* 
vent  the.  angles  from  changing*  .  The  joints  aice  sup- 
posed perfectly  fleaiUe,  or  to  .be  like  compass 
joints;  the  pin  of  which  only  ke^s  the  pieces  to- 
jgether  when  one  .or  more  of  the  pieces  draws  or 
pulls.  The  carpenter  must  alwaya  suppose  them  all 
con^MUK  joints  when. he  calculates  the.  thrusts  and 
draughts,  of  the  difierent. pieces  of  his  frames.  The 
.  strains  ^qn.  joims,  aad  their  power  ,to  produce  or  ba- 
lance them,  are  of.  a  djfierent;  kind,  and  require  a  ' 
very  difterent  examination. 

Seeing! that  the  angles  which  the  pieces.  makeGeneial  ex- 
witb  each.other  areof^such.iaupqirtai^ce  to  the  mag-lSf**^'^  ^ 

**  the  iDUfDi. 
todeor 


II  A     'MM,**!  .' 


■"■    " V 


Ihettnin. 


*  The  leader,  is  requested  toadd  accei^s  to  t)iQ  ]ower,Q,,t^  WP^^  F«#P<^..the  loiter  6,  in  this  figure. 

In,  fig*  10.  for  i».  read  C<,  andadd  accents  to  the  upper  F  and  .die  lower  G.  In  $g.  IS.  the  dotted  line 
^sbotUd  be  contiiiued  iQ^aiidsv  8d»J  laark^d  I^^   In^g- i^  the  Otters  ^l^oiddfStand  thus,  C   £  e  P/F   B. 

The  arrangenoents  required,  for  delivering  every.^iliite'  i^itb  :tl|o  t^t  to  which  4^  ^pogs,  have  .i^aade  itne- 
,  ceaaary ,  to  work,  eflf  ib^  .^i^fftviMfs.befow  the  order ,  «f ,  tkek .  opf^rei^^ ;  #  ckncunytanfe  wi^  which,  the 

,aHtbQiLaStbajreoiaiik»#A^iV<^VMimA;$^^  tA.}mftii!^%fiorr^d. 
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Oupeniry.  nitude  and  the  proportion  of  the  excited  strainiy  it  is 
'   ~  proper  to  find  out  some  way  of  readily  and  compen- 

diously  conceiving  and  expressing  this  analogy. 

In  general,  the  strain  on  any  piece  is  propor- 
tional  to  the  straining  force.    This  is  evident. 

Secondly,  the  strain  on  any  piece  AC  is  propor- 
tional to  the  sine  of  the  angle  which  the  straining 
force  makes  with  the  other  piece  directly,  and  to  the 
sine  of  the  angle  which  the  pieces  make  with  each 
other  inversely. 

For  it  is  plain,  that  the  three  pressures  AE,  AF, 
and  AG,  which  are  exerted  at  the  point  A,  are  m 
the  proportion  of  the  lines  AE,  AF,  and  F£  (be- 
cause F£  is  equal  to  AG).  But  because  the  sides 
of  a  triangle  are  proportional  to  the  sines  of  the  op- 
posite angles,  the  strains  are  proportional  to  the 
sines  of  the  angles  AFE,  AEF,  and  FAE.  But 
the  sine  of  AFE  is  the  same  with  the  sine  of  the 
angle  CAD,  which  the  two  piec^  AC  and  AD 
make  with  each  other ;  and  the  sine  of  AEF  is  the 
same  with  the  sine  of  EAD,  which  the  straining 
piece  BA  makes  with  the  piece  AC.  Therefore 
we  have  this  analogy,  Sin.  CAD  :  Sin.  EAD  = 


AE  :  AF,  and  AF  =  AE  x 


Sin.  EAD 
Sin.  CAD 


Now  the 


smes  of  angles  are  most  conveniently  conceived  as 
decimal  fractions  of  (he  radius,  which  is  considered 
aa  unity.  Thus,  Sin.  SO®  is  the  same  thing  with 
0.5,  or  ^  ;  and  so  of  others.  Therefore,  to  have  the 
strain  on  AC,  arising  from  any  load  AE  acting  in 
the  direction  AE,  multiply  AE  by  the  sine  of  EAD, 
and  divide  the  product  by  tlie  sine  of  CAD. 

This  rule  shows  how  great  the  strains  must  be 
when  the  angle  CAD  becomes  very  open,  approach- 
ing to  180  degrees.  But  when  the  angle  CAD  be- 
comes very  small,  its  sine,  (which  is  our  divisor)  is 
also  very  small ;  and  we  should  expeot  a  very  great 

auotient  in  this  case  also.  But  we  must  observe, 
lat  in  this  case  the  sine  of  EAD  is  also  very 
small ;  and  this  is  our  multiplier.  In  such  a  case, 
the  quotient  cannot  exceed  unity. 

But  it  is  unnecessary  to  consider  the  calculation 
by  the  tables  of  sines  more  particularly.    The  angles 
are  seldom  known  any  otherwise  but  by  drawing  the 
figure  of  the  frame  of  carpentry.    In  this  case,  we 
can  always  obtain  the  measures  of  the  strains  from 
the  eame  scale,  with  equal  accuracy,  by  drawing  the 
parallelogram  AFCG. 
Sttaios  pro.     Hitherto  we  have  considered  the  strains  excited 
piipted  to  at  \  only  3g  ihey  affect  the  pieces  on  which  they 
S^sapMl^t  "^^  exerted,-    But  the  pieces,  in  order  to  sustain,  or 
be  subject  to,  any  strain,  must  be  supported  at  their 
ends  d  and  D  ;  and  we  may  consider  them  as  mere 
intermediums,  by  which  these  strains  are  made  to 
act  on  those  points  of  support :    Therefore  AF  and 
AG  are  also'  measures  of  the  forces  which  press  or 
pull  at  C  and  D.    Thus,  we  learn  the  supports  which 
must  be  found  for  these  points.    These  may  be  in- 
finitely various*    We  shall  attend  only  to  such  as 
somehow  depend  on  the  framing  itself. 
Actiooofa      Such  a  structure  as  fig.  11.  very  fireqoently  oc- 
j'^^^'hig     Q^jfg^  where  a  beam  B  A  is  strongly  pressed  to  the 
'"^        end  of  another  beam  AD,  which  is  prevented  from 
yieldingi  both  because  it  lies  on  anotb^  beam  HD| 


and  because  its  end  D  is  hindered  from  di^ngCvp^n 
backwards.  It  is  indtferent  from  what  this  prepare  ^^v> 
arises :  we  have  represented  it  as  owing  to  a  weight 
bung  on  at  B,  while  B  is  withheld  from  yielding  by 
a  rod  or  rope  hooked  to  the  wall.  The  beam  AD 
may  be  supposed  at  fuU  liberty  to  exert  all  its  pres- 
sure on  D,  as  if  it  were  supported  on  roUers  lodged 
in  the  beam  HD ;  but  the  loaded  beam  BA  pressei 
both  on  the  beam  AD  and  on  HD.  -We  wish  only 
to  know  what  strain  b  borne  by  AD  ? 

All  bodies  act  on  each  other  in  the  direction 
perpendicular  to  their  touching  surfaces ;  therefore 
the  support  given  by  HD  is  in  a  direetion  perpendi- 
cular  to  it.  We  may  therefore  supply  its  place  at 
A  by  a  beam  AC,  perpendicular  to  HDf  and  firm- 
ly supported  at  C.  In  this  case,  therefore,  we  may 
take  AE,  as  before,  to  represent  the  pressuie  ex« 
erted  by  the  loaded  beam,  and  draw  EG  perpeiKfi« 
cular  to  AD,  and  EF  parallel  to  it,  meeting  the  per* 
pendicular  AC  in  F.  Then  AG  is  the  strain  com- 
pressing AD,  and  AF  is  the  pressure  on  the  beam 
HD. 

It  may  be  thought,  that  since  we  assume  as  i  <|^^ 
principle  that  the  mutual  pressures  of  solid  bodies  gfiiti^ 
are  exerted  perpendicular  to  their  touching  lur^t'iej'B 
faces,  this  balance  of  pressures,  in  framings  ortim-|^ 
hers,  depends  on  the  directions  of  their  butting"'*^ 
joints  :■  but  it  does  not,  aa  will  readily  appear  by 
considering  the  present  caae.  Let  the  joint  or 
abutment  of  the  two  pieces  BA,  AD  be  mitred,  in 
the  usual  manner,  in  the  direction  J'A/'.  That' 
fore,  if  Ae  be  drawn  perpendicular  to  Afi  it  will  be 
the  direction  of  the  actual  pressure  exerted' by  the 
loaded  beam  BA  on  the  beam  AD.  But  the  re- 
action of  AD,  in  the  opposite  direction  A^  wDI  not 
balance  the  pressure  of  BA ;  because  it  is  not  in 
the  direction  precisely  oppoaite.  BA  will  therefore 
slide  along  the  joint,  and  press  on  the  beam  HD. 
AE  represents  Uie  load  on  the  mitre  joint  A.  Draw 
Ee  perpendicular  to  Ae,  and  E/*  parallel  to  it  The 
pressure  AE  will  be  balanced  by  the  reactions  eA 
andyA :  or,  the  pressure  AE  produces  the  prei- 
sures  Ae  and  Afi  of  which  A/*  must  be  reskied 
by  the  beam  HD,  and  Ae  by  the  beam  AD.  The 
pressure  Af  not  being  perpendicular  to  HD,  can- 
not be  fully  resisted  by  it ;  because  (by  our  assumed 
principle)  is  reacts  only  in  a  direction  perpendi- 
cular to  its  surface.  Therefore  draw  Jpsfi  pandiel 
to  HD,  and  perpendicular  to  it.  The  pressure  Af 
will  be  resisted  by  HDwith  the  force  p  A ;  but  there 
is  required  another  force  sA,  to  prevent  the  beam 
B A  from  slipping  outwards.  Tliis  must  be  fumtsb- 
ed  by  the  reaction  of  the  beam  DA.  (See  Note  BR.) 
In  like  manner,  the  ether  force  Ae  cannot  be  fi^y 
resisted  by  the  beam  AD,  or  rather  by  the  prop  D, 
acting  by  the  intervention  of  the  beam ;  for  the  ac- 
tion of  tha^  prop  is  exerted  through  the  beam  in  the 
direction  DA.  The  beam  AD,  therefore,  is  pressed 
to  the  beam  HD  by  the  force  Ae,  as  well  sa  by  A/ 
To  find  what  this  pressure  on  HD  is,  drawf^  per- 
pendicular to  HD,  and  eo  pandld  to  it,  catting  EG 
in  r.   The  forces  gA  and  oA  will  resist,  and  baJaooe 

Af. 

Thus  we  see,  that  the  two  forces  Af  and  A^  vluoh 
are  equivalent  to  AE,  are  equivaleiit  also  to  A^  M 
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Carpenirj.  Aa,  and  A;.  But  becauM  A/and  eE  aro  equal  and 
paralleli  and  £r  and  Jt  are  also  parallel,  as  abo  er 
and^,  it  is  endent,  that  if  is  equal  to  rEf  or  to  oF» 
and  t  A  is  equal  to  re,  or  to  G^.  Therefore  the  four 
forces  A^,  Ao,  Ap,  At,  are  equal  to  AG  and  AF. 
Therefore  AG  is  the  compression  of  the  beam  AD, 
or  the  force  pressing  it  on  D,  and  AF  is  the  force 
pressing  it  on  the  beam  HD.  The  proportion  of. 
these  pressures,  therefore,  is  not  affected  by  the  form 
of  the  joint. 

This  remark  is  important;  for  many  carpenters 
think  the  form  and  direction  of  the  butting  joint  of 
great  importance ;  and  even  the  theorist*  by  not  pro« 
secutiog  the  general  principle  through  all  its  conse- 
quences, may  be  led  into  an  error.  The  form  of  the 
joint  Is  of  no  importance,  in  as  far  as  it  affects  the 
strains  in  the  direction  of  the  beams ;  but  it  is  often 
of  great  conse<|uence,  in  reqpect  to  its  own  firmness, 
and  the  elfect  it  may  have  in  bruising  the  piece  on 
which  it  acts,  or  being  crippled  by  it. 

The  same  compression  of  AB,  and  the  same 
thrust  on  the  point  D  by  the  intervention  of  AD, 
will  obtain,  in  whatever  way  the  original  pressure  on 
the  end  A  is  produced.  Thus,  supposing  that  a  cord 
is  made  &st  at  A,  and  pulled  in  Uie  direction  AE, 
and  with  the  same  force,  the  beam  AD  will  be  equal- 
ly compressed,  and  the  prop  D  must  react  with  the 
same  force. 

'  But  it  often  happens  that  the  obliquity  of  the 
pressure  on  AD,  instead  of  compressing  it,  stretches 
It;  and  we  desire  to  know  what  tension  it  sus- 
tains.    Of  thb  we  have  a  familiar  example  in  a 
common  -roof.    Let  the  two  rafken  AC,  AD  (fig. 
112.)t  press  on  the  tie4>eam  DC.    We  may  suppose 
the  whole  weight  to  press  vertically  on  the  ridge  A, 
as  if  a  weight  B  were  hung  on  there.    (See  Note 
CC.)    We  may  represent  this  wei^t  by  the  por* 
tion  Ab  of  the  vertical  or  plumb  bne,  intercepted 
between  the  ridge  and  the  beam.    Then  drawing  bf 
and  bg  parallel  to  AD  and  AC,  Ag  and  Af  will  re- 
present the  pressures  on  AC  and  AD.    Produce 
AG  till  CH  be  equal  to  Af,    The  point  C  is  forced 
out  in  this  direction,  and  with  a  force  represented 
by  this  line.    As  this  force  is  not  perpendicularly 
across  the  beam,  it  evidently  stretches  it ;  and  this 
extending  force  must  be  withstood  by  an  equal  force 
pulling  it  in  the  opposite  direction.    This  must  arise 
from  a  similar  oblique  thrust  of  the  opposite  rafier 
en  the  other  end  D.    We  concern  ourselves  only 
with  this  extension  at  present ;  but  we  see  that  the 
cohesion  of  the  beam  does  nothing  but  supply  the 
balance  to  the  extending  forces.    It  must  still  be 
supported  externally,  that  it  may  resiiif  and  by  re- 
sisting obliqudy,  be  stretched.    The  points  C  and 
D  are  supported  on  the  walls,  which  they  press  Jn 
the  directions  CK  and  DO,  parallel  to  Ai.    If  we 
draw  HK  parallel  to  DC,  and  HI  parallel  to  CK 
(that  is  to  A^),  meeting  DC  produced  in  I,  it  fol- 
lows firom  the  composition  of  forces,  that  the  point 
C  would  be  supported  by  the  two  forces  KC  and  IC. 
In  like  manner,  making  DN  =  Ag,  and  completing 
the  parsllelogram  DMNO,  the  point  D  would  be 
supported  by  die  forces  OD  and  MD.    If  we  draw 
go  and/A  parallel  to  DC,  it.  is  plain  that  they  are 
equ|^  to  NO  and.CI»  while  Ao  and  Ail  are  equal  to 


DO  and  CK,  and  Ab  is  equal  to  the  sum  of  DO  and  Carpentry. 
CK  (because  it  is  equal  to  Ao  +  Ak).    The  weight  '^^^v^^^ 
of  the  roof  is  equal  to  its  vertical  pressure  on  the 
walls. 

Thus  we  see,  that  while  a  pressure  on  A,  in  the 
direction  A6,  produces  the  strains  Af  and  Ag,  on 
the  pieces  AC  and  AD,  it  also  excites  a  strain  CI  or 
DM  in  the  piece  DC.  And  this  completes  the  me- 
chanism of  a  frame ;  for  all  derive  their  efficacy  from 
the  triangles  of  which  they  are  composed,  as  will  ap- 
pear more  clearly  as  we  proceed. 

But  there  is  more  to  be  learned  from  this.    The  Estemi 
consideration  of  the  strains  on  the  two  pieces  AD*®*>^"^^ 
and  AC,  by  the  action  of  a  force  at  A,  only  showed  ^""**' 
them  as  the  means  of  propagating  the  same  strains 
in  their  own  direction  to  tne  points  of  support.    But, 
by  adding  the  strains  exerted  in  DC,  we  see  that 
the  frame  becomes  an  intermedium,  by  which  ex^ 
ertions  may  be  made  on  other  bodies,  in  certain  di- 
rections and  proportions ;  so  that  this  frame  may  be- 
come part  of  a  more  complicated  one,  and,  as  it 
were,  an  element  of  its  constitution.    It  is  worth 
while  to  ascertain  the  proportion  of  the  pressures 
CK  and  DO,  which  are  thus  exerted  on  the  walk* 
The  similarity  of  triangles  gives  the  following  analo* 


gies: 


DO :  DM 

CI,  or  DM  :  CK 

Therefore  DO  :  CK 


AbibD 
CbiAb 
Cb  :  bD. 


Or,  the  pressurei  on  the  points  C  and  D,  in  the  direc^ 
iion  of  the  straining  force  Ab,  are  reciprocally  pro* 
portioned  to  the  portions  of  DC  intercepted  btf  Ao. 

Also,  since  Ab  is  =  DO  +  CK,  we  have' 
A6  :  CK  =  C&  +  6D  (or  CD) :  bD,  and 
A6:DO  =  CD:6C. 

In*  general,  any  two  of  the  three  parallel  forces 
Abf  DO,  CK,  are  to  each  other  in  the  reciprocal 
proportion  of  the  parts  of  CD,  intercepted  between 
their  directions  and  the  durection  of  the  thurd. 

And  this  explains  a  still  more  important  office  of 
the  frame  ADC.  If  one  of  the  points,  sudi  as  D, 
be  supported,  an  external  power  acting  at  A,  hi  the 
direction  A6,  and  with  an  intensity  which  may  be 
measured  by  Ab,  may  be  set  in  equilibrio,  with  an- 
other acting  at  C,  in  the  direction  CL,  opposite  to 
CK  or  Ab,  and  with  an  intensity  represented  by 
CK :  for  since  the  pressure  CH  is  partly  withstood 
by  the  force  IC,  or  the  firmness  of  the  beam  DC 
supported  at  D,  the  force  KC  will  complete  the  ba- 
lance. When  we  do  not  attend  to  the  support  at  D, 
we  conceive  the  force  Ab  to  be  balanced  by  KC,  or 
KC  to  be  balanced  by  Ab.  And,  in  like  manner, 
we  may  neglect  the  support  or  force  acting  at  A,  and 
consider  the  force  DO  as  balanced  by  CK. 

Thus  our  frame  becomes  a  lever,  and  we  are  able  it  becMnn 
to  trace  the  interior  mechanical  procedure  whichalAfciw 
gives  it  its  efficacy :  it  is  by  the  intervention  of  the 
forces  of  cohesion,  which  connect  the  points  to 
which  the  external  forces  are  applied  with  the  sup- 
ported point  or  fulcrum,  and  with  each  other. 

These  strains  or  pressures  Ab,  DO,  and  CK,  not 
being  in  the  directions  of  the  b^uns,  may  be  odled 
transverse.    We  see  that  by  Uieir  means  a  frame  of 
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tVpentp\  carpentry  may  be  considered  as  a  solid  body:  but 
'  the  example  which  brought  this  to  our  view  is  too 
limited  mr  explaining  &e  efficacy  which  may  be 
given  to  such  constructions.  We  shall  therefore 
give  a  general  proposition^  which  will  more  distinct- 
ly explain  the  procedure  of  nature,  and  enable  us  to 
trace  the  strains  as  they  are  propagated  through  all 
the  Darts  of  the  most  complicated  framing,  flimlly 
producing  the  exertion  of  its  most  distant  points. 

We  presume  that  the  reader  is  now  pretty  veH 
habituated  to  the  conception  of  the  strains  as  they 
are  propagated  along  the  lines  joining  tlie  points  of 
a  frame,  and  we  shall  therefore  employ  a  vety  simple 
figure. 

Let  tlie  strong  lines  ACBD  ffig.  iSi)  represent  a 
frame  of  carpentry.  Supposi6  mat  it  is  pulled  at  the 
point  A  by  a  force  acting  in  the  direction  AS»  bat 
that  it  rests  on  a  fixed  point  C,  and  that  the  other 
extreme  point  B  is  held  back  by  a  power  which  re- 
sists in  the  direction  BF;  It  is  required  to  determine 
the  proportion  of  the  strains  excited  in  its  difierent 
parts,  the  proportion  of  the  external  pressures  at  A 
and  B^  and  the  pressure^  which  is  produced  on  tlie 
obstacle  or  fUcrum  C  ? 

It  is  evident  that  each  of  the  extemid  forces  at ' 
A  and  B  tend  one  way,  or  to  one  side  of  the  frame, 
and  that  each  would  cause  it  to  turn  round  C  if  the 
other  did  not  prevent  it ;  and  that  if,  aotwidistand- 
ing  th^ir' action,  it  is  turned  neither  way,  the  forces 
in  actual  exertion  are  in  equilibrio  by  the  interven- 
tion of  the  firame.    It  is  no  less  evident  that  these 
forces  concur  in  pressing  the  frame  on  the  prop  C. 
TheYefcre,  if  the  piece  CD  were  away,  and  if  the 
joints  C  tad  D  be  perfectly  flexible,  the  pieces  CA, 
CB  would  be  turned  round  the  prop  C^  and  the 
pieces  AD,  DB  would  also  turn  wttfa  them,  and  the 
whole  frame  change  \\»  form.    This  shows,  by  the 
way,  and  we  desire  it  to  bfe  carefiilly  kept  in  tnind, 
that  the  firmness  or  stiflbess  of  framing  Spends  en^ 
tirely  on  the  triangles  bounded  by  beam$  which  are 
contained  in  it.    An  open  quadntittera)  may  lAway^ 
change  its  shape,  the  sides  'revolving'  round  d^e  an- 
gles.    A  quadrilateral  may  have  an  (nfinityof forms^ 
without  any  change  of  ita  sides,  by  merely  pushing 
two  opposite  angles  towards  each  other,  or  drawing 
them  asunder.    But  when  the  three  sides  of  a  tri- 
angle are  determined,  its  shape  is  also  invariably  de- 
termined ;  and  if  two  angles  be  hqld  fast,  the  third 
cannot  be  moved.    It.  is  thus  that,  by  inserting  the 
bar  CD,  the  figure  becomes  unchangeable ;  -and  any 
attempt  to  change  it  by  applying  a  force  to  an  angle 
A,  immediately  excites  forces  of  attraction  or  repul- 
sion between  die  particles  of  the  stuff  which  form  its 
ftides.    Thus  it  happens,  in  the  present  instance,  that 
a  change  of  shape  is  prevented  by  the  bar  CD. .   The 
power  at  A  presses  its  end  against  tiie  prop ;  and  i^ 
doing  this  it  puts  the  bar  AD  on  the  stretchy  and 
also  the  bar  DB#    Their  places  might  therefore  \>t 
supplied  by  cordB  or  metal  wires.    Hence  it  is  evt* 
dent  tlUitDC  is  compressed,  ais  is  also  AC  r  and,  for 
the  same  reason,  CB  is  also  in  a  state  of  cdrnpression*; 
for  either  A  or  B  may  be  consideried  as  the  point  that 
is  impelled  or  wi^held.   Therefore  DA  and  DBvre 
stretched,  and  are  resisting  with  attractive  fbrceii. 
DC  and  CB  are  compressed,  and  are  resisting  wi'tli 


s- 


combined  with  die  firjamtM  of  DC»  jputs  the  ftaineV#v^ 
ADBC  into  the  condition  of  the  twonames  id  £g.f|, 
and  ^^  9*  Therefore  the  external  fofoe  at  A  is 
really  m  equilibrio  with  an  attmetiog  force.actiBg  in 
the  direction  AD,  and  a  repulsive  fbroe  aetiog  in  tiie 
direction  AK.  And  since  all  the  oonnectiog  foreei 
are  mutual  and  equal,  the  point  D  is  pulled  or  drawn 
in  the  direction  DA.  The  .condition  of  the  fMint  B 
is  similar  to  that  of  A,  and  D  is  also  drawn  in  the 
direction  DB.  Thus  the  point  D,  bemg.  orged  by 
the  forces  in  the  directions  DA  and  DB,  preases  the 
beam  DC  on  the  prop,  and  the  prop  resists  m  the 
opposite  direction.  Therefore  the  line  DC  it  the 
diagonal  of  the  paralldogram,  whose  sides  have  the 
proportion  of  the  forces  which  connect  D  with  A 
and  B.  This  is  the  principle  on  which  the  rest  of 
our  investigation  proceeds^  We  may  take  DC  as 
the  repnesentattOD  and  measure.of  their  joint  effect 
Therefore  draw  CH,  CG,  parallel  to  DA,  DB. 
Draw  HL,  GO,  parallel  to  CA,  CB,  cutting  A£, 
BF,  in  L  and  O,  and  cutting  DA,  DB  in  I  and  II 
Complete  the  parallelograma  ILKA,.MONB.  Tha 
DG  and  AI  are  the  equal  and  opposite  foroes  vhidi 
connect  A  and  D  ;  for  GD  s:  CH,  =.  AI.  In  like 
manner  DH  and  BM  are  the  forces^  which  connect 
D  and  B. 

The  external  force  at  A  is  in  immediate  equilibria 

with  the  combined  forcea^  connectii%  A  with  D  and 

with  C.    Al  is  one.  of  them :  Tlierefiwe  AK  is  the 

other ;  and  AL  is  the  oompound  force  with,  whidi 

the  external  force  at  A-  is  ia  insmediate  equiiibrian 

Thia  external  force  ia  therefore  ecpial  ana*oppoate 

to  AL,    In  like  manaecv  the  external  foreeatBii 

equal  and  opposite  to  BO^;  and  AL  is  to<  BO  as  the 

external  force  at  A  to  the  external  force  at  B.  The 

prop  C  resists  with  forces  equal-  to  those  which  vt 

propagated  to  it  from  the  points  D«  A,  and  €• 

Th^R^re  it  resists  with  foroea  CH,  CG^eqial  lod 

o^osite  to  DG,  DHt;  and  it  reaisis  .the  compiei* 

sions  KA,  NB,  ^ith  equal  and  opposile  fbroetCA^ 

Cif.    Draw  M,  ^  no  parallel  to  AD^  BD,;  sod  dna 

C/Q,  CoP :  It  is  plain  chat  i^CfUia  a  paialfelogTiia 

equal  to  KAIL,  and  that  01  ia  equal  to  AL  Ia 

like  manner  Co  is  equal  to  BO;    Now  the  far«ei  CIr 

CH,  exerted  by*  the  prop»  oompose  the  fores  Ci; 

and  Cit,  CG  compose  the  force  Ce»>    These  tat 

forces  C7,  Co  are  equal  and  pandSel  to  AL  and  BO; 

and  therefore  they  are  equal  and  opposite.'i»  the  es- 

temal  forces  acting  at  A  an4  B^    But  they  are  (pii* 

mitively )  equal  and  opposite  te  tbe  pressores  {or  al 

least  the  compounda  of  the  pressures)  exeitsd.oa  the 

prop,  by  the  forces  propagated  to  C  firdoi.A,'D,  ami 

B.    Therefore  the  pressurea-titerced  obt^  prep  aia 

the  same  as>  if  the  exteiMl'  fordea- wefeapeM  ^^ 

in  the  same  directtons  .as  they  ore/iqp^jed  t»  Asad 

B.    Now  if  we>  n^ke  Ct,  C»  e^utd*  tot  €<  and  €oy 

and  compete  the  pamBeUgmm-eVVZi  it'ii  fkon 

ftat  the  fcNToef  YC  is  in  equlHMVipr  wkhJC  and^C* 

I'herefore  ^e  presaHf^  at  hi  C,  aM|  B^  aseisaeh  ai 

would  balance  if  ai^lied'  to'  otto  ]^t. 

Laady^  in  ordet  to  deteitoiiMi  tiMiir  ^^Mportjcail 
mvm  qS  iind  Cli  p«»i^iidil;idaf  to  QA^aniRft 
A^lsd  dmw  kfi,  "bf  ^rpfendifAdar '  l«^'  «<l  aod'  €f ; 
Itiid  drtfw  Cj^;  Ci  pMfieBdiieatar^io'  Al^  BR 
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"^f^P^io^     The  triaagles  CPft  imd  B^are  suailar,  lift?k^ 
^    a  common  angle  P,  and  a  right  angle  at  R  andy: 

In  like  manner  the  triangles  COS  and  AQflf-are 
aimihur.  Alao  tbetrianglea  CHfi,  GGS  are  similar^ 
by  reason -of  the  eqnri  angles  at  H  and  G,  and  the 
right  angles  at  R  and  8.  Hence  we  obtain  the  fot« 
loiring  analogies: 


.(tensive 
oMN|tten< 


\* 


Co  zCF  =  an  :  PB,  = 
CPrCR  = 
CR:CS  is: 
CS:CQ:= 


CG:PB 
PB:/B 
CH:CG 
Ac?:  AQ 
AQ:  CH 


.  Therefore^  by  equality, 

Ci>:C/=  Kdifh 

orBO-.AL=  QgiCu 

That  is,  the  external  forces  are  reciprocally  propor- 
tional to  the  perpendiculars  drawn  from  the  prop  on 
the  lines  of  their  direction.* 

This  proposition  (sufficiently  general  for  our  pur- 
pose) is  fertile  in  consequences,  and  furnishes  many 
useful  instructions  to  the  artist.  The  strains  LA, 
OB,  CY,  that  are  excited,  occur  in  many,  we  may 
say  in  all,  framings  of  carpentry,  whether  for  edifices 
'Or  engines,  and  are  the  sources  ef  their  efficacy. 
It  Is  dso  evident,  that  the  doctrine  of  the  transverse 
strength  of  timber  is  contained  in  this  proposition ; 
for  every  piece  of  timber  may  be  considered  as  an 
assenri>iage  of  parts,  connected  by  forces  which  act 
in  the  direction  of  the  lines  which  join^^  the  strain- 
ed points  on  the  matter  which  lies  between  those . 
points,  Qnd  also  act  on  the  rest  of  the  matter,  ex- 
citing ^ose  lateral  forces  which  produce  the  inflexi- 
bility of  the  iHioIe.    See  Strxnoth  of  MATsaiALSi 

'AuB  it  appears  diat  this  proposition  contains  the 
principles  which  dhrect  the  artist  to  frame  the  most 
powerful  levers;  to  secure  uprights  by  shores  or 
braces,  or  by  tiers  and  ropes ;  to  secure  scafibldings 
for  the  erection  of  spires,  and  many  other  more  deli- 
cate problems  of  his  art.*  He  also  learns  from  this 
proposition,  how  to  ascertain  the  strains  that  are  pro- 
duced, without  his  intention^  by  pieces  which  he  in- . 


tended  for  other  offices,  and  which,  by  their  trans-  Carpentry, 
verse  action,  put  his  work  in  hazard.  Iii  short,  this  ^^/^^ 
proposition  is  the  key  to  the  science  of  this  art. 

We  would  now  counsel  the  artist,  afler  he  has 
made  the  tracing  of  the.  strains  and  thrusts  through 
the  various  parts  of  a  frame  familiar  to  his  mind,  and 
even  amusedhimself  with  BQmecomplicatedfimcyfram- 
kigs,  to  read  over  with  care  the  articles  Stbenqth  of 
Materials  and  Roof  in  ihB  Encyclopedia^  H^ 
will  now  conceive  its  doctrines  much  more  clearly 
than  when  he  was  considering  them  as  abstract 
theories.  The  mutual  action  of  the  woody  fibres  will 
now  be  easily  comprehended,  and  his  confidence  in 
the  results  will  be  greatly  increased. 

There  is  a  proposition  (No.  19.  article  Roop  in  the  Dednon  of 
Encyclopedia),  which  has  been  called  in  question  by  a  Ditpnted 
several  very  intelligent  persons^  and.they  say  that  Be-  ■■*  ^'^  * 
Hdor  has  demonstrated,  in  his  Science  des  Ingenieursl  oJStto? 
that  a  beam  firmly  fixed  at  both. ends  is  not  twice  .as 
strong  a&  when  simply  lying  on  the  props  ^  and  that 
its  strength  is  increased  only  in  the  proportion  of  two 
to  three ;  and  they  support  this  determination  by  a 
list  of  experiments  recited  by  Belidor,  which  agree 
precisely  with  it.     Belidor  also  aays,  that  Pitot  had 
the  same  result  in  his  ex;perlments.    These  are  re- 
spectable authorities ',  but  Belidor'3  reasoning  is  any 
thing  but  demonstration;  and  his  experiments  are 
described  in  such  an  imperfect  manner,  that  we  can- 
not build  much  on  them.  It  is  not  said  in  what  man- 
ner the  battens  were  secured  at  the  ends,  any  far- 
ther than  that  it  was  by  chevalets.    If  by  this  word  is 
meant  a  tressle,  we  cannot  conceive  how  they  were, 
employed ;  but  we  see  it  sometimes  used  for  a  we^e 
or  key.     If  the  battens  were  wedged  in  the  Ifoles, 
their  resistance  to  fracture  may  be  made  what  we 
please ;  they  may  be  made  loose*  and  therefore  resist 
little  more  than  when  simply  laid  Dn  props.    Tliey 
may  be  (and  pi^bably  were)  wedged  very  6st,  and 
bnused  or  crippled. 

Our  proposition  mentibned  distinctly  the  security 
given  to  the  ends  of  the  beams.  They  were  mor- 
tised into  remote  posts.  Our  precise  meaning  was,* 
that  they  were  siinply  kept  from  rising  by  Uiese  mor- 
tises, but  at  full  liberty  to  bend  up  at  £  imd  1,  and 
.between  G  and  K.    Our  assertion  was  not  made 


*  *'  The  learned  reader  will  perceive,  that  this  analogy  is  precisely  the  same  with  that  of  forces  which  are 
in  equQibrio  by  the  mtervention  of  a  lever.  In  fact,  diis  whole  fhune  of  caipentry  is  nothing  .dse  than  a 
buHi  erjramed  lever  in  equilibrio;  It  is  actine  in  Uie  same  manner  as  a  solid,  which  occupies  the  whole  fi* 
gure  compressed  in  the  frame,  or  as  a  body  of  any  size  and  shape  whatever  that  will  admit  the  three  |K»nts 
of  application  A,  C,  and  B.  It  is  always  m  equinbrio  ia  the  casje  first  stoted ;  because  the  pressure  |iro* 
dueea  at  B  by  a  force  applied,  to  A  is  always  such  as  balances  it. '  The  reader  .may  also  perceive,  in  this 
proposition,  the  analysw  or  tracing  of  those  internal  mechanical  forces  which  are  indispensably  requisite  for 
the  functions  9f  a  lever.  The  mechanicians  have  been  extremely  puazled  to  find  a  legitimate  demonstra- 
tion of  the  equilibrium  of  a  lever  ever  since  the  days  of  Archimedes.  Mr  Vince  has  the  honour  of  Jnt  de- 
monstrating)  most  ingeniously,  the  principle  assumed  by  Archimedes,  but  without  sufficient  ground,  for  his 
•demenstnidon :  but  Mr  Vince's  demonstration  is  only  a  putting  the  mind  into  that  perplexed  state  which 
makes  it  acknowledge  the  proposition,  but  without  a  dear  perception  of  its  truth.    The  difficulty  has>proN- 

ict  notion  of  a  lever,  condeiviqg  it  as  a  mathematical  line— inflexiUe,  without  reflect- 


ceeded  from  the  abstract 

ing  how  it  lainfliadblet-^^for  the  very  source  of  this  mdispensable  quality  fUrnishes  the  mechanical  connec- 
tion between  the  remote  pressures  and  the  fulcrum;  and  this  supplies  the  d  inonstration  (without  the  least 
difficul^)  of  the  despeiate  case  of  a  straight  lever  urged  by 'parallel  forces.  See  Rotation  itt  the  Ency 
chpadia*'' 
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CMpniry.  from  theory  alone  (althoogh  we  think  the  reaaoning    the  ipaces  BC  aod  CM,  or  BC  aod  LB,  hM  «  nn  Cm 
^^~"  '^  bcontrovertible),  but  was  agreeable  to  numerous  exf    sensible  efiect  on  the  strength  of  the  beam  fic ;  but  Jy 


periments  made  in  thoee  precise  circumgtances.  Had 
we  mortised  the  beams  firmly  into  two  Tery  stout 
posts,  which  could  not  be  drawn  nearer  to  each  other 
by  bending,  the  beam  would  have  borne  a  muth 
greater  weight,  as  we  have  verified  by  experiments* 
We  hope  that  the  following  mode  of  conceiving  this 
case  will  remove  all  doubts. 

Let  LM  be  a  long  beam  (fig.  14.)  divided  into 
six  equal  parts,  in  the  points  D,  B,  A,  C,  E.  Let 
it  be  firmly  supported  at  L,  B,  C,  M.  Let  it  be  cut 
tiirough  at  A,  and  have  compass  joints  at  B  and  C. 
L^t  FB,  GC  be  two  equal  uprights,  resting  on  B  and 
Cy  but  wiUiout  any  connection.  Let  AH  be  a  simi- 
lar and  eqtial  piece,  to  be  occasionally  applied  at  the 
seam  A.  Now  let  a  thread  or  wire  AGfe  be  extend* 
ed  ever  the  piece  GC,  and  made  fiut  at  A,  G,  and 
E.  Let  the  same  thing  be  done  on  the  other  side  of 
A*  If  a  weight  be  now  laid  on  at  A,  the  wires  A  FD, 
AGE  will  be  strained  and  may  be  broken.  In  the 
Instant  of  fracture  we  may  suppose  their  strains  to  be 
represented  by  A/and  Ag.  Complete  the  parailelo- 
gram^  and  Aa  is  Uie  magnitude  of  the  weigiit.  It  is 
plain  that  nothing  is  concerned  here  but  the  cohesion 
df  the  wires ;  for  the  beam  is  sawed  tlirough  at  A, 
and  its  parts  are  perfectly  moveable  round  B  and 
C. 

'  Instead  of  this  procesa  apply  the  piece  AH  below 
A,  and  keep  it  there  by  straining  the  same  wire 
BHC  over  it.  Now  lay  on  a  weight.  It  must  press 
down  die  ends  of  BA  and  CA,  and  cause  the  piece 
AH  to  strain  the  wire  BHC.  In  the  instant  of  firac« 
tore  G£the  same  wire,  its  resistances  H^  and  He  must 
be '  equd  to  AJ'  and  Ag^  and  the  weight  AH  which 
breaks  theAi  must  be  equal  to  Aa. 

Lastly,  employ  'all  the  three  pieces  FB,  AH, 
GC,  witk  the  same  wire  attached  as  before.  There 
can  be  no  doubt  but  that  the  weight  which  breaks.alL 
the  four  wures  must  be  =:  aA  +  AH,  or  twice  Aa. 

The  reader  cannot  but  see  that  the  wires  per- 
form the  very  same  office  with  the  fibres  of  an  entire 
beam  LMheld  Cut  m  the  fear  holes  D,B,  C,and£, 
of  some  upright  posts. 

In  the  experiments  for  vertfjring  this,  by  break- 
ing slender  bars  of  fine  deal,  we  get  complete  demon- 
stration, by  measuring  the  curvatures  produced  in 
the  parts  of  the  beam  thus  held  down,  and  compar- 
ing them  with  the  curvature  of  a  beam  simply  laid 
on  the  props  B  and  C :  and  there  are  many  ctiriotis 
inferences  to  be  made  from  these  observations,  but 
we  have  not  room  for  them  in  this  place. 
The  belt         ^®  °^y  observe  by  the  way,  that  we  learn  from 
maiiMr  of  this  pase,  that  purlins  are  able  to  carry  twice  the 
V^iQf     load  when  notched  into  the  rafters  that  they  carry 
PorUfli.      ^^  mbrtised  into  them,  which  is  the  most  usual 
manner  of  framing  them.     So  would  the  bending 
joists  of  floors ;  but  this  would  double  the  thickness 
of  the  flooring     But  this  method  should  be  followed 
in  every  possible  case,  such  as  breast  summers,  lin- 
tels over  several  pillars,  &c.    These  should  never  be 
C9t  off  ai)d  mortised  into  the  sides  of  eveiy  upright : 
numberless  cases  will  occur  which  show  the  import- 
ance of  the  maxim. 
We  must  here  remark,  that  the  proportion  of 


we  have  not  yet  satisfied  our  minds  as  to  the  ratmale 
of  this  effect.  It  is  undoubtedly  connected  with  the 
serpentine  form  of  the  curve  of  the  beam  before  frac« 
ture.  This  should  be  attended  to  in  the  coostruction 
of  the  springs  of  carriages.  These  are  frequently 
supported  at  a  middle  point  (anditis  an  excellent  prac- 
tice), and  there  is  a  certain  proportion  which  will 
give  the  easiest  motion  to  the  body  of  the  carriage. 
We  also  think  that  it  is  connected  with  that  defia. 
tion  from  the  best  theory  observable  in  Buffon's  ex- 
periments on  various  lengths  of  the  same  scantling. 
The  force  of  the  beams  diminished  much  more  thai 
in  the  inverse  proportion  of  their  lengths. 

We  have  seen  that  it  depends  entirely  on  theii«b 
position  of  the  pieces  in  respect  of  their  pointi  of»«Ti 
ultimate  support,  and  of  tlie  direction  of  the  external  ^^ 
force  which  produces  the  strains,  whether  aoy  parti- 
cular piece  is  in  a  state  of  extension  or  of  compres- 
sion.     The  knowledge  of  this  circumstBDce  may 
greatly  influence  us  m  the  choice  of  the  construc- 
tion.    In  many  cases  we  may  substitute  alender  iron 
rods    for   massive  beams,  when  the  piece  is  to 
act  the  part  of  a  tie.     But  we  must  not  invert 
this  disposition ;  for  when  a  piece  of  timber  acts 
as  a  struts  and  is  in  a  state  of  compresaion,  it  if 
next  to  eeriain  that  it  is  not  equally  compressible  in 
its  oppofiite  sides  through  the  whole  length  of  the 
piece,  and  that  the  compressing  force  on  the  abat> 
ting  joint  is  not  acting  in  the  most  equable  manner 
all  over  the  yomi*    A  very  trifling  inequalitj  in  ei- 
ther of  these  circumstances  (especially  in  the  first) 
will  compress  the  beam  more  on  one  side  than  oa 
the  othec    Thiff  caanoit  be  without  the  beam^a  bend- 
ing, and  becomiog  concave  on  that  side  on  which  it 
is  most  compressed.    When  this  happens,  the  frame 
is  in  danger  of  being  crushedi  and  soon  going  to 
rum.     It  is»  ther^ore,  indispensably  neceoaiy  to 
make  use  of  beans  in  all  casea  where  struts  are  re- 
quired of  considerable  length,  nriJier  than  of  metal 
rods  of  slender  dimensions,  unless  ia  situationa  where 
we  can  efiectually  preyent  their  bending,  as  m  trus- 
sing a  girder  ialernally,  where  a  cast  iron  stmt  may 
be  firmly  cased  in  it,  so  as  not  to  bend  in  theamallest 
d^ee.   In  cases  where  the  pressures  are  enonnous, 
as  ill  the  very  oblique  struts  of  a  centre  or  arch 
frame,  we  must  be  particularly  caulsaos  to  do  no- 
thing which  can  facilitate  the  compression  qF  either 
side.    No  mortises  should  be  cut  near  to  one  side; 
no  lateral  pressures,,  even  the  slightest,  should  be  al- 
lowed to  touch  it.    We  have  seen  a  pillar  of  fir  1^ 
inches  long,  and  one  inch  ia  section,  when  loaded       I 
with  three  tons,  snap  in  an  instant  when  pressed  on 
one  side  by  l6  pounds,  while  another  bore  4^  tons 
without  hurt,  because  it  was. inclosed (loosdj) in  s       | 
stout  pipe  of  iron.    (See  Note  IXD.) 

In  aueh  casea  of  enoraioua.  compressioo,  it  is  of 
great  importance  that  the  compressing,  force  bear 
equally  on  the  whole  abutting  surfiice.  The  German 
carpenters  are  accustomed  to  put  a  phue  ai  lead 
over  the  jomt.  This  prevents,  m  same  aiessuie,  the 
penetration  of  the  end  fibres*  Mr  Penonel,  the  ce- 
lebrated F^endi  architect,  finrmed  hia  abutments  in- 
to arches  of  curdes,  the  centre  o^  which  was-tfaeiv 
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a^TticBtry:  mote  tod  oF  the strai.  By  thb  contrivance  dieua* 
^■■'  v*"^  avoidable  change  of  form  of  the  triangle  made  no 
partial  bearing  of  either  angle  of.  the  abutment. 
This  idaraya  has  a  tendency  to  splinter  off  tlie  heel 
of  the  beam  where  it  presses  strongest.  It  is  a  very 
judicious  practice.    (See  Note  £E.) 

When  drcmnstances  allow  it,  we  must  rather  em- 
ploy ties  than  struts  for  securing  a  beam  against  la- 
teral strains.  M^en  an  upright  pilktf,  such  as  a  flag* 
staff,  a  mast,  or  the  uprights  of  a  very  tall  scafibld- 
ing,  are  to  be  sheared  up,  the  depenaence  is  more 
certain  on  those  braces  that  are  stretched  by  the 
strain  than  on  those  which  are  compressed.  The 
scafiblding  of  the  iron  bridge  near  Sunderhmd  had 
some  ties  very  judiciously  disposed^  and  others  with 
Ifss  judgment. 

We  snould  proceed  to  consider  the  transverse 
strains  as  they  ^ct  the  various  parts  of  a  frame  of 
carpentry ;  but  we  have  very  little  to  add  to  what 
has  been  said  already  in  the  article  Strbmgth  ojp 
MateriaI/S  (Eneycl.)^  and  in  the  article  Roof. 
What  we  shall  add  in  this  article  will  find  a  place 
in  our  occasional  remarks  on  different  works.  It  may, 
however,  be  of  use  to  recal  to  the  reader's  memory 
the  following  propositions, 
eneral  1.  When  a  beam  AB  (fiff.  15.)  is  firmly  fixed  at 

beoreniB   the  end  A,  and  a  straining  force  acts  perpendicular- 
i>ncenua^  ly  to  its  length  at  any  point  B,  the  strain  occasioned 
^ir^' c^  ^  <^°y  section  C  between  B  and  A  is  proportional  to 
earns.        CB,  and  may  therefore  be  represented  by  the  pro- 
duct W  X  CB ;  that  is,  by  the  product  of  the  num- 
ber of  tons,  pounds,  ftc.  which  measure  the  straining 
force,  and  the  number  of  feet,  inches,  &c.  contained 
in  CB.    As  the  loads  on  a  beam  are  easily  con- 
ceived, we  shall  substitute  this  for  any  other  straioK 
ing  force. 

2.  If  the  strain  or  load  is  uniformly  distributed 
along  any  part  of  the  beam  lying  beyond  C  (that  is, 
further  from  A),  the  strain  at  C  is  the  same  as  if  the 
load-were  all  collected  at  the  middle  point  of  that 
part ;  for  that  point  is  the  centre  of  gnvity  of  the 
load. 

3.  The  strain  on  any  section  D  of  a  beam  AB 
(fig.  16.)  resting  freely  on  two  props  A  and  B,  is 

w  X        ?!>      .  (See  Roof,  No.  ig.  and  Strrmgth 
AB 

OF  Materials,  No.99.,  &c.  Encychpadia.)  There- 
fore, 

4.  The  strain  on  the  middle  point,  by  a  force  ap- 
plied there,  is  one*fourth  of  the  strain  which  the 
same  force  would  produce,  if  applied  to  one  end  of 
a  beam  of  the  same  length,  having  the  other  end 
fixed. 

5.  The  strain  on  any  section  C  of  a  beam,  rest- 
ing on  two  props  A  and  B,  occasioned  by  a  force 
applied  perpendicularly  to  another  point  D,  is  pro- 
portional to  the  rectangle  of  the  exterior  segments. 


ACxDB 
or  IS  equal  to  to  X  ""^"fll — 


Therefore, 


The  strain  at  C  occasioned  by  the  pressure  on  D, 
is  the  same  with  the  strain  at  D  occasioned  by  the 
same  pressure  oi^  C. 

6.  The  strain  on  any  section  Dy  occawoned  by  a 


load  uniformly  diffused  orer  any.  part  £F,  is  the  Carpeoti^. 
same  as  if  the  two  parts  £D,  DF  of  the  load  were  *^ 
collected  at  their  middle  points  e  andy.    Therefore, 

The  strain  on  any  part  D,  occasioned  by  a  load 
uniformly  distributed  over  the  whole  beam,  is  one 
half  of  the  strain  that  is  produced  when  the  same 
load  is  laid  on  at  D ;  and 

The  strain  on  the  middle  point  C|  occasioned  by 
a  load  uniformly  distributed  over  the  whole  beam,  is 
the  same  which  half  that  load  would  produce  if  laid 
on  at  C. 

7-  A  beam  supported  at  both  ends  on  two 
props  B  and  C  (fig.  14.),  will  carry  twice  as  qiuch 
when  the  ends  beyond  the  props  are  kept  from 
rising,  as  it  will  carry  when  it  rests  loosely  on  the 
props. 

8.  Lastly,  the  transverse  strain  on  any  section^ 
occasioned  by  a  force  applied  obliquely,  is  diminish: 
ed  in  the  proportion  of  the  sine  of  the  angle  whic^ 
the  direction  of  the  force  makes  with  the  beam. 
Thus,  if  it  be  inclined  to  it  in  an  angle  of  thirty  de- 
grees, the  strain  is  one  half  of  the  strain  occasioned 
by  the  same  force  acting  perpendicularly. 

On  the  other  hand,  the  >  relative  STHENOTif 
of  a  beam,  or  its  power  in  any  particular  section  t^ 
resist  any  transverse  strain,  is  proportional  to  the  abr 
solute  cohesion  to  the  section  directly,  to  the  dis^ 
tance  of  its  centre  of  effort  from  the  axis  of  fracture 
directly,  and  to  the  distance  from  the  strained  point 
inversely. 

Thus  in  a  rectangular  section  of  the  beam^  oiP 
which  6  is  the  bread&,  d  the  depth  (that  is,  the  di- 
mension in  the  direction  of  the  straining  force),  mea- 
sured in  inches,  andy*  the  number  of  pounds  which 
one  square  inch  will  just  support  without  being  torn 
asunder,  we  must  havey*  x  h  %  d!^y  proportional  to 
IV  X  CB  (fig.  15.)  Or,/x  6  X  «^»  multiplied  by 
some  number  m,  dependmg  on  the  nature  of  the  tim- 
ber, must  be  equal  to  tv  x  CB.  Or,  in  the  case  of 
the  section  C  of  fig.  16*  that  is  strained,  by  the 
force  fv  applied  at  D,  we  must  have  m  x  ^M*  s^ 


AC  X  DB 

*"  ^  — a5— 


Thus  if  the  beam  is  of  sound  oak, 


M  is  very  nearly  =^^  (see  Strength  of  Mateeials, 
No.  116,  Encyd*)     Therefore  we 


have*^— — *  =  to 
9 


(See  Note  FF.) 


AC  X  CB 
^        Aft 

Hence  we  can  tell  the  precise  force  tv  which  any 
section  C  can  just  resist  when  that  force  is  applied 
in  any  way  whatever.  For  the  above-menti6nea  for- 
mula gives  to  ^z'^y^f  for  the  case  represented  by 

fig.  15.    But  the  case  represented  in  fig.  l6.  having 
the  straining  force  applied  at  D,  gives  the  strain  at 

nt        \       r^  J^xAB 
C(=»o)=/Xg^CxCB- 

Exatnvk.  Let  an  oak  beam,  four  inches  square, 
rest  freely  on  the  props  A  and  B,  seven  feet  apart, 
or  84  inches.    What  weight  will  it  just  support  at 
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Caipentry.  its  middle  point  C,  on  the  supposition  that  ft  square 
^^•^^^^"^^^  inch  rod  will  just  carry  16,000  pounds,  pulling  it 
asunder  i 

The  formula  becomes  ^^^6000x4X16x84 

9  X  42  X  42       * 

YKQPTf   »  —  ^*^*  pounds     This  is  very 

near  what  was  employed  in  Buffon's  experiment, 
which  was  5312. 

Had  the  strainine  force  acted  on  a  point  D,  half 
way  between  C  and  B,  the  force  sufficient  to  break 


86016000 
or  to  =     ^   I 


the  beam  at  C  would  be  = 


16000  X  4  X  16  X  84 


9  X  42  X  21 
10836  lbs. 

Had  the  beam  been  sound  red  fir,  we  must  have 
taken  /=  10,000  nearly,  and  m  nelirly  8;  for  al- 
though fir  be  less  cohesive  tlian  oak  in  the  propor- 
tion of  5  to  8  nearly,  it  is  less  compressible,  and  its 
axis  of  fracture  is  therefore  nearer  to  the  concave 
side. 
Of  Joints.  Having  considered  at  sufficient  length  the  strains 
of  diflerent  kinds  which  arise  from  the  form  of  the 
parts  of  a  frame  of  carpentry,  and  the  direction 
of  the  external  forces  which  act  on  it,  whether 
considered  as  impelling  or  as  supporting  its  difierent 
parts,  we  must  now  proceed  to  consider  the  means 
by  which  this  form  is  to  be  secured,  and  the  connec- 
tions by  which  those  strains  are  excited  and  com- 
municated* 

The  joinings  practised  in  carpentry  are  almost  in- 
finitely various,  and  each  has  advantages  which  make 
it  preferable  in  some  circumstances.  Many  varieties 
are  employed  merely  to  please  the  eye.  We  do  not 
concern  ourselves  with  these :  Nor  shall  we  consider 
those  which  are  only  employed  in  connectinff  small 
works,  and  can  never  appear  on  a  great  scale ;  yet 
even  in  some  of  these,  the  skill  of  the  carpenter  may 
be  discovered  by  his  choice ;  for  in  all  cases,  it  is 
wise  to  make  every,  even  the  smallest,  part  of  his 
work  as  strong  as  the  materials  will  admit.  He  will 
be  particularly  attentive  to  the  changes  which  wiU 
necessarily  happen  by  the  shrinking  of  timber  as  it 
drifis,  and  will  cpnsider  what  dimensions  of  his  fram- 
ing wiU  be  affected  by  this,  and  what  will  not ;  and 
will  then  dispose  the  pieces  which  are  less  essential 
to  the  strength  of  the  whole,  in  such  a  manner  that 
their  tendency  to  shrink  shall  be  in  the  same  direc- 
tion with  the  shrinking  of  the  whole  framing.  If  he 
do  otherwise,  the  seams  will  widen,  and  parttf  will  be 
split  asunder.  He  will  dispose  his  boardings  in  such 
a  manner  as  to  contribute  to  the  stiffiiess  of  the 
whole,  avoiding  at  the  same  time  the  giving  them 

gositions  which  wUl  produce  lateral  strains  on  truss 
eams  which  bear  great  pressures ;  recollecting,  that 
although  a  single  board  has  little  force,  yet  many 
united  have  a  great  deal,  and  may  frequently  per- 
form the  office  of  very  powerful  struts. 

Our  limits  confine  us  to  the  joinings  which  are 
most  essential  for  connecting  the  parts  of  a  single 
pleCe  of  a  frame  when,  it  cannot  be  formed  of.  one 
beam,  either  for  want  of  the  necessary  thickness  or 
length;  and  the  joints  for  connecting  the  difierent 
sides  of  a  trussed  frame. 
Much  ingenuity  and  contrivance  has    been  be- 


stowed on  the  BMKUier.of  bnOdiogupagretkbearnGtaa 
of  many  thicknesses,  and  many  singukr  methods  are  "^V 
practised  as  great  nostrums  by  dirorent  artists:  bot^M 
when  we  coittider  the  manner  in  which  the  Goheuon'^  ^ 
of  the  fibres  performs  its  ofiioe,  we  will  clesriy  see 
tliat  the  simplest  are  equally  effected  with  the  most 
refined,  and  that  they  are  less  apt  to  lead  us  into 
false  notions  of  the  strength  of  the  assemblage. 

Thus,  were  it  required  to  build  up  a  beam  for  g^ 
great  lever  or  a  girder,  so  that  it  may  act  nearly  88>^ 
a  beam  of  the  same  size  of  <me  log — it  may  either  be  ^ 
done  by  plain  jogglmg,  as  in  Plate  L.  fig.  17.  A,  or  by 
scarfing,  as  in  fig.  1 7.  B  or  C.  If  it  is  to  act  as  a  lever,  Ji 
having  the  gudgeon  on  the  lower  side  at  C,  webe*P 
iieve  that  most  artists  will  prefer  tlie  form  B  and  C  i** 
at  least  this  has  been  the  case  with  nine-tenths  of 
those  to  whom  we  have  proposed  the  question.  T(e 
best  informed  only  hesitated ;  but  the  ordinary  artiiu 
were  all  confident  in  its  auperiority ;  and  we  found 
their  views  of  the  matter  very  coincident.  They  cod- 
sidered  the  upper  niece  aa  grasping  the  lower  in  its 
hooks ;  and  several  imaging  that,  by  driving  the 
very  tight  on  the  other,  the  beam  would  be 


one 


stronger  than  an  entire  log ;  but  if  we  attend  cs^^ 
fully  to  the  internal  procedure  in  the  loaded  lever, 
we  shall  find  the  um>er  one  clearly  the  strongest. 
If  they  are  formed  of  equal  1<^,  the  upper  one  is 
thicker  than  the  other  by  the  <tepth  of  the  joggiing 
or  scarfing,  which  we  suppose  to  be  the  same  io 
both ;  consequently,  if  the  cohesion  of  the  fibres  is 
the  intervals  is  able  to  bring  the  uppermost  filaments 
into  full  action,  the  form  A  is  strongs  than  B,io 
the  proportion  of  the  gres^ter  distance  ef  the  u|^ 
filaments  from  the  axis  of  the  fracture :  this  may  be 
greater  than  the  diffierenoe  of  the  thickness,  if  tbe 
wood  is  very  compressible.  If  the  gudgeon  be  iii 
the  middle,  the  effect,  both  of  tlie  joggles  and  tbe 
scarfings,  is  considerably  diminished ;  and  if  it  is  on 
the  upper  side,  the  scarfings  act  in  a  very  different  way. 
In  this  situation,  if  the  loads  on  the  arms  are  also 
applied  to  the  upper  side,  the  joggled  beam  is  stOl 
more  superior  to  the  scarfed  one.  This  wiU  be  best 
understood  by  resolving  it  in  imagination  into  a 
trussed  frame.  But  when  a  gudgeon  is  thus  put  ob 
that  side  of  the  lever  whidi  grows  convex  by  tbe 
strain,  it  is  usual  to  connect  it  with  the  rest  bys 
powerful  strap,  which  embraces  the  beam,  and  causes 
the  opposite  point  to  become  the  resisting  point.  Ibis 
greatly  changes  the  internal  actions  of  the  filaments, 
and,  in  some  measure,  brings  it  into  the  same  state 
as  the  first,  with  the  gudgeon  below.  Were  it  pos- 
sible to  have  the  gudgeon  on  the  upper  side,  and  to 
bring  the  whole  into  action  without  a  strap,  it  would 
be  the  strongest  of  all ;  because,  in  general,  the  re- 
sistance to  compression  is  greater  than  to  extension. 
In  every  situation  the  joggled  beam  has  the  advan- 
tage; and  it  is  the  easiest  executed.  (See  Note 
GG.) 

We  may  frequently  gain  a  considerable  acce^on 
of  strength  by  this  buil£ng  up  of  abeam;  especially 
if  the  part  which  is  stretched  by  the  strain  be  of  oak, 
and  the  other  part  be  fir.  Fir  being  so.  inucb  supe- 
rior to  oak  as  a  pillar  (if  Muschenbroek's  experi* 
ments  may  be  confided  in),  and  oak  so  much  prefer* 
able  as  a  tie,  this  construction  seems  to  unite  bot/t 
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advBHtiges.  But  we  diaO  see  iniidi  belter  methodi 
of  making  powerfiil  levers,  girderty  Ae«  by  trussinff. 
Observe,  tbat  the  efficacy  of  both  methods  de- 
pends entirely  on  the  diffictdty  of  causing  the  piece 
between  the  cross- joints  to  slide  along  the  timber  to 
wtddi  it  adheres.  Therefbre,  if  this  be  moderate, 
it  is  wrong  to  make  the  notches  deep ;  for  as  soon 
as  they  are  so  deep  that  their  ends  have  a  force  suf- 
ficient to  push  the  sUce  along  the  line  of  junction, 
nothing  is  gained  by  making  them  deeper ;.  and  this 
lequires  a  greater  expenditure  of  timber. 

Scarfings    are  frequently   made    oblique,  as   in 
fig.  tS^ ;  but  we  imagine  that  this  is  a  bad  practice. 
It  begins  to  jrield  at  a  point,  where  the  wood  is 
prippied,  and  splintered  off,  or  at  least  bruised  out 
a  little:  as  the  pressure  increases,  this  part,  by 
squeezing  broader,  causes  the  solid  parts  to  rise  a  little 
upwards,  and  gives  them  some  tendency,  not  only 
to  push  their  antagonists  along  the  base,  but  even 
to  tear  them  up  a  little.     For  simiiar  reasons,  we 
disapprove  of  the  favourite  practice  of  many  art- 
ists, to  make  the  angles  of  their  scarfings  acute,  as 
in  fig.  19.    This  often  causes  the  two  pieces  to  tear 
each  other  up.,    llie  abutments  should  always  be 
perpendicular  to  the  directions  of  the  pressures. 
Lest  it  should  be  forgotten  in  its  proper  place,  we 
nw  extend  this  injunction  oUo  to  the  abutments  of 
diflferent  pieces  of  a  frame,  and  recommend  it  to  the 
artist  even  to  attend  to  the  shrinking  of  the  timbers 
bjr  drying.    When  two  timbers  abut  obliquely,  the 
joint  should  be  most  full  at  the  obtuse  angle  of  the 
end ;  because,  by  dryins,  that  angle  grows  more  ob- 
tuse, and  the  beam  would  then  be  in  danger  of  splin- 
tering off  at  the  acute  angle, 
mwt        It  IS  evident,  that  the  nicest  work  b  indispensably 
wedge  necessary  in  building  up  a  beam.    The  parts  must 
"*"'*     abut  on  each  other  completely,  and  the  smallest  play 
or  void  takes  away  the  whole  efficacy.    It  is  usual 
io  give  the  butting  joints  a  small  taper  to  one  side 
of  the  beam,  so  that  they  may  require  moderate  blows 
of  a  maul  to  force  them  in,  and  the  joints  may  be  per« 
fectly  close  when  the  external  surfaces  are  even  on 
each  side  of  the  beam.     But  we  must  not  exceed  in 
the  least  degree ;  for  a  very  taper  wedge  has  great 
force ;  and  if  we  have  driven  the  pieces  together  by 
very  heavy  blows,  we  leave  the  whole  in  a  state  of 
violent  strain,  and  the  abutments  are  perhaps  ready 
to  splinter  off  by  a  small  addition  of  pressure.    This 
is  lixe  too  severe  a  proof  for  artillery  :  which,  though 
not  sufficient  to  burst  the  pieces,  has  weakened  them 
to  such  a  degree,  that  the  strain  of  ordinary  service 
is  sufficient  to  complete  the  fracture.     The  toorkman 
is  tempted  to  exceed  in  this,  because  it  smooths  off 
and  conceals  all  uneven  seams;   but  he  must  be 
watched.     It  is  not  unusual  to  leave  some  abut- 
ments open  enough  to  admit  a  thin  wedge  reaching 
through  the  beam;     Nor  is  this  a  bad  practice,  if  the 
wedge  is  of  materials  which  is  not  compressed  by 
the  driving  or  the  strain  of  service.    Iron  would  be 
preferable  for  this  purpose,  and  for  the  joggles,  were 
it  not  tliat  by  its  too  great  hardness  it  cripples  the 
'fibres  of  timber  to  some  distance.    In  consequence 
of  tills,  it  often  happens  that,  in  beams  which  are 
subjected  to  desultory  and  sudden  strains  (as  in  the 


levers  of  reciprocatmg  enffittes),  the  joules  or  wedgea  Csrpeotry. 
Widen  the  holes,  and  worx  themselvesloose :  There-  "^-^  V^*^ 
fore  skilful  engineers  never  admit  them ;  and  indeed 
as  few  bolts  as  possible,  for  the  same  reason :  but 
wheui  resisting  a  steady  or  dead  pull,  they  are  not  so 
improper,  and  are  frequently  used. 

Beams  are  built,  up,  not  only  to.  increase  their 
dimensions  in  the  direction  of  the  strain  (which  we 
have  hitherto  called  their  depth),  but  also  to  increase 
their  breadth,  or  the  dimensions  perpendicular  to  the 
strain.  We  sometimes  double  tlie  breadth  of  a  gir- 
der which  is  thought  too  weak  for  its  load,  and  where 
wc  must  not  increase  the  thickness  of  the  flooring. 

The  mast  of  a  great  ship  of  war  must  be  made  Bnildii^  of 
bigger  athwartshipi  as  well  as  fore  and  aft.  This  is  Masts, 
one  of  the  nicest  problems  of.  the  art ;  and  profes- 
sional men  are  bj  no  means  agreed  in  their  jopinions 
about  it.  We  do  not  presume  to  decide ;  and  shall 
content  ourselves  with  exhibiting  the  different  me- 
thods. < 

The  most  obvious  and  natural  method  is  that 
shown  in  fi|^.  20.    It  is  plain  that  (independent  of 
the  connection  of  cross  bolts,  which  are  used  in  them 
all  when  the  beams  are  square)  the  piece  C  cannot 
bend  in  the  direction  of  the  plane  of  the  figure  without 
bending  the  piece  D  along  with  it.     This  method  is  Method 
much  used  in  the  French  navy :  but  it  is  undoubtedly  nied  in  ibe 
imperfect.    Hardly  any  two  great  trees  are  of  equal  P^^nch 
quality,  and  swell  or  shrink  alike.    If  C  shrinks  more  ^*^^' 
than  D,  the  feather  of  C  becomes  loose  in  the  groove 
wrought  in  D  to  receive  it ;  and  when  the  beam  bends, 
the  parts  can  slide  on  each  other  like  the  plates  of  a 
coach  sprmff ;  and  if  the  bending  is  in  the  direction  efi 
there  is  nothing  to  hinder  this  sliding  but  th^  bolts,   ' 
which  soon  work  themselves  loose  in  the  bolt-holes.  , 

Fig.   21.    exhibits   another  method.     The  two  Another 
halv^  of  the  beam  are  tabled  into  each  other  in  the  Method, 
same  manner  as  in  Bg.  17.    It  is  plain  that  this  wiU 
not  be  affected  by  the  unequal  swelling  or  shrinking, 
because  this  is  insensible  in  the  direction  of  the  .fi- 
bres; but  when  bent  in  the  directions  b,  the  beam' 
is  weaker  than  fig.  20.  bent  in  the  direction  ejl    Each 
half  of  fig  20.  has,  in  every  part  of  its  length,  a  thick- 
ness greater  than  half  the  thickness  of  the  beam.    It 
is  the  contra^  in  the  alternate  portions  of  the  halves 
of  fig.  21.     When  one  of  them  is  bent  in  the  direc« 
Uon  AB,  it  is  plain  that  it  drags  the  other  with  it 
by  means  of  the  cross  hutments  of  its  tables,  and 
there  can  be  no  longitudinal  sliding.    But  unless  the 
work  is  accurately  executed,  and  each  hollow  com- 
pletely filled  up  b^  the  table  of  the  other  piece,  there 
will  be  a  lateral  slide  along  the  cross  joints  sufficient 
to  compensate  for  the  curvature ;  and  this  wOl  hin- 
der the  one  from  compressing  or  stretching  the  other' 
in  conformity  to  this  curvature. 

The  imperfection  of  this  method  is  so  obvious.  Its  imper- 
that  it  has  seldom  been  practised :  but  it  has  been  f^^tion. 
combined  with  the  other,  as  is  represented  in  fig.  22. 
where  the  beams  are  divided  along  the  middle,  and  the 
tables  in  each  half  are  alternate,  and  alternate  also  with 
the  tables  of  the  otherhalf.  Thus  1,3, 4,  are  prominent, 
and  5i,  2>  ,6,  are  depressed.  This  construction  evident- 
ly puts  a  stop  to  both  slides,  and  obliges  every  part 
of  both  pieces  to  move  together,    a  b  and  c  d  9how 
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Carpentry,  sections  of  tibt  built-up  bettft  correspondiog  to  AB 
and  CD. 

No  more  is  intended  in  this  practice  by  any  m-^ 
telligent  artist,  than  the  causing  the  twd  pieces  to 
act  together  in  all  their  parts,  although  the  strains 
may  be  unequally  distributed  on  them,  llius,  in  a 
built-up  girder,  the  binding  joists  are  frequently 
mortised  into  very  different  parts  of  the  two  sides. 
But  many  seem  to  aim  at  making  the  beam  stronger 
than  if  it  were  of  one  piece ;  and  this  inconsiderate 
project  has  giv^n  rise  to  many  whimsical  modes  of 
tabling  and  scarfing,  which  we  need  not  regard. 

The  practice  in  the  British  dock-yards  is  some- 
what different  from  any  of  these  methods.  The 
pieces  are  tabled  as  in  fig.  22.  but  the  tables  are  not 
thin  paralldopipeds^  but  thin  prisms.  The  two  out- 
ward joints  or  visible  seams  are  straight  lines,  and 
the  table  No.  1.  rises  gradually  to  its  greatest  thick- 
ness in  the  axib.  In  like  manner,  the  hollow  5  for 
receiving  the  opposite  table,  sinks  gradually  from  the 
edge  to  its  greatest  depth  in  tlie  axis.  Fig.  23.  No.  1. 
represents  a  section  of  a  round  piece  of  timber  built 
up  in  this  way,  where  the  full  line  EFGH  is  the 
section  corresponding  to  AB  of  fig.  22.,  and  the 
dotted  line  EGFH  is  the  section  corresponding  to 

CD. 

Tiiis  construction,  by  making  the  external  seam 
straight,  leaves  no  lodgment  for  water,  and  looks 
much  fairer. to  the  eye  ;  but  it  appears  to  us  that  it 
does  not  give  such  firm  hold  when  the  mast  is  bent 
in  the  direction  £H.  The  exterior  parts  are  most 
stretched  and  most  compressed  by  this  bending; 
but  there  is  hardly  any  abutment  in  the  exterior 
parts  of  these  tables.  In  the  very  axis,  where  the 
abutment  is  the  firmest,  there  is  little  or  no  differ- 
ence of  extension  and  compression. 

But  this  construction  has  an  advantage,  which 
we  imagine  much  more  than  ccanpensates  for  these 
imperfections,  at  least  in  the  particular  case  of  a 
round  mast :  it  will  draw  together  by  hooping  in- 
comparably better  than  any  of  the  others.  If  the 
cavity  be  made  somewhat  too  shallow  for  the  pro- 
minence of  die  tables,  and  if  this  be  done  uniformly 
along  tlie  whole  length,  it  will  make  a  somewhat 
open  seam :  and  this  opening  can  be  regulated  with 
the  utmost  exactness  /rem  end  to  end  by  the  plane. 
The  heart  of  those  vast  trunks  is  very  sensibly  softer 
than  the  exterior  circles:  Therefore,  when  the 
whole  is  hoop^,  and  the.  hoops  hard  driven,  and  at 
considerable  intervals  between  each  spells — ^we  are 
confident  that  all  may  be. compressed  till  the  seam 
disappears;  and  then  the  whole  makes  one  piecei 
much  stronger  than  if  it  were  an  original  log. of  that 
size,  because  the  middle  has  become,  by  compres- 
sion, as  solid  as  the  crust,  which  was  naturaUy  firm- 
er, and  resisted  farther  compression.  We  verified 
this  beyond  a  doubt,  by  hooping  a  built  stick  of  a 
timber  which  has  this.inequality  of  firmness  in  a  re* 
markable  degree,  and  it  was  nearly  twice  as  strong 
as  another  of  the  same  size. 

Our  mastmakers  are  not  without  their  fancies 
and  whims ;  and  the  manner  in  which  our  masts  and 
yards  are  generally  built  up,  is  not  near  so  simple  as 
ng.  23. :  but  it  consists  of  the  same  essential  parts» 
acting  in  the  very  same  manner,  and  derives  all 


its  eSesKy  from  the  prmctjili^  which  aie  here  em*  Cmci 
ployed-  s^y. 

This  construction  is  narticularly  suited  to  die  si«  Attftdt 
tuaiion  and  office  of  a  Aip's  mast.  It  has  no  bolts  ;vitk|io 
or,  at  least,  none  of  an^  magnitude,  or  thatmske*'^*'" 
very  important  ports  of  its  construction.  The  most^ 
violent  strains  perhaps  that  it  is  exposed  to,  is  that 
of  twisting,  when  the  lower  yards  are  dose  bnced 
up  by  the  force  of  maayjnen  acting  by  a  long  lever. 
This  form  resists  a  twist  with  peculiar  energy :  it  is 
therefore  an  excellent  method  for  building  up  a 
great  shaft  for  a  mill.  The  way  in  which  they 
ai^  usually  built  up  is  by  reducing  a  central  log  to 
a  polygonal  prism,  and  then  filling  it  ijqp  to  the  la- 
tended  size  by  planting  pieces  of  dmber  along  its 
sides,  either  spiking  ttiem  down,  or  cockiag  them 
into  it  by  a  feather,  or  joggling  them  by  slipi  of 
hard  wood  sunk  into  the  central  Iqg  and  into  the 
slips.  N.B.  Joggles  of  elm  are  somethnes  used  in 
the  middle  of  the  large  tables  of  masts ;  and  irhen 
sunk  into  the  firm  wood  near  the  siurface,  they  must 
contribute  much  to  the  strength.  But  it  is  very 
necessary  to  employ  wood  not  much  harder  than 
the  pine ;  otlierwise  it  will  soon  enlarge  its  bed, 
and  became  loose ;  for  the  timber  of  these  large 
trunks  is  very  soft. 

The  most  general  reason  for  piercing  a  beam  a 
to  increase  its  length.  This  is  firequently  necessaiy, 
in  order  to  procure  tie-beams  for  very  wide  rook 
Two  pieces  must  be  scarfed  together.— Numberlea 
are  the  modes  of  doing  this  ;  and  afanast  every  mas- 
ter carpenter  has  his  favourite  nostrum.  Seme  of 
them  are  very  ingenious :  But  here,  as  in  other 
cases,  the  most  simple  are  commonly  the  9ltxoD^y^ 
We  do  not  imagine  that  any,  the  most  ingenious,  iiMUi 
equally  strong  with  a  tie  consisting  of  two  pieces  of«"% 
the  same  scantling  laid  over  each  other  for  a  certain 
length,  and  firmly  bdted  together.  We  acknowle^ 
.that  this  will  appear  an  artless  and  clumsy  tie- 
beam  ;  but  wc  only  say  that  it  will  be  stronger  than 
any  that  is  more  artificially  made  up  of  the  same 
'  thickness  of  timber.  This,  we  imagine,  will  appear 
sufficiently  certain. 

The  simplest  and  most  obvious  scarfing  (after 
the  one. now  mentioned)  is  that  represented  in  fig. 
24.>No.  1 .  and  2.  If  considered  merely  as  two  pieces 
of  wood  joined,  it  is  plain  that,  as  a  tie,  it  bai  but 
half  the  stren^  of  an  entire  piece,  siqiposing  that 
the  bolts  (which  are  the  only  connections)  are  &st 
in  their  holes.  No.  2.  requires  a  bolt  in  the  middle 
of  the  scarf  to  give  it  that  strength ;  and,  in  eveiy 
other  part,  is  weaker  on  one  side  or  the  other.  (See 
Note  HH.) 

But  the  bolts  are  very  apt  to  bend  by  the  no« 
lent  strain,  .and  require  to  be  strengthened  by  uoitiDg 
their  ends  by  iron  plates ;  in  which  esse  it  is  no 
longer  a  wooden  tie.  The  form  of  No.  1.  is  b^^ 
adapted  to  the  office  of  a  pillar  than  No.  2. ;  especi* 
ally  if  its  ends  be  formed  in  the  manner  shown  in 
the  elevation  No.  S.  By  the  sally  given  to  the  ends, 
the  scarf  resists  an  effi>rt  to  bend  it  in  that  direction. 
Besides,  the  form  of  No.  2.  is  unsuitable  for  a  posi; 
because  the  pieces,  by  sliding  on  each  other  by  the 
pressure,  are  apt  to  splinter  oS  the  tongue  wmch 
confines  their  exUremity. 
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[^aipentrj.      pig.  S5.  and^  36.  exhibit  the  most  approved  form 

^^"^^  of  a-  scarfy  whether  for  a  tie  or  for  a  post.  The  key 
represented  in  the  middle  is  not  essentially  neces- 
sary;  the  two  pieces  might  simply  meet  8<|aare 
there.  This  form,  without  a  key,  needs  no  bolts  (al- 
though they  strengthen  it  greatly) ;  but,  if  worked 
very  true  and  close,  and  with  square  abutments,  will 
hold  together,  and  will  resist  bending  in  liny  direc« 
lion,  but  the  key  is  an  ingenious  and  a  very  great 
improvement,  and  will  force  the  parts  together  with 
perfect  tightness.  The  same  precaution  must  be 
iibserved  that  we  mentioned  on  another  occasion, 
not  to  produce  a  constant  internal  strain  on  the 
parts  by  overdriving  the  key.  The  form  of  fig.  2'5. 
ie  by  nir  the  best ;  because  the  triangle  of  26  is 
much  easier  splintered  off  by  the  strain,  or  by  the 
key,  than  the  square  wood  of  25.  It  is  far  prefer* 
able  for  a  post,  for  the  reason  given  when  speaking 
of  fig.  24.,  No.  1.  and  No.  2.    Both  may  be  formed 

^  with  a  sally  at  the  ends  equal  to  the  breadth  of  the 

key.  In  this  shape  fig.  25.  is  vastly  well  suited  for 
joining  the  parts  of  the  long  comer  posts  of  spires 
and  other  wooden  towers.  Fig.  25.,  No.  2.,  differs 
from  No.  1.  only  by  having  three  keys.   The  princi- 

'  pal  and  the  longitudinal  strength  are  the  same.  The 

lonfi;  scarf  of  No.  2.,  tightened  by  the  three  keys, 
enables  it  to  resist  a  bending  much  better. 

None  of  these  scarfed  tie-beams  can  have  more 
than  one-third  of  the  strength  of  an  entire  piece, 

^  unless  with  the  assistance  of  iron  plates ;  for  if  the 

"*  key  be  made  thinner  than  one-third,  it  has  less  than 

^  one-third  of  the  fibres  to  pull  by. 

We  are  confident,  therefore,  that  when  the  heads 

c  of  the  bolts  are  connected  by  plates,  the  simple  form 

r  of  fig.  24.  No.  1.  is  stronger  than  those  more  inge- 

nious scarfings.  It  may  be  strengthened  against  la- 
teral bending  by  a  little  tongue,  or  by  a  sally ;  but 
cannot  have  both. 

The  strongest  of  all  methods  of  piecing  a  tie-beam 
would  be  to  set  the  parts  end  to  end,  and  grasp  them 
between  other  pieces  on  each  side,  as  in  fiff.  27*  Plate 

shing  m  LI.  This  is  what  the  ship-carpenter  caUs  jUhing  a 
beam;  and  is  a  frequent  practice  for  occasional  repairs. 
Mr  Perronet  used  it  for  the  tie-beams  or  stretchers, 
by  which  he  connected  the  opposite  feet  of  a  centre, 
which  was  yielding  to  its  load,  and  had  pushed  aside 
one'  of  the  piers  above  four  inches.  Six  of  these  not 
only  withstood  a  strain  of  1800  tons,  but,  by  wedg- 
ing behind  them,  he  brought  the  feet  of  the  truss 
2^  inches  nearer.  The  stretchers  were  14  inches  by 
11  of  sound  Oak,  and  could  have  withstood  three 
times  that  strain.  Mr  Perronet,  fearing  that  the 
great  length  of  the  bolts  employed  to  connect  the 
beams  of  these  stretchers  would  expose  them  to  the 
risk  of  bending,  scarfed  the  two  side  pieces  into  the 
middle  piece.  The  scarfing  was  of  the  triangular 
kind  (Trait  de  Jupiter)^  and  only  an  inch  deep, 
eadi  f&ce  being  two  feet  long,  and  the  bolt  passed 
through  close  to  the  angle. 

In  piecing  the  pump  rods,  and  other  wooden 
stretchers  of  ffreat  engines,  no  dependence  is  had  on 
scarfing;  and  the  engineer  connects  every  thing  by 
iron  straps.  We  doubt  the  propriety  of  this,  at 
least  in  'c^es  where  the  bulk  of  the  wooden  con- 
Dexion  ia  not  inconvenient.      These  observations- 


must  suffice  fot  the  methods  employed  for  connect-  Carpcutry. 
ing  the  parts  of  a  beam ;  and  we  now  proceed  to  con-  "*'^*V*^^ 
sider  what  are  more  usually  caUed  the  joints  of  a 
piece  of  carpentry. 

Wliere  the  beams  stand  square  with  each  other,  and  SqDare 
the  strains  are  also  square  with  the  beams,  and  in  Joints, 
the  plane  of  the  frame,  the  common  mortise  and 
tenon  is  the  most  perfect  junction.  A  pin  is  gene- 
rally put  through  both,  in  order  to  keep  the  piece» 
united,  in  opposition  to  any  force  which  tends  to 
part  tliem.  Ev^ry  carpenter  knows  how  to  bore  the 
nole  for  this  pin,  so  that  it  shall  draw  the  tenon  tight 
into  the  mortise,  and  cause  the  shoulder  to  butt  close, 
and  make  neat  work :  and  he  knows  the  risk  of  tear- 
ing out  the  bit  of  the  tenon  beyond  the  pin,  if  he 
draw  it  too  much.  We  may  just  observe,  that  square 
holes  and  pins  are  much  preferable  to  round  ones  for 
this  purpose,  bringing  more  of  the  wood  into  action, 
with  less  tendency  to  split  it.  The  ship-carpenters 
have  an  ingem'ous  method  of  making  long  wooden 
bolts,  whidh  do  not  pass  completely  through,  take  a 
veiy  fast  hold,  though  not  nicely  fitted  to  their  holes, 
which  they  must  not  be>  lest  they  should  be  crippled 
in  driving.  They  call  it  Jbxtail  toedging.  They  Foxtail 
stick  into  the  point  of  the  bolt  a  very  thin  wedge  of  ^^^'^' 
hard  wood,  so  as  to  project  a  proper  distance ;  when 
this  reaches  the  bottom  of  the  hole  by  driving  the 
bolt,  it  splits  the  end  c^  it,  and  squeezes  it  hard  to  the 
side.  This  may  be  practised  with  advantage  in  car- 
pentry. If  the  ends  of  the  mortise  are  widened  in- 
wards, and  a  thin  wedge  be  put  into  the  end  of  the 
tenon,  it  will  have  the  same  efiect,  and  make  the 
joint  equal  to  a  dovetail.  But  this  risks  the  q;>litting 
the  piece  beyond  the  shoulder  of  the  tenon,  which 
would  be  unsightly.  This  may  be  avoided  as  follows : 
Let  the  tenon  T,  fig.  28.  have  two  vet^f  thin  wedges 
a  and  c  struck  in  near  its  angles,  projecting  equaUy : 
at  a  very  small  distance  within  these,  put  in  two 
shorter  ones  &,  d^  and  more  within  these  if  neces- 
sary. In  driving  this  tenon,  the.  wedges  a  and  c  will 
take  first,  and  split  off  a  thin  slice,  which  will  easily 
bend  without  breaking.  The  wedees  b,  d,  will  act 
next,  and  have  a  similar  eflfect,  and  u^e  others  in  suc- 
cession. The  thickness  of  all  the  wedges  taken  to- 
gether must  be  equal  to  the  enlargement  of  the  mor- 
tise toward  the  bottom. 

When  the  strain  is  transverse  to  the  plane  of  the 
two  beams,  the  principles  laid  down  in  No.  85,  S6t  of 
the  article  Strength  of  Materials,  will  direct 
the  artist  in  placing  his  mortise.  Thus  the  mortise 
in  a  girder  for  receiving  the  tenon  of  a  binding  jois^ 
of  a  floor  should  be  as  near  the  upper  side  as  possible^ 
because  the  girder  becomes  concave  on  that  side  by 
the  strain.  But  as  this  exposes  the  tenon  of  the 
bmding-joist  to  the  risk  of  being  torn  off,  we  are  ob* 
liged  to  mortise  farther  down.  The  form  (fig,  29;) 
ffenerally  given  to  thb  joint  is  extremely  jucucious* 
The  dopite  part  a  b  gives  a  very  firm  support  to  the 
additional  bearing  e  dy  without  much  weening  of 
the  girder.  This,  form  should  be  copied  in  every 
case  wheire  the  strain  has  a  simiUr  direction. 

The  joint  xh^  most  of  aV  demands  the  careful  Oblt^o    ' 
attention  of  the.  artbt  is.  that  which  connects  the  Mortise  aud 
endU  of  beams,  one  of  which  pushes  the  other  very  Ttnon. 
obliquely^  pitting  it  i&to  a  istate  of  e;Ltension.    The 
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Carpentry,  most  familiar  instance  of  tbis  h  the  foot  of  a  rafter 
preuing  on  the  tie-beam,  and  thereby  dramng  it 
away  from  the  oUier  wall.  When  the  direction  is 
very  oblique  (in  which  case  the  extending  strain  is 
the  greatest),  it  is  difficult  to  give  the  foot  of  the 
rafter  such  a  hold  of  the  tie-beam  as  to  bring  many 
of  its  fibres  into  the  proper  action.  There  would  be 
little  difficulty  if  we  could  allow  the  end  of  the  tie- 
beam  to  project  to  a  small  distance  beyond  the  foot 
of  the  rafter :  but,  indeed,  the  dimensions  whidi  are 
given  to  tie-beams,  for  other  reasons,  are  always 
sufficient  to  give  enough  of  abutment  when  judici*> 


Most  ap- 
proved 
Foma. 


ously  employed.    Unfortunately  this  joint  is  much    tieo. 


heel  of  the  rafter,  there  is  no  risk  of  stninkig  the  tie  Cm 
across  or  breaking  it,  because  the  thrust  is  made  toV^V 
direct  to  that  point  where  the  beam  -is  si^ported. 
The  action  is  the  same  as  against  the  joggle  oq  the 
head  or  foot  of  a  king-post.  We  have  no  doubt  but 
that  this  is  a  very  effectual  joinL  It  is  not,  however 
much  practised.  It  is  said  that  the  si<^mg  seam  at 
the  shoulder  lodges  water ;  but  the  great  reawa 
seems  to  be  a  secret  notion  that  it  weakens  the  tie- 
beam.  If  we  consider  the  directioii  in  which  itacts 
as  a  tie,  we  must  acknowledge  that  this  form  takes 
the  best  method  for  bringing  die  whole  of  it  into  ac- 


exposed  to  failure  by  the  eflfects  of  the  weather.  It 
is  much  exposed,  and  frequently  perishes  by  rot,  or 
becomes  so  soft  and  friable  that  a  very  small  force  is 
sufficient,  either  for  pulling  the  filaments  out  of  the 
tie-beam,  or  for  crushing  them  together.  We  are 
therefore  obliged  to  secure  it  with  particular  atteu- 


Fig.  32.  exhibits  a  form  that  is  more  general, 
but  certainly  worse.  What  part  of  the  thrust  that  jg 
not  borne  by  the  tenon  acts  obliquely  on  the  jobtof 
the  shoulder,  and  gives  the  whole  a  tendency  to  rise 
up  and  slide  outward. 

The  shoulder  joint  is  sometimes  formed  like  the 


tion,  and  to  avail  ourselves  i>f  every  droomstance  of    dotted  line  abcdefg  of  fig.  32.    This  is  much  more 


agreeable  to  the  true  principle,  and  would  be  a  verj 
perfect  method,  were  it  not  that  the  intervals  hd  and 
c^  ace  so  short  that  the  little  wooden  triangles  kd^ 
def,  will  be  easily  pushed  off  their  bases  hd^  if. 
Fig.  33.  No.  1.  seems  to  have  the  most  geneol 


construction. 

One  is  naturally  disposed  to  give  the  rafter  a 
deep  hold  by  a  long  tenon ;  but  it  has  been  freciuent- 
ly  observed  in  old  roofs  that  such  tenons  breax  off. 
Frequently  they  are  observed  to  tear  up  the  wood  that 

is  above  them,  and  push  their  way  through  the  end  of    approbation.     It  is  the  joint  recommended  by  Price, 
the  tie-beam.    This  in  all  probability  arises  firom  the    &i^o  copied  into  all  books  of  carpentry  as  the  \;m 
first  sagging  oftlie  roof,  by  the  compression  of  the  raf-   joint  for  a  rafter  foot.     The  visible  dioulder-jojat 
tersandoftheheadoftheking'post.  Theheadofthe    »_  A "''"   "'"^   ^^ 
rafler  descends,  the  angle  wiUi  the  tie-beam  is  dimi- 
nished by  the  rafter  revolving  roundtits  step  lo  the  tie- 
beam.  By  this  motion  the  heel  or  jnner  angle  of  the 
niter  becomes  a  f\ilcrum  to  a  very  long  and  powerful 
lever  much  loaded.    The  tenon  is^the  other  aim,  very 
-^ort,  and  being  still  fresh,  it  \a  therefore  very 
powerful.    It  therefore  forces  up  the  wood  that  is 
above  it,  'tearing  it  out  from  between  the  cheeks  of 
the  mortise,  and  then  pushes  it  along.    Carpenters 
have  therefore  given  up  long  tenons,  and  give  to  the 
toe  of  the  tenon  11  shape  whkh  abuts  firmly,  in  the 
direction  of  the  fhmst,  on  the  solid  bottom  of  the 
mortise,' which  is  well  supported  on  the  under  side 
by  the  wail  plate.    This  form  has  the  fiuther  advan- 


flush  with  the  upper  surface  of  the  tie-beazo. 
The  angle  of  the  tenon  at  the  tie  nearly  bisects  the 
obtuse  angle  formed  by  the  rafter  and  the  beam,  and 
is  therefore  somewhat  oblique  to  the  thrust  The 
inner  shoulder  ac  is  nearly  perpendicular  to  hd.  The 
lower  angle  of  the  tenon  is  cut  off  horizontally  as  at 
td.  Fig.  34.  is  a  section  of  the  beam  and  rafter 
foot,  showing  the  different  shoulders. 

We  do  not  perceive  the  peculiar  merit  of  this 
joint.  The  effect  of  the  three  oblique  abutments, 
a£,  ac,  ed^  is  andoi:ri>tedly  to  make  the  whde  bear  on 
the  outer  end  of  the  mortoise,  and  there  is  no  other 
part  of  the  tie-beam  that  makes  immediate  rea^ 
ance.  Its  only  advantage  over  a  tenon  extending  ia 
the  direction  of  the  thrust  is,  that  it  will  not  tear  ap 


tage  Of  having  no  -tendency  to  tear  up  the  end  of    the  wood  above  it.    Had  the  inner  shoulder  had  the 


the  mortise.  This  form  is  represented  in  fig.  30* 
The  tenon  has  a  small  portion  ah  cut  perpendicular 
to  the  surface  of  the  tie-beam,  and  tne  rest  he  is 
perpendicular  to  the  raf^r.    (See  Note  CC«) 

But  if  the  tenon  is  not  sufficiently  strong  (and 
it  is  not  so  strons  as  the  rafier,  which  is  thought  not 
to  be  stronger  than  is  necessary),  it  will  be  crushed, 
and  then  Uie  rafter  will  shade  out  along  the  surfiice 
of  the  beam.  It  is  therefore  necessary  to  call  in  the 
assistance  of  the  whole  rafter.  It  is  in  this  distribu* 
tion  of  the  strain  among  the  various  abutting  parts 
that  the  varieties  of  joints  and  their  merits  chiefly 
consist.  It  would  be  endless  to  describe  every  nos- 
trum, and  we  shdl  oAly  mention  a  few  that  are  most 
generally  ap]^ed  of. 

Hie  aim  in  fig,  31.  is  to  make  the  abutments  ex- 
actly perpendicular  to  the  thrutta.  (See  Note  CC.) 
It  does  this  very  precisely ;  and  the  share  which  the 
tenon  and  the  shoulder  liave  of  the  whole  may  be 
what  we  please,  by  the  portion  of  ^e  beam  that  we 
notch  down.  Jf  the  wall  plate  Ue  duly  before  the 


form  «ct,  'having  its  face  ic  perpendicular,  it  voald 
certainly  have  acted  more  powerfully  in  8tretcfaiD| 
many  filaments  of  the  tie-beam,  and  would  have  haa 
much.less  tendency  to  force  out  the  end  of  the  mor- 
ose. The  iittle  bit  ci  would  have  prevented  die 
sliding  upwards  along  ec.  At  any  rate,  the  joint  A 
being  flush  with  the  beam,  prevents  any  senaible 
abutment  on  the  shoulder  ac. 

Y\%.3%.  No.  S.  is  a  simpler,  and  in  our  opinion 
a  preferable,  joint.  We  observe  it  practised  by  the 
most  .eminent  carpenters  for  all  oblique  thrusts;  but 
it  surely  ^naploys  less  of  the  cohesion  of  the  tie- 
beam  than  might  be  used  without  weakeolog  it,  at 
least  ^hen  it  is  supported  on  the  other  side  by  the 
wall  plate. 

Fig.  3Z.  No.  3.  is  also  much  practised  by  the 
first  carpenters. 

Fig.  Zb.  ^o.  1.  is  proposed  by  Mr  MicLoboa 
as  preferable  to  fig.  S3.  No.  3.,  because  the  abut- 
ment of  the  inner  part  is  better  supported.  Urn 
18  certainly  the  case;  but  it  auppoies  the  iriiate 


CARPENTRY. 


641 


cum- 
nee  to 


rpentry.  rafter  to  go  to  the  bottom  of  the  Bocket,  and  the 
beam  to  oe  thicker  than  the  rafter.  Some  may 
think  that  this  will  weaken  the  beam  too  much, 
when  it  is  no  broader  than  the  rafter  is  thick ;  in 
which  case  they  think  that  it  requires  a  deeper  socket 
fths^n  Nicholson  has  given  it.  Perhaps  the  advantages 
of  Nicholson's  construction  may  be  had  by  a  joint 
tike  fig.  35.  No.  2. 
Whatever  is  the  form  of  these  butting  joints, 

^.  -great  care  should  be  taken  that  all  parts  bear  alike, 
"and  the  artist  will  attend  to  the  magnitude  of  the 
diflferent  surfaces.  In  the  general  compression,  the 
greater  surfaces  will  be  less  compressed,  and  the 
smaller  will  therefore  change  most.  When  all  has 
settled,  every  part  should  be  mio/fy  close.  Because 
ftreat  logs  are  moved  with  dimeulty,  it  is  very  trou- 
blesome to  try  the  joint  frequently  to  see  how  the 
parts  fit ;  therefore  we  must  expect  less  accuracy  in 
the  interior  parts.  This  should  make  us  prefer  those 
joints  whose  efficacy  depends  chiefly  on  the  visible 
joint. 

•  It  appears  from  all  that  ^e  have  said  on  this 
subject,  that  a  very  small  part  of  the  cohesion  of  the 
tie-beam  is  imfficient  for  withstanding  the  horizontal 
thrust  of  a  roof,  even  though  very  low  pitched.  If 
therefore  no  other  use  is  made  of  the  tie-beam,  one 
much  slenderer  may  be  used,  and  blocks  may  be 
firmly  fixed  to  the  ends,  on  which  the  rafters  might 
abut,  as  they  do  on  the  joggles  on  the  head  and  foot 
6f  a  king-post.  Although  a  tie-beam'  has  common- 
ly fioors  or  ceilings  to  carnr»  and  sometimes  the 
workshops  and  store-rooms  of  a  theatre,  and  there- 
fore requires  a  great  scantling,  yet  there  frequent- 
ly occur  in  machines  and  engines  veiy  oblique 
•  stretchers,  which  have  no  other  office,  and  are  ge- 
nerally made  of  dimensions  quite  inadequate  to  their 
situation,  often  containing  ten  times  the  necessary 
quantity  of  timber.  It  is'  therefore  of  importance  to 
ascertain  the  most  perfect  manner  of  executing  such 
a  joint.  We  have  directed  the  attention  to  the  prin- 
ciples that  are  really  concerned  in  tfie  effect.  In 
all  hazardous  cases,  die  carpenter  calls  in  the  assist- 
ance of  iron  straps ;  and  they  are  frequently  neces- 
sary, even  in  roofs,  notwithstanding  this  superabun- 

I  dant  strengtli  of  the  tie*  beam.    But  this  is  generally 

owing  to  bad  construction  of  the  wooden  joint,  or 
to  the  failure  of  it  by  time.  Straps  will  be  consider- 
ed in  their  place. 

There  needs  but  little  to  be  said  of  the  joints  at 
a  joggle  worked  out  of  solid  timber ;  they  are  not 
near  so  difficult  as  the  last     When  the  size  of  a  log 
will  allow  tlie  joggle  to  receive  the  whole  breadth  of 
the  abutting  brace,  it  ought  certainly  to  be  made 
with  ^square  shoulder ;  or,  which  is  still  better,  an 
arch  of  a  circle,  having  the  other  end  of  the  brace 
for  its  centre.    (See  Note  E£.)     Indeed  this  in  ge- 
neral will   not  sensibly  differ  from  a  straight  line 
perpendicular  to  the  brace.     By  this  circular  form, 
the  settling  of  the  roof  makes  no  change  in  the  abut- 
ment ;  but  when  there  is  not  sufficient  stuff  for  this, 
we  must  avoid  bevel  joints  at  the  slioulders,  because 
these  always  tend  to  make  the  brace  slide  off.    The 
brice  in  fig.  s6.  -No.  I.  must  not  be  joined  as  at  b, 
but  a*'  at  a,  or  some  equivalent  manner.    Observe 
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the  joints  at  the  head  of  the  main  posts  of  Drury  Carpentry. 
Lane  Theatre,  Kg.  41-  Plate  LIII.  ^^"V^^ 

When  the  very  oblique  action  of  one  side  of  a  Bniting 
frame  of  carpentry  does  not  extend  but  compress  •'^'^^ 
the  piece  on  which  it  abuts  (as  in  fig.  11. )j^  there  is 
no  difficulty  in  the  jomt.  Indeed  a  joining  is  un- 
necessary, and  it  is  enough  that  the  pieces  abut  on 
each  other ;  and  we*  have  only  to  take  care  that  the 
mutual  pressure  be  equally  borne  by  all  the  parts, 
and  that  it  do  not  produce  lateral  pressures,  which 
may  cause  one  of  the  pieces  to  slide  on  the  butting- 
joint.  A  very  slight  mortise  and  tenon  is  sufficient 
at  the  joggle  of  a  king  post  with  a  rafter  or  strain- 
ing beam.  It  is  best,  in  general,  to  make  the  but- 
ting plain,  bisecting  the  angle  formed  by  the  sides, 
or  else  perpendicular  to  one  of  the  pieces.  In  fig. 
36.  No.  2.  where  the  straining  beam  ab  cannot  slip 
away  from  the  pressure,  the  joint  a  is  preferable 
to  6,  or  indeed  to  any  uneven  joint,  which  never  fails 
to  produce  very  unequal  pressures  on  the'  different 
parts,  by  which  some  are  crippled;  others  are  splin- 
tered off,  &c. 

When  it  is  necessary  to  employ  iron  straps  for  Dircciioos 
strengthening  a  joint,  a  considerable  attention  is  ne-  J*"*  Pl*c»"g 
cessary,  that  we  may  place  them  properly.  The  airspi. 
first  thing  to  be  determined  is  the  direction  of  the 
strain.  This  is  learned  by  the  observations  in  the 
beginning  of  this  article.  We  must  then  resolve 
this  strain  into  a  strain  parallel  to  each  piece,  and 
another  perpendicular  to  it.  Then  the  strap  which 
is  to  be  made  fast  to  any  of  the  pieces,  must  be  so 
fixed,  that  it  shall  resist  in  the  direction  parallel  to 
the  piece.  Frequently  this  cannot  be  done ;  but 
we  must  come  as  near  to  it  as  we  can.  In  such 
cases  we  most  suppose  that  .the  assemblage  yields  a 
little  to  the  pressures  which  act  on  it.  We  must  ex- 
amine what  change  of  shape  a  small  yielding  will 
produce.  We  must  now  see  how  ^is' will  affect  the 
iron  sti3Eip  which-we  have-  already  supposed  attached 
to  the  joint  in  some  manner  that  we  thought  suita- 
ble. This  settling  will  perhaps  draw  the  pieces  away, 
from  it,  leaving  it  loose  and  unserviceable  (this  fre« 
quently  happens  to  the  plates  which  are  put .  to  se« 
cure  th^  obtuse  angles  of  butting  timbers,  when  their 
bolts  are  at  some  distance  ftom  the  angles,  especial- 
ly when  these  plates  are  laid  on  the  inside  of  the  an- 
gles); or  it  may  cause  it  to  compress  the  pieces 
harder  than  before ;  in  which  case  it  is  answering 
.our  intention.  But  it  may  be  producing  cross  strains, 
which  may  break  them,  or  it  may  be  crippling  them. 
We  can  hardly  give  any  general  rules ;  but  the 
reader  will  do  well  to  read  what  is  written  in  No.  S69 
and  41,  of  the  article  Roof,  (Ena^cL)  In  No.  d6, 
he  will  see  the  nature  of  the  strap  or  stirrupi  by 
which  the  king  post  carrieff  the  tie  beam.  The  strap 
that  we  observe  most  generally  iU-placed  is  that 
which  connects  the  foot  of  the  rafter  with  the  beam. 
It  only  binds  down  the  rafter,  but  does  not  act  against 
its  horizontal  thrust.  It  should  be  placed  farther 
back  on  the  beam,  with  a  bolt  through  it,  which  will 
allow  it  to  turn  round.  It  should  embrace  the  rafter 
almost  horizontally  near  the  foot,  and  shoiild  be 
notched  square  with  the  back  of  the  rafter.  Such  a 
construction  is  represented  in  fig.  37*    By  moving 
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t^fntry.  round  the  e^el)61t,  it  foVoip^the  hcfter,  nhacflteiiot' 
'  pinch  and  cripple  it,  which  it  'dv^Vfi  do^s  in  its  or- 
dinary form.  We  are  of  bplilibn  tnat  strAps  which 
have  eye-bolts  in  ^e  very  angles,  and  idlow  all  ttto- 
tion  round  them,  are  of  all  the  Vno'i^t  pc'rfbct.  A 
branched  strap,  such  as  may' lit  once  bind  the  king 

Sost  and  the  two  braces  which  bUtt  On  Its  foot,  wifi 
e  more  serviceable  if  it  have  ajoint.  Wh^  ft  roof 
warps,  those  branched  straps  m^}x€tii]y  bredk  tlie 
tenons,  by  affording  a  fuli^rum  in  One  of  their' bolts. 
An  attentive  and  judicious  aftiit  Will  Cdbsider  how 
the  beams  will  act  on  such  obda^IOns,  and  will  avoid 
eiving  rise  to  these  great  ^thliiis  by  Ifivere. — A  skil- 
ful carpenter  never  etnplOys  lii&hy  itrdps,  ;eonslder-' 
ihg  them  as  auxiIiaTie8'fbreign'to'his&rt,*Bnd 'subject 
lib  imperfections  in  workknahihlp  Which  hecaUAdt 
discern  nor  amend.  We  roU^t  f^eY  the  Y^^^&r  to 
l^cholson's  Carpenter  and  jdiriers  Aslant  fOr  a 
more  particular  account  of  the  V&ifioQs'fdirms  of  dtir^ 
rups,  screwed  rods,  and  other  ii^n  lirork'for  carrying 
•iie>beam8,  ^c 

As  for  those  that  are  necessary  for  the  turning 
joints  of  great  engines  constructed  of  timber,  they 
make  no  part  of  the  art  of  carpentry.   (See  Note  IL) 


Examples  After  baving  attempted  to  give  a  systematic 
of  difierait  ^j^^  of  the  principles  Of  framing  carpentry,  we  shall 
CarpoiiiT.  conclude,  by  giving  soOie  exaoAples  which  #ill*Ulus- 

frate  and  confirm  theToregoiiig  principles. 
Rfof  of         Tig.  38.  Plate  til.  is  Che  roOf  bf  the  tthlipel  dfthe 
GhSel!'*  ftoyal  "Hospital  at  GreetoWich,  cdndtructeti  by  *Ir  S, 

wyaw. 
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A  A,  Is^tfaie  tte4yeatn,  S7^§e6t4»agy9p$aim 

>4iifig  51 'feet  detVi  -  ffe 

CG,  Que0D  posts,  -  ¥ 

0,9mees,  .  •  » 

F»^8«h^isg  pioee,  -  • 

fir,  "^Hoo^  Tllft«ra,  -  > 

H,  AteakiilMted(be«infita*(ths)^tfbnB, 

B,  An  ir(Mi' f liwg,  aUppmtfalg  the  "tleidieMM, :  Qix  ft 

The  trusses  ace  7  f<Bot  apart,  and  the  whole  is 
covered  with  lead,  the  boaraing  being  supported  by 
l^montal  ledgers  A,  A,  of  6  by  4  inches. 

Thiis  is  a  beautiful  roof,  and  contaias'less  timber 

ihan  nuist  of  its  dimensions.     The  parts  are  all  dis- 

'  posed  with  great  Judgment.    Perhaps  the  iron  rod 

is  unnecessary;  but  it  adds  great  stiffness  to  the 

whole. 

,  The  ironr  straps  at' the  rafler  feet  would  have  had 
more^&ct  if  not  so  oblique.  Those  at  the  head  of 
tbo:  post  are  very  efiective. 

W&ina^  observe,  however,  that  the  joints  between 
die  atraining  bean^and  its  binaces  are  not  of  the  best 
'  Uad,  and  teod  to  bruise  both  the  straining  beam  and 
the<  truss  beaoa  above  it. 

Fig.  39*  The  roof  of  St  Paul's,  Covent  (xarden, 
dasjigoed  )>y.  Mr  Hard  wick,  and  constructed  1^  Mr 
Wapthot^in  1796. 

AA,  fle-beiiivspHii^g'SOiMt  fttiodreft  ->  Itf^O^S 

9B><Qtt0eapote,  .  .  '9iX  S  > 

C,  Straining  beam,  •  •  10  x  8 

D,  King  post  (14  atthe  joggle),        •  9X8 
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X     5i 
X     5 
15     X  15 

l^    X    9 
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EG,  Struts,  -  * 

FP,  Auxiliary  iWtWfe  (at  bcrt^m), 
HH,  Principal  rdfler  (at  bdttom), 
ggi  Studs  Bupporthig  the  rafter. 

The  trasses  are  about  10  leet  6  -inches  apartj 
and  the  dotted  lines  in  the  middle  eomparuncnt 
show  the  manner  in  which  the  roof  is  framed  under 
the  cupola. 

This  -roof  far  excels  *tfae  ^ginal  one  put  up  by 
Inigo  Jones.  One  of  ils  Hmsses  ttdntains  198  feet 
of  timber.  One  of  the  old  roof  had  «7B,  but  bad 
many  inactive  timbers,  and  <othei«  'ill  disposed. 
The  interna!  trus9*FGf  is>adiiiirabjbf  eoDlrit^fi>rs«p« 
poeliiig  the  eiUerior^raAeis, -without  any  *pr)e88«re  oa 
the<iar'projccting'«nds  Of  tlteiie«beaii»v  The  foram' 
roof  had  b^t  ibeiti  fgiieall)r»  ao  «b  to  «ppear»ui^^niee« 
fiil.  (See  Note  KK.) 

We  think  that  the  camber  (six  'inches)  of  the 
Ite4>eam  is  rather  hurtful ;  because  by  setdiag,  tbe 
beam  lengthens ;  and  this  must  be  accompanied  by 
9L  conddefiMe  sinking  oi  the  nk>f.  This  will  sf>pear 
by  dalotthition.  (Siee  NofteLL.) 

Fig.  40.  Plate  LIU.  the  roo^dfBirtnkighttn^ theatre, 
constructed  by  Mr  Geo.  Saunders. '  The  span^is  soTl»fei 
feet  clear,  and  tb^  t)*ttas^  are  10  feet  j^art. 

A»  h  an  oak  corbel^ 

B>  Inner  plate, 

C,  Wall  Plate, 

1),  Pole  plate,  -  •   • 

£,  Tie  beam, 

t*.  Straining  beam 

G,  Oak  king  post  (hi  the  shaft)^ 

H|  Oak  queen  post  (in. the  shau), 

t,  Trincipal  rafters, 

iLi  Common  ditto, 

L,  Trincjpal  braces, 

M,  Common  ditto,  ^ 

N,  Tiirlins,  • 

Of  Straining  sill, 

S,  lUdgeipiece, 

Thh  tioof 'is  a^fine^spieefaiien  of  -British  carpentry, 
andis  one  of  the^bokiest'fmd  lightest  roofs  in  £u* 
h>pe.  The'straiifing  stU  Q,  gives  affirm  abutment  to 
the  principal  braces,  and  the  space  between  the  posts 
is  19J  feet  wide,  affording  roomy  workshops  for  the 
carpenters  and  other  workmen  connected  with  a 
theatre.  The  contrlvancefor  taking  double  hohl  of 
the  wall,  which  is  vety  thin,  is  exccJient.  There  is 
dso  added  a  beam  (marked  R),  bolted  down  to  the 
tie-beams.  The  intleiition  of  this  was  to  prevent  the 
total  fiuhire  of  so  bold  a  trussing, 'if  any  of  Ae  tie- 
beams  'should  fail  atthe  end-  by  rot. 

^<  Akinto'thts  roof  is  fig.  41.^ite  LIII.  the  roofiym^j^ 
of  Prury*Iiatte  theatre,  80  feet  S  inches  in*  the  clear,  TLcaftb 
and^ the^tftisses  1 5  feet  apart,  ceostnicted  by  £dwanl 
Grey  Saunders. 

A,  Beams,        .  •               •               10  by  7 

B,Rafterii,  -                       •              i7.X  7 

C,<Ktng:poit9,  -            -                12  X  7 

Ds  Struts,  -            ,            .           ifx  7 

¥>AiHirMns, .  .  :  -               »              ,  ft  X  5 

G,  Pole  pUtes,  -    *          -         .  SX  § 

Hy  Gutter  plates  framed  mto  the  beams,    12  x  S 
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7 
9 
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9  and  6    x 

6  X 

7  X 

5ix 
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9 

2* 
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6.x  ♦ 
15  X  1* 
15  X  12^^ 

8  X  1«; 
12  X  12. 


Tlie  maio.  besJTUi  ari?  Urqsped  in  the  middle  sffSUiQ 
with  ocd^.  trusses  5  iqch^  square.  This. was  neces- 
sary fpr  its  wjdtjb  of  32  feet,  occupipd  by  the  oar- 
peotersj  j>ainter9t  &c«  The  g^eat  space  between  the 
trusses  aSbrd  good  store  rooms,  dressing  rooqas,  &c« 

It  is  probable  that  this  roof  has  not  its  equal  in 
the  world  for  lighjl;iie.8$,.stiirq€a8V  <md  strength.  The 
main  truss  i^  so  judiciously  fra(ned»  that  each  o(,  them 
will. safely  bei^r  alo^A  o£  300  tqns  ;  sg  i^  ift  not  like- 
ly that  they  wi)),  ^yet  b^  qi^rter  loaded.  Thq  divi^ 
sion  of  the  whole,  into  thr^e  partf  n)^oB  the  ^xf^oripf 
roofinffs  very  light.  The  8tr4ixU(.are.  admjr/ibly  kept 
from  uic;  wa)Is»  and  the.  wi^Js  are  even  Sjrmly  bound 
together  by  the  roof.  They  also,  take,  off  thQ.dea4 
weight,  from  the.  m^ii^  ti;us2$.one  tbii:d. 
lariLt,  '^^.  int^iiigent,  r^tid^  will  p^ceive  that  a)l  the^^ 
roofs  are  on,  one  pr<iocip)e»  d/^pending  on.  atrt^s^.qf 
three  pieces  apd  i^.straii^ht  tie-be^.  Thia  i^.  i^dp*^ 
the  grca^  prinqipl^s,  pf  %tru$9»  0^4  ift  a  step  beyop4 
the  roof  with  two  rafl^r^.f^id^  a  kipg  post*  It.a^mitl 
of  mucb,|[rcJitQr  vm^lYj  pf  fprw,  a?i4. of  gr^atqf  ex* 
tent.  ^VQ  n).435  8ee,^ili4t.  even  tjip  iy|iddl^  part  m/iy 
l^q.ca,rriQ<}  to,  SLwy^  spofifi^jinA  y<?^  *?e  flaii  af.  top^;  fo? 
th^.tru§8:b.94n)  «PaynbR.8W»9,ort^  ^  ^e  micJdlfi.by 

an  invQrtj[j4.  WRg.  P)Wli  (*^C  t(Mnbpr,,i?ftt  iront)^  caff^^fl 
by.  icon.  pi:,  wopd/^il,  ti^  -G;ofn.  its  extreipjtif^:  i^4 
the  8aj?ie  tie§  mpy  cwry,  tiie.  horiifpi^  ti^rbg^ll  K,i 
fpr  tjll  %,  bp  towi.  a^HOdvT^,  or,  1^1,,  it.  and  ?  l^:C?rl|H 
plcA  nptbing;  CAn.faiJ; 

The  roof  ot  $t  MArtJwi  ctw<A  ipt  ^h^  K^.  19 
constru^tj^j^  o».goM|frii>PWl<^  w4  QWr^  pi^(:^prori 
perly  dispflpedft.  15i*J;.altJV>Mg|f,i^  99m  diMP^n^t  ex- 
ceed, 40  ft^t  f;:pm.!C(rf^fnn.t^tQolyw^p»ij|  coiuaios  ipoi^^ 

timbejp  ip  fttxnwAan^thece  i«  ia.PWe  of  l^ruiry-^anf^ 
the^y:e.     Th<i  rppf  qC  tJtie  cbftg^l.  9A  Gr^ei;»wch,,  t^i^^ 
of  St  Paul's,^  Cpvent'Gardept  tb^ait^  of  Birmji^b^i^ 
and  that  pf  pi;u;y-L{^e  tlipat/'p^^  form  a  spijie^.gra*^ 
daally  more.  peRfect.,    Suqlv  spppimens  a&j;4  ^^celi 
lent  iessop9.  to  the  artiii^tQ^     \ye  thejr^fjDre  qif^qoui^ 
them  ^  useful  present  tp  the  p^bjic^ 
qject  l>y       '^'^^^  «'>*'  very  ipgpnious,  p^oj^pt.  p%e4.  ta  t^ 
•  Nicbol-  puplw  by  Mr  p.  Niplu^Jsfp/pt,    {Cqrpcnicrs  Asj^i^anti 
u  p.  68.)    He  propo^ef.  iron  rod^ J(br  king.  posXs,^  queeft 

posts,^  apd  ^X  otjbpr  ^ituAtio))^  where  beams  perform 
the  office  of  tiea*  This,  19  in  prosei;utipn  of  the  np« 
tions.  which,  we  published  in  the  article  Hoof  of,  the 
Enc^cloffFdiq^  Hp  recpiyea  the  feet,  of  ^p  braces 
a.n4^(r^^  1^  a  sockpt.vefy.  wi^ll  connected,  w^U^  Mie 
foot  of  bi^  i^on  li^t^  PQ^;,  ap4  ^.  ^epuref  the 
feet  pf  bis  qjiw?ieJ,9  pos^a.  WOflP  b^^  PMsl^d/iawaFdft 
by  interposing  a.  strain}^^  silL  He  4p^  i^^.^Vi^ 
mpi^se,  thip  (opt,  of  l\ia  prmpip^l  r^ei;  into  tb^  pnd 
of  the  ^ie-fc|?^^,,  bm  s^ts,  if,  \v^  ^socket  lik^  m>bp«fc 
ftJ  *^  M9if  */^  VW.  b^T,.  wlwjh  i&_  bp]^  into  tb^ 


tie-b<9ium,fl.gpPd.w»]rb«:k«?  AM  tl^  par^  ainj  form-  Csrpfptfy. 
ed»  and^  disposed,  with  the  prjecisioq  T)f  a  person  ^"^^V^^ 
thoroughly  acquainted  with  the  subject;  and  we 
ha^re  not  the  smallest  doubt  of  the  success  of  the 
pDojecty  and  the  complete  security  and  durability  of- 
his  rooft.    We  abound  in  iron,  but  we  must  send 
abroad  for  buildiog  timber.    This  is  therefore  a 
valuable  project ;  at  the  same  time,  however*  let  us 
not  ov.er.rate  its  value.    Iron  Is  but  about  12  times 
stronger  than  red  fir,  and  is  more  than  12  times  hea- 
vier ;  por  is  it  cheaper,  weight  for  weighty  or  strength 
for  strength. 

Our  illustrations  and  examples  have  been  chiefly 
tak^d  from  roofs;  because  they  are  the  mo^t  familiar 
instances,  of  the  difficult  problems  of  the  art.  >  We 
could  have  wished,  for  more  room  even  pnthis  sub? 
ject.  The  construction  of  dome  roofs  baa  been  (wp 
think)  mistaken,  and  the  difficulty  is  mucK  less  than 
is  imaginf;d<  We  mean  in  respect  of  strength ;  for 
we  grant,  tha^  the  obliquity  of  thp.  jojnts,  and  a 
general,  intricacy,  increases  the  trouble  pf  work- 
manship exceedingly.  Wooden  bridges  fprm  ano-  Wooden 
dier  cW.  equally  diffici^t  and  iqaportapt ;  but  Bridgei^ 
our  HmiM  are  already  overpassed,  and  will  not  ad- 
pajt.  tbemt.  The  principle  on  which,  they  should 
aUr  be  constructed,  without  exceptipQ«  is.  that  of  a 
t^u^f.  avoiding  afi  lateral.  bQa|-ing3,  on  any  pf  the  tiiT>; 
berSf  lu  ^e  application  of  tliis  prlnpiple^.  we  nmst 
Cagrthpr  refpa^ k»  tnat  the  angles  of  our.truas  shoul4 
bp.^iL  apute  as  ppssible;  therpforp  i^p  sbqul^^m^Kc  it 
of  ^  few,  s^i.  of  as  long  pipx;es  a^.  wfi .  can.  t^kip^^ 
care  to  prevent  the  bending  of  thp,.  tri}$\^  bp2^^.bj( 
bridles,  which  embrace  them,  but  without  pressing 
them  to  either  side*  When .  the  truss  consists  of 
maox  {?'»<?^*»  *Q  anglfis.^ypryobtu^^an^  the 
thrusta.io/^rease  pearly  b  thp,  du£Ufi4&|;rQpq^t]^R9>.9f 

tibe^namber  of  a»glpsA 

With  rpippct  tft  .\i^  Jfrajx^ps  pf.  paq>en^^w)^pjt|Fminin8of 
opquc.  in  e^ginpa  ai4  grpaf  ipgchjftfis,  Jtb^  \Skxl^tj^j^%  8««t  ^vers. 
aiM^i  Hi(4^  iti  would  rpqivi^  a  v,o)Mme  to  ti:ea^  9(tf}\ 
pnmpilyA  The  prij^ipl/^.aie  alrp^y  laJ4  ^QJiyPi  aiv 
^  t^e  rea4er  be  really  ip^rpi^d  in  thp  stu^y,  he  wij 
png^e  in  it  with  seripiqap^^  and  caynot  Q^/lv  of  beinj( 
instructed.    We  recommend  to.  hia  cpnsi4pratipqj| 
aji  a  spppimen  of  what  n^ay  be  dope  in  tbicf.way,  the 
working  beam  pf|  Horpblp^er  s. steam  epginq.    (Seq 
l^jaA;^:EiNGi;NB,  in  thp.  ^af^clop^dia,)    When  the 
beam  mu^t  apt  by  chap^  bung  fyoa^  thp  upjppr  en^ 
pf  arch  beads,  die  iraming^  tiiere  givcp  seem,s  vprji; 
ficipntifically  constrpptpd ;  ■  at  the  sanap  timCi  w^ 
tbi^k  thai  a  strap  of  wrought  iron,  reapbing  tibft 
i^ly[>lp  length  of  the  upper  bfir  (see  thp  figvre)^ 
WA^l^  be  vastly  preferatJp  t,o,  those  pa/'tial  plates 
whici.  tJ^e  engineer  ha9  puj;  tl^j^.iip,  fpr  ^he  liolte  wi^ 
i^oon  work  loose. 

fi^^  when  arches  arp  nplj  npces8«|ry,  thp,  fprip  pui- 
^^gef^  bg^  Mr  Wa|,lj  ,is  vastly,  preferable,  bqtb  f(>r  sjnj- 

iciVy  and  fpr  strength.   It  cppsjsts  pjf  a.  simple  bpws 

B  (fig.  4^  ?la|te  LlJtI.),,  haying  thp. gudgeon  C  op, 
thje,  uppfir  sidp.  Thp  twp  piston  rod^  are  attached  to 
wrought  iJcpn,  ioii^^,  A  ^^.  ?•    Two,  stjyo^  8ti:u^ 


••  Sfq.fi«we%i|0,.41p  ^  Rajftl-Ul.,  (ip4  AlK.Wwbolaftp'*  workup.  63,  «cbqre  tl)^  figure.  VA  P«tiW 
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Carp<M>try.  DC,  EC  rest  on  the  upper  side  of  the  gudgeon,  and 
~  '  carry  an  iron  string  ADEB,  coi^iisting  of  three 
pieces,  connected  with  the  struts  by  proper  joints  of 
wrought  iron.  A  more  minute  description  is  not 
needed  for  a  clear  cooception  of  the  principle.  No 
part  of  this  is  exposed  to  a  cross  strain ;  even  the 
beam  A  6  might  be  sawed  through  at  the  middle. 
The  iron  string  is  the  only  part  which  is  stretched  ; 
for  AC,  DC,  EC,  BC,  are  aJi  in  a  state  oi  compres« 
sion.  We  have  made  the  angles  equal,  that  all  may 
be  as  great  as  possible,  and  the  pressure  on  the 
'  struts  and  strings  a  minimum.  Mr  Watt  makes 
them  much  lower,  as  A</eB,  or  AdfB.  But  this  is 
for  economy,  because  the  strength  is  almost  insupe* 
rable.  It  might  be  made  with  wooden  strings ; 
but  the  workmanship  of  the  joints  would  more  than 
compensate  the  cheapness  of  the  materials. 

We  offer  this  article  to  the  public  with  deference, 
and  we  hope  for  an  indulgent  reception  of  our  essay 
on  a  subject  which  is  in  a  manner  new,  and  would 
require  mu6h  study.  We  have  bestowed  our  chief 
attention  on  the  strength  of  the  construction,  be- 
cause it  is  here  that  persons  of  the  profession  have 
the  most  scanty  information.  We  beg  them  not  to 
consider  our  observations  as  too  refined,  and  that 
they  will  study  them  with  care.  One  principle  runs 
through  the  whole ;  and  when  that  is  clearly  con* 
ceived  and  familiar  to  the  mind,  we  venture  to  say 
that  the  practitioner  will  find  it  of  easy  application, 
and  that  he  will  improve  every  performance  by  % 
continual  reference  to  it." 

IV.  Notes. 

A  A.  P.  629*  This  rule  may  be  somewhat  more 
accurately  expressed  in  these  words:  From  the 
point  at  which  any  three  forces  meet  and  balance 
each  other,  draw  a  line  in  the  actual  direction  of 
any  one  of  them,  and  from  the  extremity  of  this  line 
draw  two  others,  parallel  to  the  directions  of  the 
other  two  forces  respectively;  then  supposing  the 
pieces  affording  these  two  forces  to  be  prc^duced  in- 
definitely at  their  remoter  ends,  either  of  them  which 
is  cut  by  one  of  the  two  lines  will  be  compressed, 
and  act  as  a  brace,  and  either  of  them  which  is  not 
cut  will  be  stretched,  and  act  as  a  tie. 

BB.  P.  630.    It  is  however  difficult  to  imagine 
how  the  beam  DA  can  furnish  a  force  t  A,  to  prevent 
the  force  \f  from  carrying  the  beam  BA  towards 
H,  when  DA  only  affords  a  repulsive  abutment.  The 
true  resolution  of  the  force  Ac)  is  found  by  consider- 
ing the  intersection  of  GE  with  Ae,  which  are  the 
directions  of  the  separate  forces  composing  It;  these 
lines  meeting  in  a  point  a  little  above  r,  we  may  call 
their  intersection  t^ ;  then  in  the  triangle  AEr*,  the 
side  Ar*  will  represent  the  pressure  on  the  mitred 
joint,  and  r*E  the  pressure  on  the  beam  HD ;  and 
the  former  being  again  resolved  into  AG  and  Gr*, 
we  have  ultimately  AG  and  Gr^  +  r*E  =  GE  = 
AF,  for  the  horizontal  and  vertical  forces,  however 
they  may  be  modified  by  intermediate  combinations. 
.  CC.  P.  631.    The  reasoning  contahied  in  tfaia 
and  some  of  the  subsequent  articles  may  serve  as  an 
approximation  to  the  truth  in  many  cases  of  com- 
mon occurrence ;  but  the  supposition,  on  which  it  is 


founded,  is  by  no  meanrgenerally  admisrible  as  sf-CitneJ 
fording  a  result  mathematically  accurate:  for  b^ 
reality,  the  distribution  of  the  weight  of  a  roof  over 
the  whole  extent  of  the  mfters,  or  the  concentration 
of  the  whole  weight  in  the  point  where  they  meet 
is  far  from  being  an  indi^rent  alternative,  either 
with  respect  to  the  magnitude  of  the  thrusu,  or  to  the 
proper  directions  of  the  abutments  or  joiDts.  In  the 
case  here  discussed,  where  there  is  no  king  post,  h 
is  clear  that  the  centre  of  gravity  of  the  whole  roof 
must  be  much  nearer  to  the  middle  of  the  figure  than 
the  angular  point,  and  that  consequently  the  weights' 
supported  by  the  two  walls,  will  be  very  different 
from  those  which  would  be  supported,  if  the  whole 
load  were  placed  at  the  summit :  although,  where 
there  is  a  heavy  king  post,  supporting  also,  as  it 
ought  to  do,  about  half  the  weight  of  the  tie  beam, 
with  its  floors  or  cieling,  the  case  will  approach  moch 
nearer  to  the  supposition  here  assumed. 

For  a  common  light  roof,  without  a  king  post,  the 
calculation  or  construction  is  very  simple.  When 
two  raiders  only  meet  at  the  summit,  they  must 
support  each  other  by  a  horizontal  thrust  (see  Art. 
Bridgb,  Prop.  Y) :  and  this  thrust,  acting  on  each 
rafter  as  a  lever,  of  which  the  lower  end  is  the  ful- 
crum,  must  be  equivalent  to  the  weight,  acting  at 
the  horizontal  distance  of  the  centre  of  gravity  ftoo 
the  fulcrum,  which  is  a  quarter  of  the  whole  span; 
consequently  the  thrust  must  be  to  the  weight  as  a 
quarter  of  the  span  to  the  height,  and  the  compound 
oblique  thrust  on  the  abutment  will  be  represented 
by  the  hypotenuse  of  the  trian^e  of  which  those 
lines  are  the  sides :  so  that  if  we  had  a  roof  of  the 
same  height,  and  of  half  the  breadth,  the  direction 
of  its  rafters  would  exactly  represent  the  actual  di« 
rection  of  the  compound  thrust  on  the  eD4  of  the 
tie  beam,  and  would  consequently  indicate  the  pro* 
per  form  for  the  abutment  of  the  given  structure. 

But  in  the  case  of  the  unequal  raflers  represented 
in  the  figure,  the  determination  becomes  more  com* 
plicated,  and  we  must  first  find  the  direction  of  the 
mutual  thrust  of  the  rafters,  which  must  evidently  be 
such,  that  the  perpendiculars  falling  on  it  from  eadi 
end  of  the  tie  beam  may  be  in  the  inverse  proper- 
tion  of  the  motive  powerg  of  the  weights  of  the  rdl- 
era,  that  is,  of  the  products  of  those  weights  into  the 
horizontal  distances  of  the  centres  of  gravity  from 
the  respective  fulcrums,  or  into  tiie  segments  of  the 
tie  beam  made  by  a  vertical  line  passing  throagfa  the 
summit,  which  are  proportional  to  these  distances; 
and  if  we  produce  the  base  of  the  triangle,  and  find 
in  it  a  point,  of  which  the  distance  is  to  the  length 
of  the  tie  beam,  as  the  smaller  product  to  the  m^ 
rence  of  the  products,  a  line  drawn  from  the  sum- 
mit to  this  pomt  will  show  the  true  direction  of  the 
thrust ;  and  its  magnitude  may  then  be  readily  de- 
termined, by  dividing  either  of  the  products  by  the 
respective  perpendicular  falling  on  this  line. 

Where,  however,  there  is  a  king  post  supporting 
a  heavy  tie  beam,  it  is  necessaiy  to  determine  the 
centre  of  gravity  of  the  haU^  roo^  together  with  this 
addition;  and  the  distance  of  the  centre  of  gan? 
from  the  middle  will  then  be  to  the  half  ^Mn,  as  the 
weight  of  one  of  the  rafters  with  its  load  is  to  the 
weight  of  the  whole  roof,  including  the  tie  beam  and 
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cieling ;  and  if  we  erect  a  perpendicular  passing 
through  the  centre  of  ^vitj  thus  found,  and  equiu 
to  the  height,  the  oblique  thrust  on  the  abutment 
will  be  in  the  direction  oif  the  line  Joining  the  upper 
end  of  this  perpendicular  and  the  end  of  the  tie 
beam. 

1>D.  P.  654.  In  order  to  obtain  a  distinct  idea  of 
the  operation  of  the  forces  concerned  in  this  expe- 
riineidty  we  must  have  recourse  to  Proposition  C  of 
this  article,  and  substitute  in  (lie  formula  for  the 

deflection  rfso^^-^TAvo  |  v^-^^-Ynrsl,* 

8  i 

=  rTTt  M  =  1|900,000  pounds,  the  spe9ific 


6720     840' 

gravity  of  fir  being  M,y=z  6720,  and  r  =  6,  the 
middle  of  the  pillar  being  considered  as  the  fixed 

point:  we  then  find  V^-^*-  =  1*427,  which  is  the 
length  of  an  arc  of  81^  45^,  and  the  tangent  becomes 
6-9,  whence  we  have  d  =  ---  x  4.2  x  6.9  =  ,0345, 

¥4(1 

or  somewhat  more  than  the  thirtieth  of  an  inch : 
consequently  the  strength  must  have  been  reduced 
in  the  proportion  of  1.207  to  1.  (Art.  Bridge,  Prop. 
£.)  But,  considering  how  near  tlie  arc  thus  deter- 
mined approaches  to  a  quadrant,  it  is  obvious  that 
any  slight  variations  of  the  quantities  concerned  in 
the  calculation  must  have  greatly  affected  the  mag- 
nitude of  the  tangent :  so  that  the  loss  of  strength 
may  easily  have  been  considerably  greater  than 
thifl^  as  it  appears  to  have  been  found  in  the  ex- 
pnriment.  It  would  however  scarcely  have  been 
expected  that  such  a  pillar,  however  supported,  could 
withstand  the  pressure  of  90  hundred  weight,  since 
Emerson  informs  us  that  the  cohesive  strength  of  a 
pillar  of  fir  an  inch  in  diameter  is  only  about  35 : 
but  supposing  the  facts  correct,  the  coincidence  tends 
to  show  the  near  approach  to  equality  of  the  forces 
of  cohesion  and  lateral  adhesion,  as  explained  in  the 
Introduction  to  this  article. 

£E.  P.  63^.  A  similar  remark  of  the  author  has  al- 
ready been  noticed  in  the  article  Bridge,  at  the  end 
of  the  fifth  section.  In  the  form  in  which  it  is  here  ex- 
pressed, it  becomes  still  more  objectionable:  for 
with  whatever  part  of  a  circular  abutment  a  rafter 
equal  to  «the  radius  may  be  brought  into  contact,  it 
is  very  plain  that  its  opposite  end  can  never  be  either 
'  higher  or  lower  than  the  original  centre  of  curva^ 
ture :  and  even  if  the  curvature  were  made  twice  as 
'  great,  so  that  the  rafter  might  be  equal  to  the  dia- 
'  meter  -of  the  circle,  it  would  be  necessary  that  the 
lower  end  should  slide  upwards  on  the  abutment  as 
much  as  the  upper  end  fell,  in  order  to  preserve  the 
contact ;  and  there  would  obviou^y  be  no  force  in 
'  tlie  structure  capable  of  producing  such  a  change  as 
this.  Any  general  curvature  of  the  joint  must  there- 
fore be  totally  useless ;  but  a  judicious  workman  will 
make  it  somewhat  looser  below  than  above,  when 
there  is  anv  probability  that  the  rafters  wiU<^ink, 
.taking  care  however  to  avoid  all  bearing  too  near  the 
aoriacey  lest  it  should  splinter ;  and  for  these  reasons 


combined,  making  the  end  a  little  prominent  somcU  Cwpsn^. 
what  above  the  middle  of  the  surface  which  rests  oa     ~ 
the.  abutment. 

With  this  precaution,  the  direction  of  the  joint 
between  a  rafter  and  a  tie  beam  ought  to  be  made 
precisely  perpendicular  to  the  true  thrust  of  the 
rafter,  determined  as  already  explained  (Note  €C) : 
for  in  the  first  place,  unless  we  trust  either  to  the 
friction  or  to  straps,  the  bearing  cannot  be  more 
nearly  horizontal  than  this,  witliout  danger  of  the 
rafters  sliding  outwards ;  and  in  the  second  place,  if 
we  made  it  more  nearly  vertical,  we  should  lessen 
the  vertical  pressure  on  the  end  of  the  tie  beam,  im- 
mediately beyond  die  joint ;  a  pressure  which  gives 
firmness  to  the  wood,  by  pressing  its  fibres  more 
closely  together,  and  increasing  their  lateral  adhe- 
sion or  rather  internal  friction.  If  however  the  tie 
beam  were  not  deep  enough  to  receive  the  whole  of 
the  rafter  so  terminated,  without  too  great  a  reduc* 
tion  of  its  depth,  it  would  be  proper  to  make  the 
joint  a  little  flatter,  or  more  horizontal,  and  to  re^ 
strain  the  end  from  sliding  upwards  by  an  iron  strap 
fixed  in  a  proper  direction.  We  should  preserve  tho 
end  of  the  rafter  as  little  diminished  in  breadth  as 
possible,  when  the  tie  beam  is  wide  enough  to  re- 
ceive it ;  a  moderate  thicknessi,  left  on  each  side  of 
the  mortise  in  the  tie  beam,  being  sufficient  to  as- 
sist in  securing  -  the  connexion  of  the  end?  of  the 
beam  with  the  intermediate  parts. 

FE.  P.  6S5.  The  doctrine  of  the  initial  equality  of 
the  resistances  to  compression  and  extension,  as 
stated  in  the  article  Bridge^  enables  us  to.  demon- 
strate that  the  transverse  strength  can  never  exceed 
one  sixth  of  that  which  would  be  derived  from  the 
resistance  of  all  the  fibres,  cooperating  at  the  dis- 
tance of  the  whole  depth  from  a  fixed  fulcrum,  and 
acting  with  the  weaker  of  the  two  powers  ^pro-^ 
priate  to  the  body.  It  is  true  that  the  results  of 
some  direct  experiments  seem  to  favour  the  opinion 
that  the  cohesive  power  is  the  weaker ;  bu^  where 
the  flexure  is  already  considerable,  it  is  probable 
that  this  circumstance  materially  diminishes  the 
primitive  power  of  resisting  compression,  so  that  the 
principles,  on  which  the  cuculation  proceeds,  are  by 
no  means  strictly  applicable  to  the  case  of  a  bar  so 
broken. 

GG  P.  656.  There  seems  to  be  a  little  confusion 
in  the  idea  of  the  possibility  of  altering  the  nature 
of  the  action  of  the  fibres  of  a  beam  by  altering  the 
place  of  the  gudgeon  in  this  nianner ;  but  the  author 
lias  very  properly  abstained  from  making  any  prac- 
tical application  of  the  supposed  modification  thus 
introduced.  -With  respect  to  the  strength  required 
for  scarfing  or  joggling,  it  may  be  observed,  that  the 
whole  of  tne  compressed  fibres  of  the  concave  side 
may  be  considered  as  abutting  against  the  whole  of 
the  extended  fibres  on  the  convex  side;  and  this 
abutment  is  equally  divided  throughout  the  length 
of  the  beam :  so  that  if  the  scarfings  or  joggles  in 
the  whole  length  of  the  arm  of  a  lever,  Waen  to* 
gether,  are  as  strong  as  one  half  of  the  depth  of  the 
lever,  exerting  half  its  powers,  from  the  inequality 
of  tension,  there  will  be  no  danger  of  the  failing  of 
these  joints ;  and  firom  this  principle  it  will  be  easy 
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II  «x%s«hii^.AiisrfM»tiiculaRci|i^.  UAnQaakihweMi|i 
understand  how  a  beam  mav  become  ao^ahoctia^,^ 
be  kicitpable  oi  traasveniQ  irtuiUw^  i»  its.  wbcte  ex- 
tent e  £6n  the  laHeraL  adhesioa  hpeMFMB  the,  cUflhwml 
fibrea  of  wood  la  generally  bx  ioftrjor  ta  theiloMir 
iudinal  tttrenglb.  of  tbe  fibvea ;  und  if»i  for  exinnpfei 
it  wenc  only  on^  fbuntb  a«.  gr^a^  a^  baam  leas,  than 
twioe  oa  Io9fpra&  it  is  deep^  would  «epacata»»  if  urg^ 
in  the  middkt  by  a  tfan«ve«Ber{m:q>.  latA  twi)  alaatui 
froo»  its  inaapacity  of  affording  auffiaiai^  abutw#n^ 
befone  its  longitudinal  fibres  would  giuira  w^y* 

HHm  p.  638.  If  the  boltswerio.  suffijoiently/ nu? 
mereusy  and  sufficiently  fiaa»>  sa  as  to.  pvoduoa  a 
greai  degree  of  adhesion  oi^  of  fri«ti<Ki,  bciwaen.tba 
parts*  this  jotnt.  mijpht  bo  sMidd  alnMWfc  as,  strong  as 
Che  entire  beam,,  smce  th^e,  is  nsAhii^g  to-prev^n^ 
tbe  CQ-operatioD  of  each  side  with  tbs  iHk^fi  tbf9U§^^ 
out  ks  extent :  but  much  of  th«.  str^ogtbi  wauild  ba 
lost  if  the  hoks  became  Ipoaa^eren  io  an  iMoiwifUr? 
able  degree. 

II.  P.  64-2.  Tbe  autboc  haa  respaftsd  upooi  ^9 
direction  of  straf*,  as  if  it  weia  univomalbf  nooessAr} 
lo  economise  their  iiwMdiate  Strang^  9iU|i»  without 
regacd  to  tha.«&ct  pradutfad  «a  thQ  tightness  of  the 
joint :  but  it  Biay  liappaa  that  the  principal  purpose 
of  the  strap  will  b«  ansMKeied  b^  its  priassiog  the  raf« 
ter  finnljr  upon  the  beaoi^  and  this  eflSsct  may  be  pro* 


Atawdiby  ar  aartaliiidgtiatima  ftniiklhs  bsmMd  p^  ^ 

>siiioci,.with  bMifr^Uttlfi  Jiminiit4on.o£ihatski»ig^of  tk     I 
jBliapi^  a  deviatiDn  wluch  bos^  als»  the  ^tnoisge'i^  ^ 
aUofRing  the  atmpta  eaabracetbenihoieofthfthqiB^^i 
:Wiithoiit .  w€isl{<ening  it  by  driving?  a  holtt  dlroagk  it 
We  must  not  however  endanger  the  crippjing  of  the 
andi  of  the  beam^  aiul  the  jUn^  repmspt^  a  £g. 
^8^  may  be.  allowisd  to-  ha  aonsiWhst  am  esssv 

KK.  t!.64».,  UdnaaMiapfearmMWiikk 
thai^tJie;  ei»daof  the:raftem  shaiALba  sapiMrttd^  nift- 
out  any  pressure  Qn  the  ends  of  the  beaou,  since 
these  ends,  would  bear  hi  small  w^ighlt  sutkoat  «i^ 
danger  of  bending,  and  would  thus  lessen  the  pi«* 
sure  on  the  king  post, 

LL.  P.  64».  The  half  length  being  U  feet, 
and  the  camber  6  ii>ches>  the.  excess  of  the  obUque 
length  will  be  -v/  625.25" —  25,  or  i^^  of  afoot,  thit 
is,  y^  of  an  inch,  which  is  all  diat  the  besm  would 
appear,  tq  leogth^  in  sinking ;  nor  would  the  set- 
tling of  the  roof  b^  mone  ^*-  considerabte**  than  about 

a  qMartec  of  an  inob«  BijA  th«»ese«m9  Jto  lie  oo  ad- 
vantage in  this  deviation  of  the  tie  beam  from  the 

rectijiuear  dire^tipn;  and  tbe  idea»,whi<;h9(i|fi^i>t9 

be  entertained  by  soma-workmen,  that  a  bent  beam 
partakes  of  ^,  n«tiuc«  of  an  afidb  is»  <w«^  oC  tk 
many  miscbievotts.faliacies«.wbid»  it  is  ths-  buainfin.  of 
the  mathcmalical  theory  of  Ca^^ienti;y  to  di«pei. 

(0.  x.) 


CASIBI  (Michael),  a  very  leamad  Orientalist, 
of  the  sect  of  Syrian  Christians  caU«d  Maronites, 
was  b^aat  Tripoli  in  Syria  in  the  year  1710.  As 
the^  sect  of  Maronites  were  subject  to  the  Pope,  Ca^ 
sir!  came  to  study  at  Rome,  and  entered  into  holy 
orde»  in  17^*  In  the  following  year  he  proceeded 
to  Syria  to  assist  at  a  Synod  of  the  Maronites*  Hq 
x^tt^p^d  to  Rome  in  17dS»  and  for  ten  years  tlicre- 
aAai*  taught  the  brethren  of  bis  convent  tQ  read 
ArabiCy,  Syriac,  and  Cbaldaic*  giving  lectures  alap  in 
f  hik>sof>hy  and  Theology.  In  1748.  he  passed  intp 
Spain*  upon  the  invitatiQU  of  Ravago,,  Confessor  to 
JPerdinand  VI.,  and.  was  by  his  me^m^  employed,  in 
the  Royal  Library  at  Madrid.  In  1749  um  was 
nnmad  a  mamber  of  the  Eiqual  Aaaien^  ^MUtwy ; 
in  1756»  h^  was  simointed  InUrpreier  of  EaMern 
Languages  to  the  King  i  and  sQon  tliereafter  joint 
Librarian  of  the  EscuxiaU  with  a  royal  pension  of 
200  piastres,  besides  the  ordinftrj^  efoolum?nts  of  the 
oflBpe.  In  176S  he  became  principal  Librarian*.  <i 
situation  which  he  appears  to  have  held  till  hiq  i^9iJ^ 
in  179L    (Biogra^ie  Univer4€Mif^J 

The  oalf  work  which  antitteft  Casiri's  naine,  tp.t^ 
K^cocded.an^ong  the  hen^&ptors  of  Lil^^r^  is  Infi 
cd^l^^ed  Catqk^m.  ««f  tb^  AK^tfc,  Mmii9frWt4 
pri?sc|ved  in  tl^  lllbrary.  of  wblqb.  be  wii&  Kj^QRf^^ 
This  rnr^  anA  carinas  work,  en4tl^4  BiHim^ 
4r<ihicf>rHisifim^^Escwrialet^*yfm  publisbey;).  ^p 
two  vqIuq^  fioiip,  at  Ma^rid*^  thPv  ^%  yoImqi^ 
in  176Qt  and  the;  second  ten  ye^r^  tb^re^fv  ^^ 
Gibbon  expresses  himself  *'  hfff^.Jn  pos^^ipg.  <i 
copy  of  tbifl  splendid ^nd.tnt^r^^tm^  work**  which 
constitutes,  indeed,  one  of  the  most  valuable  contri- 

10 


butjons  that  modem  Surqpe  bas  yet  furpbbed  t^ 
wards  tho  iUnstration  .of  E^em.  literature.  By 
means  of  it,  th^  literary  treasures  of  the  E^curi)! 
Library,  the  richoBt  perhaps  in  Europe  in  die  works 
of  Arabic  writers,  are  in  n  manner  shared  witi^  tbe 
learned  of  other  countries ;,  thus  affording  so  exaqi- 
ple,,wliich  it  were  to  be  wished*  a}l. other  countri<;s 
possessing  similar  treasures  wonld  imitJSl^,  Tkju- 
dicioim  manner  in  which  it  is  compile  readen  it  1 
sort. of  digest  of  the  attainm^ts  of  the  Ssrtc«os 
in  science  and  literature  during  tbe  most  flourishing 
eras  of  their  SmpirQ,  Its.  contenu,  as  Mr  Bariagton 
observes,  "  may  ind(^d»  under  sonpue  of  its  heads, 
principally  regard  Spain ;  but  diey  wiO»  hpwever,  t^ 
loi/nd  adequateliy  to  represent  the  general  standard 

.  of  learning,  in.  its  full  extent  aud  cha09jCU^  vlietb.^' 
at  Cordova  or  Fez^  at  Cmro  or  at  Bag^odv    {p^^' 

.  raKU  HUiQTU  nftke  Middle  Ages^,  p^  65^») 

The  mann^ipts  dstscribed  amount  to  m^fc  ei^V 
teen  hundred]^  and  are  classed  in  the  fpllowiog 
order :  Gran\mw^»  Rhetoric*.  Poetry,  ThMoff  wd 
Misc^^e&  X-ejjci.Qons,  jiulo^ophyi.  Po.li^i<;^,3re^'' 

,  cioCl  N^tfiMi^  History,   j^rigarulfn^  Tfe^Q^W* 

.  GepgjTjfuihy,  and  History,  tl^  t^i>  Wt  dam^ 
with  1^  Qopicm.  Inde^j;*  oe<;v\pj  the  vVk  ^  ^  ^' 
cwd  YQlufpe,   As  ^  system  pf  BiWp^ajfyff  ^  ^' 

.  rftogpment  o.f  q)w^,couW  nfti,b^  «i!ilw«i}  i^^e  '^«y 

.  wr\^  W  Si/pi^tlfifl ;  but  ^  was  noj  tfcg  k W  W* 
tbQ.i:'«  object  to  exl^^t  ^  smjh  ^}m  i.  *«««? 
•<We,  Fijp^/ph  Wbliqgraphpij?  ^x^  tp.viei?  ly*  (^m 

MSw  ,w  thfl*  \W%  »»>d  v^fn^.  Pft.^l  H^f 

Inquisition,  should  place  so  many  classes  before  tuf 


CAHPEN^TRY. 


TLATB  JLLVni. 


-^.-?. 


-ftj^.  *. 


Jf^.2. 


/ 


/q 


/ 


/ 


/ 


E 


». 


j^.e 


XJgwOfur^^^  -^*^\ 


.'mo- 


J^4TMmf  Ar^t-O-^'M^  JkUiiwyA 


L. 


CARPENTRY. 


PLATE  XUX. 


Fuf,  lo 


ns'^ 


y 

c 

1  , 

—I—'  ^'■- 

1 

1 

I 

-i3 

1 

1  [ 

i 

1 

f^ 

Il 

\ 

\ 
% 

IVa.l4 


:Fuf.J2. 


~s 


riff.  26. 


LZI 


-I — ' — r 
J L. 


\« 


^.  IS, 


LJ 


TE^.JZ. 


•---.?. 


-?V^.Z3, 


XdaJmrffh   J\thhjhrJ-  hy  Arf%,f  Cm^^d^  ^  Cf 


X«^«rwm/  l(r  IthA  l^*,*rj   Ktttnhnt  tfi 


CARPENTRY. 


I'LiTK  L. 


n,-  i'l  ■  Jr^i  ■ 


CARPENTRY. 


PLATE  U:. 


CARPET^TRY 


FLATi:  UI 


Fi{f.3». 


Scale   **fjf»* 


J k. 


Tig.30. 


''•-■-*'-'*-'* 


.fintZr   afjimt 


Tiff,  40, 


Fig,  41. 


Tig.  42, 


m,      % 


_.    ^«0    »m-B* 


CARPENTRY. 


FL4TE  zm. 


J^^^ 


1^.42. 


JJMwyJtJMKnlrf  ^.^ml  I'o.uvM  M, 


Ctfiri' 


BnitioD. 


CAS 

titVh^gg,  vHHih'  in^Aiehrsystttorgeir^rttllylroldd' 
the*  ftwt  place.  'The  tltte  *ot  each  Mana^crfpt  Jb 
gketiin'the  origiiKS  Airtibic,  iviih  ti  l^attif  trarnsh- 
titm,  irtfd  1t^  age  itrfd*aQthMr,  when  tfr^se  are  ktibwti, 
tfre  pditHed  0tit;  biit  ihsa  is  trot  all ;  the  tit^e  and' 
descriptioQ  of  the  work  is  frequently  iblfowed  With  * 
extracts,  a^  in  Arabic  and  Latin,  by  whteh'Some 
oftfaemoflit'eiiriottt  c/t  peculiar  ftattnies  of  "the  piece 
atre  broagfat  ^befor^  the  reader;  thereby  i^upplying 
the  want  of 'the  original,  as  wbll  to  those  who  could 
ttiA  it  if  tieceaiible,  as  to  those  whb  could  not  read 
it  though  Hi  hand.  The  learned  authur  has  also  col- 
lected vatious  *ihterestiiig  andauthentic'panicalars 
df  Saracenic  Biography,  and  corrects  some  pre- 
vdent  errbi^'  regtMing  the  lives  of  these  writers. 
We  hate  nUticed  im  error  of  this  'kind,  in  our  ac- 
count,-derived  fWrns^asiri,  of  the  celebroted  AYa- 
bian  'Philosopher  Alrazck,  given  in  the  fim  vo- 
lume of  this  6ap[^iement. 

*In  the  preface,  which  is  of  considerable  length, 
Cttsiri  gives  a  general  ^ew  of  his  labours,  and  com- 
memorates the  assistance  which  he  received  fVom 
tiie  Government  and  from  the  Learned.  Hich  as  the 
Escurial  is  in  Ambic  Manuscripts,  Its  present  stores 
are  amall,  compared  to  what  they  once  were ;.  for 
Casiri  mentions  that,  by  a  fire  which  happened  in 
1670,  more  than  three  fndta/r^<if'df  these  intefetting 
pieces 'were  tfonsumed.  '  They  wholiave  not  access 
to 'this  Yiihiable'wo^k,' which  is  indeed  but  rarely 
to  he  met  nrlth,  will  'find  a  full  view  df  its  contents, 
with  some  critical  comments,  in 'the  First  ArmenMix 
to  Harris's  Phihlogical  Inquiries^  and  in  the  'iS^-' 
cand  Appendix  to  Barington's  'LHeraru  BUtory  of 
the  Miadle  Ages.  The  latter  writer  croses  his  re- 
view by  stating  it  as 'his  opinion,  that  the  Arabian 
literature,  though  it  gnsatly  outshone  ours  during 
the  same  period,  has  mcperienced  upon  the  Whole 
too-  DMidi-prodi^it^  of  praise.  This  maypeihapa 
be  true*;  but  this  writer  has  fhiled,  as  *  abler  wtiterr 
likewise,  have,  to  ftnmish  a  sound  and  thorough  esti- 
mate of  the  attaimneuts  and  services  to  which  the 
Arabians  are  ikirly  entitled  to  lay  claim  in  f^^rd 
to  the  culture  and  advancement  of  learning,  ^lie 
erudition  of  'Oihbon,  Tast  and  varied  as  it  was, 
did  not  nearly  embmce  ail  that  was  necessary  to 
A 'full  appreciation  of  this  portion  of  Kterary  his- 
tory. His  general  view  may  be  Just,  his  criticisms 
penetrating  and  comprehensive ;  but  he  was  ignorant 
of  the  langui^e,  ana  of  some  branches  of  science, 
without  a  proficiency  in  whidi,  such  an  Estimate  could 
not  be  drawn  up  witlr  any  pretensions  either  to  cri- 
tical or  .philosophical  accuracy.  He  who  attempts, 
with  requisite  endowments,  to  supply  that  great  de» 
tit^atum^"^  Kteraipr  history  of  the  Saracens  during 
the  flourishing  periods  of  their  literature,  will  find 
the  work  of  Casiri  an  invaluable  assistant  in  such  an 
undertaking. 

C Af^TE.  By  this  term  is  here  distinguUhed  the 
classification  and  distribution  0f  the  members  df  a 
eommuntty  into  certain  classes  or  orders,,  for  ibe 
petfonnahcrof  certain 'functions,  with  the  aijoyfnent 
of  certain  pririleges,  dr  the  enduraaoe  of  cettaia 
burttens ;  and  ihe  est^liliriiment  of  iievie&itary  per- 
maaence  in  tiies^  oiders,  the  son  bt^ing  Urdained  to 
p6rfi»nn^  the  Yunetions,  'to  ^eajoy  the  ipri^legcs,  or 
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sUstAin  Ifae'bunlrens  (^theficther,  and  to  maity  lonly    C^^te. 
in 'his 'i^v'n' tribe,  ^without  mixture  T)f  the  classes,  in  '**'*V^^ 
regi^ae^sticeesidun,  through  all  ages. 

^e  t^rm  Cane  is  borrowed  fVom  the  Portuguese.  Origin  of 
It^watf  ftfe  term  ap^iffed  'by  that  people,  who  ^first  6f  **»«  'A*«™- 
the  %uiropean'Y^ftfb8')lbnnea  e^taBlUhments'hi  InBia, 
tbthe  ^rlasSA  w'Hith  they  found  estaliliBhed  updti  this 
princ'qile  among  'the  iimabitants  t^  thslt  pmtion  of 
the  globe ;  an'dTirdm  them,  as  it  was  from  their  inter- 
course  tMt  the  rest  of  tlie  nations  df  modem  l:o- 
rope  first  derived  thdt'fkmHiarity  ^th  the  manners 
and  institutions  df  the  people  x)f  India,  the  term 
made  its  way,  and  Was  est^iihed  in  the  o^er  lan- 
guages df  £ur<}pe. 

'^"nie  insftttution  ils^lf  appears  in  the  early  ages  61 
sDcifety  To  have  been  very  exteneiveW  imroduced. 

In  regard  ^to  the  ancient  iDgyptrans,  the  !kct  isTMi  imti- 
universally  anH  fbmiliariy  known.  IThe  I'reSident  fie  tntmn  wide- 
Oogua,  Who,*wtth  singular  industry,  and  no  ordinary ^^  diOised. 
judgment  and  sagacity,  exjilored  the  remains  of  an- 
cient times,  comprehends  a  great  body  of  history  in 
a  few  words.  "  We  may  farther  observe,"  says  he, 
**  that,  in  the  Assyrian  empire,  tlie  people  weredis'* 
tributed  into  a  certain  number  of  tribes, 'and  that 
professions  were  hereditary ;  that  is'to  say,  children 
were  not  permitted  to  quit  their  father's  occupation, 
and  embrace  another.  We  know  not  the  time  'not 
the  author  (^  this  institution,  Which,  from  die  high- 
est antiquity,  prevafied  over  almost  all  Asia,  as  well 
as  in  seveml  other  countries."  It  is  not  necessary 
here  to  surdbarge  the  reader  with  the  authorities 
which  he  quotes.  The  passage  itsdf  (P.  i.  B.  i. 
Ch.  i.  Art.  'S:^  'will  be  consulted  by  all  iffbn  dis- 
trust the  legitnnacy  of^his  infi-rence,  or  desire  tw 
prosecute  the  inquiry. 

It  is  stated  in  the 'common  histories  bf  Greece, 
that  Cecrops'distribUted  into  four  hereditary  ibhisses, 
or  tribe»,  all  the  inhabitadts  idf  Attica.  And  We  aiie 
infiirmed  by  Plutanib|  m  his  Life  of  llieseus/tbat' 
by  this  prince,  the  dass  of  priests,  and  timtbt  no- 
bles, in  other  words  the  magistrates  or  mfittary  lead* 
ers,  were  united  into  one:  whence  the  society  was 
composedof  three  classes;  1.  l*he  sacerdotal,  legis-  ' 

lating,  and  rtiling  class ;  ^,  Itie  class  of  iiuiband*' 
men  ;  and,  S.  The  class  df^traQesmen.  '*  To  the  no- 
bility," says  the  illustrious  biographer,  ^^  he  commit- 
ted the  choice  of  magistrates,  the  teaching  and  dis- 
pensing of  the  laws,  and  the  interpretation  of  all 
holy  and  religious  tilings ;  the  whole  city,  as  to  all 
other  matters,  being  as  it  were  reduced  to  an  exact 
equality ;  th^  nobles  excelling  the  rest  in  honour,  the 
husbandmen  in  profit,  and  the  artificers  in  number. 
And  Theseus  was  the  first who,as  Aristotie  says,  out 
of  an  inclination  to  popular  government,  parted  with 
the  regal  .power ;  which  Homer  also  applears  to  at- 
test, in  his  catalogue  of  the  ships,  where  he  jzives 
the  nameorPxOFrs  to  the  Athenians  alone."  I^iere 
is  a  passage  near  the  1)>eginn^ng  of 'Plato's  Timaus, 
which,  though  in  awdrkbf  ^cy,  is  not  without 
some  wi^i^ht,  as  evidence .  either  of  -coUclusionil 
i^hich  w^re  .drawn  by  men  of  researdi.  Or  of  tradi-i 
tions  wliich  were  cuxtent  lunong  the  peopie.  In  this 
passnge,  not  only-is'lt  assetted^  that, tn  the ,primevid 
itnte  tyf  the inhAttaUts  df  Attica,  thevxi^seiiAded 
the ^gytrtSans intheBtvitfon  faito >faeri^ditayy daisei 
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and  professions ;  but  a  yery  accurate  description  is 
giypn  of  those  classes,  five  in  number ;  viz.  1.  The    ^ 
class  of  priesto ;  2.  The  class  of  handicrafts ;  S.  The 
class  of  shepherds  and  hunters;   4.  The  class  of 
ploughmen ;  5.  The  military  class.     U^urw  fuv  ro  rm 

TUf  ro  rw  ^npuMfyoiVf  or/  xa(t  auro  ixoroy*  aXX^  di  ux 
f^i/Ufisy/Mm,  dtyMH^ir  ro  rt  rm  vo/idw  not  rw  ^^turuir 
TO  rt  rm  ytoi^w  xm  ^  ro  fiMyiftMf  ytvoif  wko  'Kwrrm 
rftw  ^f y«y  nmy^^iiMW^  d#(  tfdiv  a\Xo  «rXiiy  rw  9%it  roi>  *Ki^ 
"kkliM  i«ro  rn  vofM  rffOtraxh  /mXi/v. 

We  are  informed  by  Aristotle,  that  the  people  of 
Crete  were  divided  into  castes,  after  the  manner  of 
the  Egyptians,  by  the  laws  of  Minos.  Eomi  df  v  mr 
«df  Wfti^i.f^'  i/WM  yvu^ifiAv  roig  ^nft  roXtrua^  f/XoMfar- 
gtv,  or/  du  dtfi^^ou  x'^^'i  *<**^  7*^  ^*  **^^  xou  ro  n 
fjMX'/^9  irigo*  i/iwi,  %ou  ro  ytti^wr  iv  Az/vwr^i  n  yo^  * 
iX^t  rov  rfVfw  rwrw  trt  %ou  vwr  ra  r%  «gi  njy  K^rijy. 
Ta  ^y  yy  in^/  AiTiMrroy,  2f<»i»(^<oc,  w(  fotfir,  irw  yofbo^rth 
tfttyror  M/y«  df  ra  ^fi  K^rqy.    Po/t/.  vii.  1. 

It  is  worthy  of  observation,  that  certain  vestiges 
at  least  of  that  ancient  institution  aret  iiiU  visible  in 
Egypt.  <<  La  distinction  par  families,*'  says  General 
Reynier  (De  FEe^ie,  p.  56),  "  sc  retrouve  encore 
dans  les  villes :  1  (exercise  des  arts  et  metiers  est  he- 
reditaire :  le  fils  imite  les  precedes  de  son  pere,  et 
ne  les  perfectionne  pas," 

We  have  a  remarkable  passage  to  prove,  that, 
among  the  ancient  Persians,  the  same  division  into 
castes  existed  which  now  has  place  among  the  Hin- 
doos.   In  the  Zendavutaf  as  translated  by  M.  Anque- 
tn  Duperron,  it  is  said  :  '<  Ormusd  declared.  There 
are  three  measures  (literally  weights,  f •  t.  tesu,  rules) 
of  conduct,  four  states,  and  five  places  of  dignity, 
^he  states  are,  that  of  the  priest;  that  of  the  sol- 
dier ;  that  of  Uie  husbandman,  the  source  of  riches ; 
and  that  of  the  artisan  or  labourer." — <'  We  are  told," 
'  aays  Sir  John  Malcolm  (HUt.  of  Persia^  i.  205)i 
**  that  Jemsheed  divided  his  subjects  into  four  classes, 
and  that  he  allotted  to  each  a  separate  and  fixed  sta- 
tion in  life ;  which  seems  to  imply  that  the  condition 
of  the  ancient  I^ersians  was  like  that  of  the  modem 
Hindoos ;  and  that  the  extraordinary  institution  of 
tcast,  which  now  exists  in  India,  was  once  known  in 
Persia."    Sir  John  proceeds  to  state  some  reasons 
which  induce,  him  to  doubt  the  reality  of  tlie  fact ;  in 
not  one  of  which,  however,  there  is  a  particle  of 
weight. 

Sir  John  quotes,  and  translates  for  us  a  passage 
from  Strabo,  which  asserts  that  a  similar  institution 
existed  in  Iberia.  *^  Four,  kinds  or  classes  of  people 
inhabited  that  country.  From  what  they  consider 
the  first  class,  they  appoint  their  kings  according  to 
nearness  of  kindred  and  seniority  ;  these  administer 
justice,  and  head  their  armies :  The  second  is  of 
priests,  who  take  charge  of  their  political  rights  with 
respect  to  their  ne^hbours:  The  third  of  soldiers 
and  husbandmen :  The  fourth  of  the  people  in  ge- 
neral, who  are  slaves  of  the  king,  and  nerform  every 
menial  office."  This  account  of  the  distinctions  of 
the  castes  is  evidently  incorrect,  and  by  a  man  who 
was  not  well  informed.  .The  &ct  of  the  Iberians 
being  distributed  in  a  remarkable  and  uncommon 
manner,  he  knew ;  otherwise  there  would  have  been 
iio  occasion  to  single  out  the  fiict|  in  the  description 


of  this  particular  people.    He  knew  also  that  they  c^^ 
were  divided  into  four  principal  dassft.    With  re*^>^v^ 
gard  to  the  matters  of  detail,  however,  his  wordi 
bear  internal  evidence  that  either  his  infonnatio&had 
been  vague  and  inaccurate,  or  that  his  recoUectioD 
had  become  so.' 

From  a  dissertation  of  Mr  Jobville,  on  tjie  reli- 
gion  and  manners  of  the  people  of  Ceylon,  (And. 
Jtesearchcsy  vii.  430*}  we  find  tliat  there  is  idEdent 
evidence  to  prove  the  existence  of  a  similar  ioititu- 
tion,  anciently,  among  the  Buddhists  of  Cejlon;  and 
by  consequence  to  infer  it,  among  the  other  Budd- 
hists, spread  over  so  laree  a  portimi  of  Asia. 

After  this  evidence  of  the  general  diffuaioo  of  the 
institution  of  castes,  in  the  rude  ages  of  the  world, 
especially  in  Asia,  there  is  a  temptation,  from  the 
following  passage  of  Herodotus,  (Lib.  I.  cap.  101.) 
to  infer  its  existence  among  the  Medes,  at  the  eom* 
mencement  of  the  monarchy.    £01  bs  Mn^  rmk 

There  is  nothing  in  the  passage  which  serves  to  fii 
the  meaning  of  the  word.^EMa ;  ai^d'tbe  names, its 
plain,  are  words  of  the  ancient  Median  language. 
But  we  know  that  the  Mo^m  were  the  priests;  uid 
hence  there  is  reason  to  conclude,  that  the  other: 
words  also  are  names  of  classes  and  professions;  la 
other  words,  of  hereditary  castes. 

The  institution  of  castes  may  be  traced  in  pUca 
with  which  we  are  more  intimately  connected.  Mr 
Millar,  to  whom  the  world  ia  indebted  for  almost  the 
first  lessons  which  it  received,  in  tracing  the  facts  of 
history  up  to  the  general  laws  of  the  human  inin4 
has  called  our  attention  to  the  fact,  that  in  the  an* 
cient  condition  of  our  Saxon  ancestors,  the}'  were 
divided  into  four  great  classes :  1.  The  artiScenaiMl 
tradesmen;  2.  the  husbandmen;  3.  those  whoa- 
ercised  the  honourable  profession  of  arms ;  aod,  i 
the  clergy.  Mr  Miliar  adds,  {Hut,  Viao  of  Ik 
English  Gov.  B.  1.  ch.  ii.)  '<  From  the  natonl 
course  of  things,  it  should  seem,  that,  in  every  couo* 
try,  where  religion  has  had  so  much  influenee  as  u 
introduce  a  great  "body  of  ecclesiastics,  the  peoplet 
upon  the  first  advances  made  in  agriculture  and  ia 
manufactures,  are  usually  distributed  into  the  Hoe 
number  of  classes  or  orders.  This  distribution  is  ac- 
cordingly to  be  found,  not  only  in  all  the  Europeia 
nations,  formed  upon  the  ruins  of  the  Roman  Ed* 
pire ;  but,  in  other  ages,  and  in  very  distant  parts  of 
tlie  globe.  The  ancient  inhabitants  of  Egjpt  vt 
said  to  have  been  divided  into  the  clergyt  the  mili* 
tary  people,  the  husbandmen,  and  the  arti6cers.  The 
establishment  of  the  four  great  casteif  in  the  coudU; 
of  Indostan,  is  precisely .  of  the  same  nature." 

Human  nature  is  very  uniform  in  the  pheoom^ 
which  it  exhibits.  The  new  world  displays  a  strik- 
ing resemblance  to  the  old.  The  same  stage  of  so- 
ciety presents  nearly  the  same  results.  ^^'^^ 
reason  to  conclude,  that  something  which  resembled 
the  institution  of  castes  existed  among  the  aoctent 
inhabitants  of  Peru  and  Mexico.  The  Count  Carlii 
the  celebrated  author  of  the  Lettres  A^^ericam 
when  treating  (Lett.  xiii.  and  xiv.)  of  the  laws  of »« 
Peruvians  savs :  "  Les  citoyens  furent  distribu^  es 
classes  ou  tnbus.  *  •  *  II  n'etoit  pas  pennis,  ai  ptf 
inarriagey  ni  par  cbangement  d'habitatioo,  de  coo- 
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Cute,  fondre  une  ckBse  avec  Tautre :  car  la  loi  defendoit 
de  te  marier  d^ns  une  autre  famiUe  que  celle  d'ou 
Ton  Bortoit.  •  •  *  N'oublions  pas  le  soid  qu'on 
aToit  de  reducalion  des  enfabs.  ,  C'etoit  toujoure  le 
pere  qui  elevoit  son  fils.  L'education  consietoit  i 
apprendre  aux  enians  rdturiert  le  metier  que  chaque 
pere  de  famille  exer9oit/*  &c.  We  are  informed  by 
Clavigero  (His$.  of  Mexico ^  B.  iv.  §  5^)9  that  '<  the 
sons  in  general  learned  the  trades  of  their  fathers, 
and  embraced  their  professions;  thus  they  perpe- 
tuated the  arts  in  famiIieS|  to  the  adrantage  of  the 
•tate/' 

8uch  is  the  extent  to  which  this  institution  has 
existed  on  the  surface  of  the  globe.  We  shall  next 
endeavour  to  ascertain  the  state  and  condition  of  the 
human  mind|  to  which  it  may  be  considered  as  owing 
its  origin. 
I,  sod  "^^  lowest  and  rudest  state  in  which  the  human 
Cftiue»of  race  are  found  to  exist,  may,  in  a  certain  general 
th«  Wide  way,  be  described  as  the  hunter  state.  That  of  the 
l^l^ll^^/shepherd  is  the  next  stage  in  the  progress  toward 
*  the  advantages  of  civilized  life.  The  agricultural 
state  succeeds;  when  men  begin  to  cultivate  the 
ground  for  the  means  of  subsistence,  apd  experience 
the  benefit  of  fixed^habitations. 

So  lonff  as  they  continue  in  the  condition  of  hun- 
ters or  of  shq>herds,  the  division  of  labour  is  un- 
known, and  all  the  multitude  of  blessings  which  it 
brings.  Every  family  is  itself  the  author  of  all  the 
aimple  accommodations  which  it  knows.  The  tent 
or  hovel,  the  waggon  or  cart,  is  constructed  by  the 
men;  the  coarse  garment,  is  spun  and  even  woven 
hj  the  women. 

In  this  situation  of  things,  the  accommodatioi|s 
with  yrhich  it  is  possible  for  human  beings  to  supply 
themselves  are  few  and  imperfect ;  and  li^  js  a  scene 
of  privation. 

When  population  has  so  far  multiplied  as  to  ren- 
der the  produce  of  flocks  and  herds  insufficient  for 
the  means  of  subsistence,  and  the  cultivation  of  the 
land  hgs  become  necessary,  the  inconveniences  aris- 
ing from  the  want  of  the  division  of  labour  becomes 
still  more  sensible  and  oppressive.  The  labours  of 
the  field  are  neglected  while  the  family  are  engaged  at 
the  loom,  or  repelling  the  incursions  of  an  enemy. 
The  accommodations  of  lodging,  of  clothing,  of  taste, 
and  fancy,  are  wretchedly  supplied,  when  the  busi- 
ness of  extracting  the  means  of  subsistence  fVom  the 
soD,  exacts  the  greater  part  of  their  time  and  attention. 

The  progress,  however,  of  human  improvement, 
though  not  necessarily,  is  commonly,  in  point  of 
fact,  at  least  in  the  more  uncultivated  ages,  exceed- 
ingly.slow.  Men  continue  to  suffer  under  the  in- 
conveniences which  their  present  condition  imposes 
upon  them,  complaining  of  their  miseries,  but  unable 
to  form  a  clear  conception  of  tlie  means  of  exemp- 
tion, and  doubtful  of  all  the  remedies  which  are 
pointed  out  to  their  attention.  In  the  mean  time, 
as  the  human  mind  is  essentially  progressive,  and, 
unless  in  very  extraordinary  circumstances,  never 
fails  to  make  progression,  the  uneasiness  which .  is 
felt  uiider  the  inconveniences  of  a  state  t9  which 
the  mind  has  become* superior,  and  above  which 
it  is  ridng  higher  and  higher  every  day,  is  conti- 
nually increasing ;  and  at  last  rises  to  sudi  a  height 
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that  some  change  is  unavoidable ;  and  the  society 
are  prepared  to  welcome  the  most  plausible  of  the 
schemes  which  are  proposed  to  them. 
.  The  grand  steps  which  are  made  in  impcoving  the 
condition  of  mankind,  though  essentially  the  result 
of  a  progression  in  the  minds  of  the  society  taken  as 
a  whole,  are  commonly  the  immediate  suggestion  of 
some  one  individual,  or  small  number  of  individuals, 
whose  conception  of  the  necessity  of  a  change,  and 
of  the  means  of  relief,  is  more  clear  and  determi« 
nate  than  that  of  the  rest  of  the  community. 
-  In  the  earliest  stages,  when  the  hubaan  mind  is 
weak  and  prone  to  superstition,  the  individuals  who 
project  the  great  improvements  in  the  state  of  so- 
t:iety,  endeavour  to  accelerate  the  consent  of  the 
people,  and  overcome  their  reluctance  to  innovation, 
by  giving  to  their  projects  the  character  of  a  divine 
revelation  and  command.  The  first  legi8laU>rs  of 
almost  every  country,  we  find  to  have  represented 
themselves  as  depositaries  of  the  divine  will,  and  en- 
trusted with  a  revelation  firom  heaven. 

If  we  take  the  Hindoos  as  a  model,  the  people  di- 
vided into  castes  with  whom  our  acquaintance  is  the 
most  complete*  we  shall  conclude,  that  some  indivi* 
dual,  wise  enough  to  perceive  the  cause  of  the  tin- 
conveniences  under  which  men  sufier  while  the  divi- 
sion of  labour  is  unknown,  and  placed  in  circum^ 
atances  which  enabled  him  to  clothe  himself  with  a 
divine  authority,  overcame  in  most  places  the  reluc- 
tance of  the  people  to  so  great  a  change  of  their 
manners  and  habits,  and  accelerated  the  date  of 
their  improvementi  by  persuading  them  that  the  di- 
vine power,  or  dhdne  powers,  now  commanded  them 
to  be  divided  into  dasses  for  the  performance  of 
pertain  offices,  ... 

In  the  early  stages  of  society,  however,  the  wants 
of  men  are  few ;  and  the  ideas  of  the  legislator  him- 
self are  incapable  of  extending. to  a  grcA^  variety  of 
cases.  In  such  periods,  the  power  of  superstition  is 
always  exceedingly  great.  Unacquainted  with  the 
taws  of  nature,  and  exposed  to  the  most  dreadful  vi« 
^ussitudes,  which  they  arealtogeth^  unafaie  to  fore* 
see,  human  life  appears  to  men  in  that  situation  to 
liang  altogether  upon  invisible  powers^  The  human 
mind  is  incessantly  occupied  with  conjectures  re^ 
specting  what  those  unknown  powers  will  jproduce^ 
and  with  tormenting  apprehensions  that  they  will 
produce  evil  rather  than  good.  The.  p^soas  who^ 
m  this  state  of  thmgs,  are  skilful  enough  to  creisteA 
persuasion  that  they  are  better  acquainted  than 
others  with  the  will  of  these  powers,  more  especially 
if  accompanied  with  a  persuasion  that  they  have  ah 
influence  over  that  will,  and  can  turn  it  more  or  less 
whichever  way  they  please,  become  an  object  of 
supreme  regard.  Nothing  can  be  done  .  without 
them.  They  are  the  most  important  class  in  the 
community.  When  society  is  first  divided  into 
classes,  for  the  sake  of  the  division  of  labour,  the 
priests,  therefore,  are  always  a  separate  class,  and 
always  in  the  place  of  highest  distinction. 
•  .Alter  the  evils  to  whidi  men  in  the  rude  state  of 
society  conceive  themselves  liable  from  the  unknown 
and  invisible  authors  of  physical  events,  the  evils  to 
which  they  are  liable  from  the  incursions  of  hostile 
men,  appear  the  oext  in  magnitude.    While  the  ia« 
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•titaUons  of  .-lociety  <antf^iinpOTftct,  >«iid  ^  the 
mind  is  weak,  these^evils^an  'ver3F|;mt,  wod 
a  terrific  picture  toan  tmaginatioii  peipeti«Jlyliennted, 
with  fear,  -in  the  fade  agesof  aooaty,  therefore, 
the  soldier  is  always  achemcter-of  great  impettenee^ 
He  is  jthe  barrier  against  those  «rils  whioh  node  next 
in  order  after  the  evils  against  which  the.  priest  a^ 
ibrds  relief  When  classes,  are.fint^rmed,  the<sBi* 
litery  are,  ttherefore,  always  a  foeparate  cbss,  and 
next  in:  rank  and  veneration,  to  ^e  .chtts  of  tho 
priests.  It  is  remarkable,  that  the  rank  and  oobso» 
quence  of  <both  classes  are 'founded  upon  fear.  It 
is  also  remarkable,  though  a  natural  consequence, 
that,  in  all*ages,  they  are  most  qpt  to  he  ▼enetaled 
,by  the  most  timid  persons^-^e  most  timid  sex,  for 
example ;  over  whose  imagination  ^e^priest  and  the 
soldier 'have  a  proverbial  Siray.  cit  tsiafther  •obsenr* 
able,  and  a  necesaaiy  consequence, 'that  :as  the  lears 
with  teqpeot  to  invisibie  powers,  and  with  'lespect  to 
the  inoursions-of  hostile  men,  gradaaUy^edme  as 
society  advances,  and  have  iess  and  iess  elfeot  iqpoa 
the  imaginations  evsn  of^thoae  who  are  raostapt  to  be 
governed  ^by  the  ^passion  <of  fear,  so  the  respect  for 
the  casteo  cif  »priest  and  soldier  aare  destined  to  stdk 
in  rdative  importance,  as  the  institutions  of  society 
ore  improved,' and  the  human  mind  becomes  stvengv 
After  provision  b  made,  in  that  early  .stage  ^ 
eociely  'which  we  are  endeavouring  to  detcrihob 
against  »the*  two  clasfes  of  &ars  against  whicli  ^tfae 
priest  and  the  soldier  hold  up  Iheir  respective  shields, 
the  case  of  subsistenoe  is  the  object  of  .greatest  im- 
portance. A 'dam  of  husbandmen,  thcHrelbre,  is  a 
Aooessary^aad 'Sevar  faOing  instiiutiaii,  and,  in  tiie 
scale  cffMskimd  consequence,  -  iihis .  oider  follows 
immediately  after  the  sacerdotal  and  the  nulitaij 


Beside.  tbe^niesDS  of  aubsistenfie,  other  acooasm*- 
.  iationB.Wtt  vofuifoi.  Am,  at  first,  'vesy  few  are  so 
Sttwch  aoteown,  aod,  by  consequenoe,  very  few  are 
demanded.  One  «bss  of  Jhe:ooamiuai^  are,  there* 
.fere,  sqiposedito  ^  anflSci— t  lor  the  supply  of  aH 
ether  WBBSi,  jsad  (the  .pecfonnaDoe  of  aU  other  ser* 
.eioes. 

It  is  obfious,  that  reflection  upon  the  lawa  of  hu« 
man  nature  would  lead  us  to  draw  a  picture,  nearly 
the  same  with  this,  if  we  were  oaUed  uuon  to  de« 
aeribe  the  stale  4if  aoemty,  at  thetkoe  snien>lhe  di* 
«ision<iffabouria  first  introduoed,  eaen  if  we  had  no 
spooific  Acts  tO'diroot  our  inquiries.  In  a  remark'* 
sUe  passiy  in  Iteo,  in  his  second  book  De  Re* 
jmUicMt  ^inscribes  the  ongm  of  poKtical  dtssociation 
and  hnfs,^lo  the  benefiu  winch  were  sought  dbr  by 
the  division  of  labour,  rj^vifwi  eoXic,  «;  ty  £fmif 
HTutor,  rvy^wm  ^f^v  txoiiD^  sa  aumj;^^  oXXa  «t>JUii9 
9f69n^  Am  men  cannot  be  supplied  with  acoammo- 
datioas  in  any  tolceaUe  degree,  but  bj  the  division 
of  labour  and  em^ogonents,  ope  man  prodooiug'One 
thing,  another/ aaiolbery  and  every  aaan  getdog  sidiaa 
he  waMts, .  by  eiphange  with,  odier  men,  an  asaaouH 
tion  of  a  cevtaiu  nua£er  lof  men  as^aeeeasary  for  ssell 
beimf ;  and  Jience  aociety  and  .laws,  in  exact  co- 
incidenoe  walh  <the  deduction  whkb  weiuae  pseasBt«t 
id  i^bove,  he  aqrs,  that  Ae isiosplest feamof  aiocialgR 
wodd  censistM  ffiMu*/or  five  onem.  of  jnen. f  > A^mUs 


m^.  The  coinoidence  is  very  nearly  complete 
between  the  speculation  and  the  practice;  hetscai 
wittt  is  in  this  manner  in&iied,  and  whst  is  recoi. 
.•edof  ancient  natXHis^  and  witnessad  snunglfae  fih- 
dus. 

Under  all  the  diflBcuktes  undnr  arhicfa,  eipeddlf 
*jasude  ages,  human  socie^i  and  ^hs  'hinn  idni, 
make  progress,  small  ^ue  ike  ateps  ^wfaidh  can  be 
taken  at  onoe.  .When  jprofessioDS  were  sdpsrtlei, 
and  the  vast  benefits  derived  firom  the  separation  bi* 
gan  to  be  felt,  the  hmnaa  saind  was  not  soffioicoiij 
«sSmag  to  perceive,  Ihat  there  was  no  da&gerwfaauo* 
ever  that  they  should  ever  agam  be  oanhnedaiil 
confounded.  No ;  it  was  .imagined  to  he  anoter 
grand  effort  of  the  same  wisdom  which  had  made  die 
separation,  .to  tdce  eaxe  of  its  pormaaenoe,  and  to 
make  protisioa  forsecniin^.the'benefitsef  itihra^h 
all  ages.  With  this  view  tt  was  lhoii|^  aeceaay 
:to  ordain  and  isanction,  by  .divine  auliiorityi  Ikat  the 
eon  should  fdlow  thepiofossion  of  Aefather,ani!be 
subjeet  to  the  severest  punishment  if  ha  engaged  in 
any  other  oooupxtion.  To  secure  also,  m  eacfa  p^ 
fession,  the  due  succession  Jtd  aons  to  hibien,  it  «is 
-neoeasary  that  marriage  ahould  be-stiictly  nf^iiated; 
and  .'the , method  whidi  obvious^  enau|^  auggeaai 
;itselfibr  that  purpose  was,  that  the  memberssf  adi 
cbss,  nude  and  female,  should  be  compdled,  nder 
the  severest  penalties,  to  nsanyimly.anKRig  tin* 
aeiaes,  jand  j>ever^-  by  interDBarsingr  j  to  jruin  and  can 
fri^w^  thf  aciiiai  stci  castas. 

So  far  the  aim,  ftt  any  rate,  was  good.  He  t^ 
nefit  of  the  whok  aocaeigr  was  the  abyectwfaidiS 
these  regulations  amae:  aPDomafcad  assfidtfopionsie, 
jmd  no  dJeyadrtion  jpf  aiy  of  ^the.  dassta  was  dAa 
intended  by  any  of  these  enactments,  or  neoeaaf 
ibr  the  endii  wludi  they:  were  destined  to  seif^ 

The  dq^pnadatioii  of  one  set  •of  Ae.  oaaiea,  in  oa^ 
parison  with  jmolher,  ^was  Ae  aeault  of  sb  ate* 
thought,  and.in  the  psirsuit  of  ends  of  a  diSBratf^ 
acription.  When  «ne  of  the  castes,  as  that  of  tk 
prieals,  or  Ae  aoldiers,  ibuad  itsdf  possessed  of  v 
.  wfluence  over  the  mnods  of  the  rest  of  the  coffiBiui- 
t^,  such,  that  k  could  establish  oertain  poiats  of  be- 
hef  in  its  own  fiivoor,  it  was  never  iong  heiore  it  awl* 
^  itself  of  that  advaitfage,  and  pus&d  it  totbeot- 
4nost.  If  it  eould  inspire  the  belief  that  it  was  bmr 
jrafaie,  worthy  of  higher  privileges,  and  grestff 
honour,  than  the  rest  of  the  comnumity,  it  never 
&iled  to  get  this  point  established  as  an  incootrs- 
vertible  right,  not  the  result  of  the  mere  will^sf  tbe 
conmiunity ,  but  of  an  absolute  knr  ef  nature,  or  eren 
a  revelation  and  command  firom  God. 

As  every  elevation  of  one  class  impUes  a  oart^ 
apondent  ikgradati&n  of  another,  and  as  there  ib  m 
and  to  the  elevation  which  one  chus  will  aim  i^ 
there  is  sra  end  to  the  degiadatien  which  will  be  io^ 
spaaed  «pon  anolhoc:if  the  state  of  ihehnmaa  niad 
ssaafficiently  weak  to  gine  :tooiiedassan  nnboood* 
ed  influence  over  the  belief  of  anollier.  Hsw  a^ 
tiMra%  thia  extreme .decradatien^is.grsAsd  upoo  ^ 
iaatitiitioaof  caates,  wJtt  immediaSdy  appear. 

As^we  derive  «ue  most  minute  and  prscticd  a» 
mahtaace  jrith  :the  ahaua  into :  whioi  socic^  ^ 
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Ca/d^     aoilibd  by  Ae-ajTuHMlniwafc  of  caitel,  fcom  wfin^    bin  abide;     CoB^taatly  mmt  be  ibow  respect  to    ^^ 
^"^"V*^*^  lereoune  inth  tbe<  IifoddSy  tba  parikubM  wbicb  aM    BrabiiieDB»  ^o  bave  gromi  oldt  wha  knoir  tbe 

or  the  In.   at  tbiedtyexbifaited  n  Hiadattcn,  and  psofided  for  aeriptiUMy  wbo  are  pure*"    **  The.  king  must  ap* 

diao  Cwtes  bj  thebilawtt  aiibid  tbe  most  certaia  means  of  ac*    point  seven  or  ei|^t  ministers,  Ac To  oneleam* 

n^parttca*  qpjiJQtf  precise  and  spedfie  ideas  coaceniing  tfaia  edBrabmen,  disting^tished  among  tbem  all,  let  the 

remarliable  institutiou.  king  impart  bis*  momentous  counsel.    To  bim^  with. 

According  to*  tbe  sacred  law  book,  entitled  the  Aill  confidence,  let  him  entrust  all. bis  transactions; 

"  Ordinancef'  f^Mmm,**  tbe  Creator,.  **  that  tbe  btt«  and  with  him;  having  taken  his  final  resolution,  let 

man  laoe  might  be  multiplied,  caused  tbe  Brahmen,  him  begin  all  his  measures,"   *'  Let  him  not,  although 

the  Cshatrifa^  tbe  Yaiagn,  and  the.  SuAra  ^so  named  in  the  greatest  distress,  (nrovoke  Brahmens  to  anger, 

from  tbe  Soriptute^  firaUxUon,  nteabhf  ana  labmr)^  by  whom  Bri&raa,  the' all-devouring  fire,  was  creat* 

to  fmioeed.  ftom  his  mouth,  his  ann,  bis  thigh,  and  ed,  the  sea  with  waters  not  drinkable,  and  the  moon 

hisfbotk"   <' Foe  tbe  sake  of  preserving  this  universe,,  with  its  wane  and  increase.     What  prince  would 

the  Being,  supremely  glorious,  allotted  separate  du*  gain  wealth  by  oppressing  those,  who,  if  angry^ 

ties  to  those  wbo  sprung  respectively  ftom  bis  mouth,,  could  frame  other  worlds,  and  agents  of  worlds,  could 

has  asm,  bis:«hi(|b,  and  his  foot.    To  Brafamens  he  give  being  to  new  gods  and  mortals?  What  men» 

assigned  tbe  duties  of  readmg  the  Veda,  of  teaching  desirous  of  life,  would  injure  those  by  the  aid  of 

i^.  of  sacriicing,  of  assisting  others  to  sacrifice,  of  whom,  worlds  and  gods  perpetuidly  subsist ;  those 

gtmg  afans,  if  ibc^  be  rich,  and,  if  indigent,  of  re-  wbo  are  rich  in  the  knowledge  of  the  Veda  ?   A 

eeiving  gifte;  To  defend  the  people,  to  give  alms,  to  Brabmen,  whether  learned  or  ignorant,  is  a  power- 

\               aaciifioe,  to.read  the  Veda,  to  shun  tbe  allurements  ful  divinity;   even  as  fire,  is  a  powerful  dlvimty, 

of.  sensual,  gratification,  are»  in. a. few  words,  the  ^*  whether  consecrated  or  popular.     Thus,   though 

I               ties  of  &  Cnatriya^.  To  keep  herds  of  cattle,  to  he*  Brabmmis  employ  themselves,  in  all  sorts  of  meaa 

alow  laigesaea,  to  sacrifice,  to  read  the  scripture,  to  occupations^  tliey  must  invariably  be  honoured ;  for 

carry  on  trade,  to  lend  at  interest,  and  to  cultivate  tb^are  something  traescendently  divine." 

land,  are  presoAed  or  permitted  to  a.Vaiaya :  One  Ihe  least  disrespect  to  one  of  the  sacred  order,  is. 

WDmdpei  dn^  tbe  Sopreiee  Ruler  assigns  to«  So^  the  most  atrocious  <^  crimes.    **  For  contumelious 

mm,  namely^  to.  serve  tbe  befiiecHnet wms  d:  clMseSi  language  to  a  Brahmen,"  says  die  code  of  Meniiy 

titheiat  depredatmgtbeir  worths"  *^  a*  Sudra  must  have  ;an  inm  style^  ten  fingen  long^ 

^  Seek  is. tboi employment ef  the  castes;  and  muh  thrust  red*hot  into  his  mouth;  and  for.  menng  to 

fbeaalbority  wbmceitiaderhredi    Tim  nest  greaib  mve  iostructioe  te  priests,  hot  oil.  must,  be  poured, 

peeuliari^  is».  tbe  degree  of)  elevstioa^  which' one  sei  into  bisoMutb  and  ears." 

of  the  castes  was  eiubledi  to^  uausp,  aedb  tiie  corrsvii  'Die  famra  give  to  the.Brahmens  the  most  remark? 

spondent^ograiiatiDniOf  the  others.  aWft  advantages!  over  tbe  other  classes  of  the  com» 

Mests.           t.  Tbe  Brahmens,  oc  tbe  priestsw    **  Sinee  the  meni^    Neither  the  person^  nor  so  much  as  the 


Brahmee  smwg<fhDBB«tbe  mostfexxBelient'part,''  says  property  <^  the  Brahmen,  can  ever  be  touched,  ia 
the'  ssme  dsripe  oeder  immediately  quirted,  **  since  awmrdieg  punishment  br  the  mostatrociouscrimes. 
be  was  tbe  firsfr  bom^  and;  since  he  possesses  tte  "-  Never  shall  the  kmgf"  says  one  of  the  ordinancea 
Veda,  be  is^  bytrigbtv*  the  chief  of  tbii  wlwle  cre»  of  Menu,.  *^  day  a  Brahmen,  though  convicted  of  all 
iltssD.  ^  Him  the  E^ing,.  who  enisle  of^  luaaself,.  pl»^  pamible  crimes ;  let  him  banish  tbe*  offender  from 
dttcedni.die-  begmiiing  firom  hia^  owtt  mamA,  Atafy  W  realm*  but;  witk<  all,  bis  property. secure*' and  his 
hssangpsrfiiBmed  holyi  risesy  he  might  presentidfa^  body  unhurt."  •  IJiisijueivileged.  order  was  entirely., 
rified  butter  to.  die  gods,  and  cakes  .off  rice«t».tha  easempt  fi«»m  taxes*  One  of  the  most  iooportant  of. 
pregenitonef  mankind  fertile  pieservatieB  of  tbia  all  dutieeis  ta  bertow- wealth,  upon  the  Brahmens^ 
itorld«    What  created  being  then,  caa^  surpass  fiim^   by  ieoessant  gifts  and  donations, 

vitkwbose  mouth,  the  code  of  the*  finoament  ctmk  .  2m.  TheCstatriyas,  or  the -military  caste.  Thougli  Military 
tinnally  feast  on  clarified  >  buttery. and:  the  manee  d  the-  BrahoeeS:  look  dosro.  upon  this  class,..they  axe  Caste, 
ancestom  oo.hallewed  cakes  i  Of  createdithiogB^  the  looked)  up  teby  all  the.  rest  of  tbe  classes,  with  a 
most  excellent  are  those  wfaieb:  are  animated  r^  of  the  prostrate  veneiation,  inferior  only  to  that  with  whicb 
aniaaated,  those  which  subsist  by  inteUigence;  of  th&Brahnsens  are  rsgfffded*  Tbedi&renceof  rank, 
the  intelligent^  menkJed ;  and  of  men,  the  saoewkital  in  Indian  ie.notr  ar  mere  ceremonial,  distinction.  The . 
dauk.  When  a  Brahmen  springs  to  light,,  he  is<hom  advantages^  whicb  are  eoaferred  by  it,  or  the  injuriea 
above  the  world,  the  chief  of  fdl  creaturea..  Whatr  endured*,  are.  immense;  aed  to  me  su&ring  party 
ever  exists,  in  the  universe,  is  all,  in  efkct^  the  wealth  unspeakably  degrading.  .  Any  infringement,  even  of 
of  the  Brahmen.;  since  the  Brahmee.  is .  entitled  to  *  the  exi^nal  nwka  of  the  abjectness  of  the  degraded 
it.all.by  faia  primogeniture  and.  eminence  of  birth."  part^i  is  punished,  as.  a  Jieinous  crime*  "  If.amasi 
Aathe  Brahman  exclusively,  or  at.  least  to  a  su*  of  an  inferior  caste,"  saya  Halhed's  GgnUfQ.  Code^ 
preme  degree,  engrosses  the  regard,  and  fevour  of  *^  proudly  aflboting.an  equality  with,  a  pemoa  of  su* 
^-  ^*^>  *o  he  is.  entitled*  to  the  wcurship  and  ado^  perior  cast,  should  speak  at  the  same  time  with  .him^ 
ration  of  n^ortals*  Kings,  tbemselses,  and  the  most  the  magistrale  let  that  case  shall  punisb  him  to  the 
exalted  ofimen,.are  infinitely  inferior. to  the  meanest  extent  of  bis  lybiUties."  It  is.. unnecessary,  under 
ef  the-BrahmoQai  <'  Let  the  king,"  we  again  quote  this  bead|  torcpter  into  detail^,  which,  irould  occupy 
the  ordinanoesi  of  Menu,  '<  havmg  risen  at  early    » disproportionate  space. 

daam,  reqiectfuUy  attend  ta  Brahmens  learned  in        8.  The  Vaisyas,  toe:  agpiEicultuial.aad  commercialrAgrieiiliti. 
tbe  three  Vedas»  &c ...  •  and.  by  their,  decirion,  let    dasa.    It  is  sliU,  leie  necmary  to  n^dtii^y  parlieu-  ral  Cuftic 
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lars  under  this  head.  When  the  two  extremes  are 
sufficiently  explained,  what  modifications  of  respect 
6t  disrespect  belong  to  the  intermediate  stages,  may 
He  easily  inferred. 

'  4.  As  much  as  the  Brahman  is  an  object  of  in- 
tense veneration,'  so  much  is  the  Sudra  an  object  of 
contempt,  and  even  of  abhorrence,  to  the  other- 
dasses  of  his  countrymen.  The  business  of  the 
Sudras  is  servile  labour ;  and  their  degradation  in- 
human. The  most  abject  and  grovelling  submission 
is  imposed  upon  them  as  a  religious  duty,  enforced 
by  the  most  dreadful  punishments.  They  are  so 
completely  deprived  of 'an  equal  share  in  the  ad- 
vantages of  the'pocial  union,  that  few  of  those  ad- 
vantages are  reserved  to  them.  The  classes  libove 
them  are  restrained  from  injuring  them,  even  in  the 
case'  of  the  greatest  crimes,  by  punishments  far 
flilighter,  than  those  which  are  appointed  for  injuries 
done  to  the  superior  classes.  The  crimes  which 
they  commit,  are  punished  with  much  heavier  in- 
flictions than  equal  crimes  committed  by  individuals 
df  the  classes  above  them.'  Neither  their  persons 
lior  their  labour  ,is  free.  **  A  -  man  of  the  servile 
caste,"  says  the  sacred  ordinance  of  Meflu,  ^*  whe- 
ther bought  or  unbought,  a  Brahtden  may  compel  to 
perform  servile  duty ;  because  such  a  man  was  creat- 
M  by  the  Self-existent  for  the  purpose  of  serving 
Brahmens.'*     , 

According  to  the  principles  of  the  same  code,  the 
Sudra  was  excluded  from  the  benefits  of  property. 
*^^o  collection  of  wealth  must  be  made  by  a  Su- 
dra, even  thougt^  he  has  power,  since  a  servile  man 
irtu)  has  amassed  riches  gives  pain  even  to  Brah- 
x&ens?'  **  A  Brahmen  may  seize  without  hesitation, 
the  goods  of  ills  Sudra  slave ;  'for  as  that  slave  can 
have  no  property,' his  riiaster  may  take  his  goods." 

llie  degradation  of  the  wretch^  Sudra  extends 
ilot  only  to  every  thing  in  this  life,  but  even  to  reli- 
gion, and  the  prospect  of  ftiture  happiness.  **  Let 
not  a  Brahmen,"  says  die  above  code,  **  ^ve  advice, 
nor  what  remains  from  his  table,'  nor  clarified  butter, 
,of  which  part  has-been  ofiered,  nor  let  him  give 
spiritual,  counsel  to  such  a  man,  nor  inform  him  of 
the  legal  expiation  for  his  sin ;  surely  he  who  de- 
clares the  law  to  a  servile  man,  and  he  who  instructs 
him  in  the  mode  of  exphiting'  sin,  sinks  with  that 
very  man  into  the  hell  named  Asamvrita.*'  Not 
only  are  the  Sudras  not  allowed  to  read  any  of  the 
sacred  books ;  but,  ^*  If,*'  says  the  Gentoo  Code^  **  a 
man  of  the  Sooder  reads-  the  Beids  of  the  Shaster, 
or  the  Pooran,  to  a  Brahman,  a  Chehteree,  or  a 
Bice"  (Halhed's  mode  of  spelling  the  names  of  the 
four  castes),  '*  then  the  magistrate  shall  heat  some 
bitter  oil,  and  pour  it  into  the  aforesaid  Sooder's 
mouth ;  and  if  a  Sooder  listens  to  the  Beids  of  the 
Shaster,  then  the  oil,  heated  as  before,  shall  be  pour- 
ed into  his  ears,  and  arzeez  and  wax  ishall  be  melted 
together,  and  the  orifice  of  his  ears  shall  be  stopped 
up  therewith.  If  a  Sooder  gets  by  heart  the  Beids 
of  the  Shaster,  the  magistrate  shall  put  him  to  death. 
If  a  Sooder  gives  much  and  frequent  molestation  to 
a  Brahman,  the  magistrate  shall  put  him  to  death;" 
Prom  this  specimen  of  particulars,  a  judgment  may 
be  formed  with  regard  to  the  rest. 

Though  this  is  the  primary  and  original  formation 


of  castes,  the  institution,  unless  where  it  hippens  to  ^ 
be  early  broken  up,  does  not  rest  here.  The  diitri-^'^/^ 
button  of  the  members  of  the  oommunity  into  foor 
classes  only,  and  the  appropriation  of  their  services 
to  four  species  of  employment,  though  a  great  iteplnem^ 
in  improvement  at  th^  time  they  were  instituted,'*^ 
must  have  become  p^uctive  of  many  ineonveni-IJ^. 
eoces,  as  the  wants  of  society  multiplied.  The  bareojt  i^ig 
necessaries  of  lifo,  with  a  few  of  its  rudest  acommo*tMBaSg> 
dations,  are  all  the  means  of  gratification  which  it^J* 
affords,  or  is  capable  of  affording  .to  mankiod.  Ai 
the  desires  of  mankind,  however,  speedily  extend 
beyond  such  narrow  limits,  a.  struggle  muit  hare 
early  ensued  between  the  first  principles  of  homan 
nature,  and  those  of  the  political  establishment 
•  And  this  was  not  the  only  evil  to  which,  under 
this  primary  institution,  society  was  exposed.  Ik 
different  castes  were  strictly  commanded  to  miny 
with  those  exclusively  of  their  own  dass  and  pro- 
fession; and  the  mixture  of  the  classes  bj  the 
union  of  the  sexes,  was  guarded  against  by  the  moit 
sanguinary  laws.  This,  however,  was  a  result  which 
laws  were  not  sufficiently  powerful  to  prevent  Ir- 
regularities occurred,  and  children  were  bom  who 
belonged  to  tio  caste,  and  for  whom  there  wai  do 
occupation.  A  more  calamitous  event  could  not  tall 
upon  human  society.  Unholy  and  infiimous  on  ac- 
count of  that  violation  of  the  sacred,  law  to  which 
they  owed  their  unwelcome  birth,  those  wretched 
outcasts  had  no .  resource  for  subsistence,  except 
two;  either  the  bounty  of  the  regular  daaaei,  to 
Whom  they  were  objects  of  contenqpt  and  abhorrence^ 
not  of  sjnotkpathy,  or  the  pkinder  of  those  daaaes  bf 
whom  they  were .  oppressed ;  a  resource  to  which 
they  would  betake  tbemsdves  with  all  the  ingenuiqf 
of  necessitous,  and*  all  the  ferocity  of  injured  men. 
'  When  a  class  of  this  description  became  none^ 
rous,  they  must  have  filled  society  with  the  greatett 
disorders.  The  nature  of  the  case  would  have 
draw^n  the  philosophical  mind  to  this  condudon,  bad 
so  testimony  existed.  It  so  happens,  however,  that 
this  is  one  of  the  fisw  fiwts  in  the  ancient  history  of  the 
Hindus,  which  can  be  ascertained  firom  their  records. 
In  the  prefece  to  that  compilation  of  the  Hi$idu  Law, 
whieh  was  translated  by  Mr  Halhed,  it  is  stated 
that,  after  a  Accession  of  good  kings  who  lecured 
obedience  to  the  laws,  and  imder  whom  the  people 
enjoyed  felicity,  came  a  monarch,  evil  and  corrupt 
under  whom  the  laws  vrere  violated,  the  mixture  of 
the  classes  was  perpetrated,  and  a  new  and  impious 
race  were  produced.  The  Brahmens  put  this  wick- 
ed king  to  death ;  and,  by  an  effect  of  miraculoas 
power,  created  a  successor,  endowed  with  the  most 
excellent  qualities.  Nevertheless  the  kingdom  did 
not  prosper,  by  reason  of  the  Burren  Sunker  (so 
were  the  impure  and  irregular  brood  denominated); 
and  it  required  all  the  wisdom  of  this  sage  and  vir- 
tuous king  to  devise  a  remedy.  He  resolved  to  form 
a  classification  of  the  mixed  race;  and  to  asajgo 
them  occupations.  This  accordingly  was  the  com- 
mencement of  arts  and  manufactures.  The  Burr^ 
Sunker  became  all  manner  of  artisans  and  handi- 
crafts. Of  the  classes  into  which  the^  were  distri- 
buted, one  was  appointed  to  the  weavmg  of  cloth, 
another  to  works  in  iron,  and  so  in  all  other  casec; 
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<^tm.  till  the  subdivifiioiui  of  the  race  were  exhausted,  and 
^"^^V^^'the  wants  of  the  commuoity  were  provided  for. 
Among  the  Hindus,  thirty-six  castes  of  the  impure 
tace  are  enumerated,  all  inferior  in  rank  and  privi- 
leges even  to  the  Sudra.  To  proceed  fiuther  in  the 
detail,  would  be  inconvenient  and  useless.  By  this 
supplement  to  the  institution  of  the  four  primary 
castes,  two  great  evils  were  remedied  at  once ;  the 
increasing  want9  of  an  improving  society  were  sup* 
plied,  and  a  dass  of  men,  who  lud  been  the  pest  of 
the  community,  were  converted  to  its  service. 
.  The  only  remainmg  inquiry  with  respect  to  the 
institution  of  castes,  which  seems  appropriate  to 
this  place,  is  that  of  its  utility  or  inutility  as  a  part 
,  of  the  social  estabKshment. 

A  few  words,  we  think,  will  suffice,  to  convey 
clear  and  determinate  ideas  upon  this  subject. 
General  .  It  is  the  distinction  of  man's  nature,  that  he  is  a 
View  of  the  progressive  being.  It  is  by  this  grand  characteristic 
^^^  ?^t  .^^^  ^  '*  separated  so  widely  from  the  inferior  ani- 
thu  im  "O'lniiig^  When  found  in  circumstances  and  situations 
in  which  the  benefits  of  progression  seem  not  to  have 
been  reaped,  he  is  raised  but  a  slight  degree  above 
the  condition  of  some  of  the  more  perfect  of  the 
inferior  animals.  His  peculiarity  is,  tnat  he  is  sus- 
ceptible of  progression ;  and  unless  when  he  is  placed 
In  circumstances  which  impose  extraordinuy  re- 
atraints  upon  the  principles  of  his  nature,  does  inva- 
riably and  incessantly,  make  progress.  Even  when 
he  originates  in  a  state  little  above  that  of  the  infe- 
rior animals,  he  rises,  and  gradually  ascends  from 
one  stage  to  another,  till  his  elevation  above  all  the 
other  inhabitants  of  this  globe  is  immense ;  nor  is 
there  any  limit  which  our  knowledge  permits  us  to 
set,  to  his  final  attainments  and  felicity.  In  what- 
ever state  the  other  animals  originate,  in  that  same 
state  they  remain  through  all  ages ;  and  seem  alto- 
gether incapable  of  improvement. 

In  regara  to  man,  therefore,  considered  as  a  class 
of  bemgs,  or  an  order  of  existence ;  every  thing  is  to 
be  considered  as  beneficently  important,  in  propor- 
tion as  it  favours  his  progression ;  every  thing  is  to  be 
considered  as  mischievously  important,  in  proportion 
as  it  obstructs  and  impedes  that  progression. 

It  is  by  this  grand  test  of  all  that  is  good  and  evil 
in  human  institutions,  that  we  shall  endeavour  to 
estimate  the  effects  of  the  establishment  of  castes. 

We  shall  not  here  adduce  the  elevation  of  one  set 
of  the  classes,  and  the  correspondent  degradation  of 
another,  obviously  the  cause  of  infinite  evil ;  because 
it  may  be  with  justice  maintained,  that  this  horrid 
elevation,  and  equally  horrid  depression,  are  not 
essential  parts  of  the  institution  of  caste,  but  arise 
from  other  causes,  and  may,  in  fact,  be  separated 
from. that  institution. 

•  First  of  silK  it  is  evident,  that  at  die  thne  when  the 
number  of  castes  and  professions  is  established,  unless 
it  could  be  foreseen  what  are  all  the  species  of  ope- 
rations or  arts,  by  which  the  desires  of  man,  in  all 
Xheir  possible  varieties,  are  capable  of  being  grati* 
fied ;  and  what  are  all  the  possible  divisions  of  labour 
from  which  any  good  caa  arise ;  the  appointment  of 
fixed,  unalterable  castes  and  professions,  must  oppose 
an  irresistible  barrier  to  human  advancement  in 
these  two  grand  instruments  of  progression,  the  divi- 


sion of  labour,  and  the  practice  of  new  arts,  as  inven-^*    C«ie. 
tion  may  suggest  them,  or  the  multiplying  desires  of  ""^ 
an  improving  society  may  create  the  demand.    Since 
it  is  obvious^  impossible  that  all  these  things  can  be 
foreseen,  it  is  abundantly  certain,  that  the  institution 
of  any  fixed  number  of  arts  and  trades  is  exactly  an^ 
institution  for  preventing  the  progression  of  mankind. 
This  deduction  appears  to  be  conclusive ;  and/  if 
there  were  no  other  argument,  afibrds  a  complete 
answer  to  the  question  respecting  the  utility  of 
castes. 

Even  in  the  trades  and  arts  which  are  known  and 
provided  for  at  the  time  of  the  institution,  it  is  by  no 
means  certain,  that  this  fixed  order  of  the  persons 
who  are  to  practise  them  is  a  contrivance  well  adapt- 
ed for  carrying  these  arts  themselves,  whether  large 
in  number  or  small,  to  their  highest  state  of  perfec- 
tion. It  by  no  means  follows,  that  a  man  will  do 
any  thing  better  thaa  any  other  man  because  liis 
father  did  it  before  him.  To  establish,  a  caste  for 
any  particular  art  or  profession,  is  giving  -a  sort  of 
monopoly  to  that  particuhir  description  of  men.  It 
is  a  wide  monopoly,  to  be  sure ;  but  as  far  as  -the 
appropriation  of  the  art  to  one  class  is  calculated  to 
have  any  effects,  they  must  so  far  be  such  as  it  is  of 
the  nature  of  a  monopoly  to  produce,  and  hence  un- 
fiivoarable  to  the  progress  of  the  art.  The  way 
which  presents  itself  to  the  reasoning  mind,  as  that 
which  is  best  calculated  for  improving  every  branch 
of  human  industry  or  skill,  is  to  open,  as  widely  as 
possible,  the  doors  to  competition ;  not  to  exclude 
•any  man,  of  whatever  origin,  who  may  ap|>ear  to 
have  an  extraordinary  genius  for  any  particular  thing, 
but  allow  him,  throuj^  competition,  to  reap  the  re- 
ward of  his  superiority,  and  hence  to  feel  -all  the 
motives  that  can  prompt  him  to  excel.  The  ac- 
quirements of  one  generation  are  not  transmitted  to 
another  more  surely  when  they  are  transmitted  from 
father  to  son,  than  when  they  are  transmitted  in  the 
way  of  promiscuous  instruction.  Nor  does  it  neces- 
sanly,  or  even  commonly,  happen,  that  the  learner 

gets  more  carefbl  instruction  from  his  father,  than 
e  would  from  a  man  who  is  not  his  father ;  or,  that 
he  himself  is  more  intent  in  his  application,  and  care- 
'  ful  to  learn,  because  it  is  his  father  who  instructs 
him. 

In  the  sciences  and  the  fine  arts,  the  power  of  ex- 
celling in  which  depends  upon  rare  combinations  of 
circumstances,  to  limit  the  number  of  competitors, 
and  shut  up  the  field  from  all  but  the  members  of  a 
particular  tribe,  is  obviously  a  powerful  expedient 
for  diminishing  the  chance  of  progression.  In  regard 
to  literature  and  knowledge  the  case  is  clear  and  deci- 
sive. To  confine  the  prosecution  of  it  to  a  particular 
•tribe,  is  to  insure  a  perpetuity  of  ignorance  and  misery 
to  the  human  race.  It  will  be  decidedly  the  interest 
of  the  knowing  class  to  maintain  as  much  ignorance 
as  possible  among  the  rest  of  the  community,  that 
they  may  be  able  the  more  easily  to  turn  and  wind 
them  conformable  to  their  own  purposes ;  and,  for 
that  end,  to  study,  pot  real  knowledge,  not  the 
means  of  making  mankind  wiser  and  happier,  but  the 
means  of  deluding  and  imposing  upon  them  ;  the  arts 
of  imposture.  With  this  dear  and  incontrovertible 
inference,  how  exactly  does  the  historical  fact  cor- 
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CMie.  wmtmAi  Vmt  wOy  «od  fiuUifull;  hivre  the  Biih* 
men*  ictod  op  to  tbal  rule)  They  have  vede  it  * 
kw  rereftlfid  from  heavm  to  keep  the  greet  bulk  of 
the  commimity  ia  ignonvH^e*  And  what  braneb  oC 
knowledge  have  they  ever  itadied  but  the  scienoe 
o£  deluaton  I  There  b  first  their  theologj^ ;  a  oniiii 
of  abfurd  fidiona  to  chaia  the  imagiiiatioii  of  ig» 
norent  and  foolish  men.  And  then  diere  is  astn> 
logVf  which  concludes  the  cirde  of  all  their  8tudies» 
and  may  be  jnsUy  styled  the  ^*  Seeond  Pert  of  tfie 
Act  of  Imposture;  even  their  mathematics,  in 
Which  they  made  some  litde  progress,  being  stadied 
in  no  other  shape  than  as  a  part  of  the  business  of 
astrology. 

.  Another  drcumstance  appears  to  merit  no  slight 
regard.  The  institution  of  castes  is  calculated  to 
multiply  the  evils,  so  dreadful  in  magnitude,  which 
are  apt  to  arise  from  the  principles  of  populationt 
and  is  opposed  to  the  measures  mich  are  calculated 
to  lessen  or  prevent  them.  The  evils  which  are  apt 
to  be  produced  by  an  occasional  superabundance  of 
people  in  any  one  of  the  departments  of  industry 
and  subsistence,  are  exceedingly  diminished,  when 
the  greatest  possible  faoili^  is  given  to  the  supemu- 
Wierary  indivKluals,  of  distributing  themselves  through 
all  the  other  departments  of  industry  and  subsisCenoe* 
And  these  evils,  it  is  obvious,  are  all  raised  to  the 
gieatest  height  when  the  pessibili^  of  that  distribup 
tion  is  taktti  away ;  andinoividuals,  in.whatsoever  d^ 
me  supeiabundant,  ase  ytill  confined  to  their  own 
department.  As  this  is  a  topic,  the  elucidation  of 
whidi  is  easy  to  cairv  on,  we  shall.conCent  ourselves 
with  the  bare  hint  which  has  thus  be«B  given,  and 
leave  the  devdopement  to  the.  refleetions  of  the 
reader. 

It  may  be  added*  as  a  supplement  to  what  was 
said  about  the  obstiWtion  which,  by  the  institution 
of  castes,  is  0ven  to  progression,  not  only  in  the 
division  of  labour  and  the  multiplication  of  arts^  but 
even  in  perfecting  die  arts  which  are  known  and 
practised,  that  the  strict  confinement  of  one  tribe  of 
men  ta  one  tribe  of  operations  must  have  a  stiong 
tendency  to  create  a  habit  of  routine,  and  hence  an 
aversion  to  all  innovation;  a  disposition^  to  ac- 
quiesce in  what  has  constantly  been  none,  as  if  it  were 
that  which  ouglit  to  be  constantly  done ;  and  hence 
to  deaden  that  activity  of  mind  which  is  on  die  alert 
to  catch  at  every  chance  of  improvement,— that  ad- 
mirable temper,  on  which  the  greatest  rapidity  in  the 
march  of  hunian  amelioraUon  essentially  depends. 

It  was  intended,  after  thus  presenting  the  reasons 
on  which  we  conclude  that  the  institution  of  castes 
is  an  arrangement  fdtosether  opposite  to  the  interests 
of  human  natore,  to  have  stated  and  answered  the 
reasons  which  have  been  advanced  by  Pr  Robertson, 
.in  the  Appendix  to  his  HUtortad  Disquisition  Con^ 
cerning  Indiat  and  very  recenUy  by  the  Abb6  Du- 
bois, in  his  Description,  of  the  Character^  Sfc^  ^  the 
Peepk  ^  India^  to  prove  that  the  institution  of  castes 
is  really  beneficial.  But  after  looking  over  these 
reasonings,  with  a  view  to  that  answer,  they  have  ap- 
peared to  us  to  be  so  weak,  and  insignificant,  as  to  be 
altogether  unworthy, the  trouble  of  transcription. 
A.  sufficient  answer  to  every  point  which  they  adiiucei 
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wilt  be  foondin.  the  eoosidaratioBs  which  ws  Ws   Gsn 
aliaadyDuigedupon  the  subjeot;- and  we  doubt  not,      I. 
that  we  may  samly  intrust  the  deeisionto  the  jodg-  .JH^ 
nent.  of  the  reader.  (v.  r.)    ^^ 

CAST!  (GiAMBiiTTisTA.)v  sa- Italian  Fbet,  wai 
bom  of  humble  uaients,  in.  the  year  1721,  at  Moots- 
fiaacope,  a  smaU  town  in  die  States  of  the  Church. 
It  waa  there,  too,  that  his  studies  oomnisDcsd,  is 
which  he  made  sndi  rapid  progress,  that  he  ivai  ap« 
pointed,  in  early  youth,  Ptofimor  of  Greek  snd  La* 
tin,  in  an  academy  of  his  native  town,-— an  employ- 
ment which  peculuttiy  directedhis  attention  to  CUni- 
cal  Poetry  and  Literature.    He  aeon,  however,  quit* 
ted  thb  obscure  situation,  and  repaired  to  Rome,  in 
search  of  ibore  noble  ezaoaplea  <n  enuilation,  snd  i 
higher  lecompenee  of  pubue  esteem  than  hitbiith* 
place  a&rded  hinu    Hia  loammg,  acutenen,  and 
agreeable  dispositiont   recomnsended  him  to  the 
notice  and  friendship  of  the  most  emineat  individoals 
of  that  capital.    He  vras  admitted  a  Member  of  the 
Academy  De^  Arcmdi^  and  it  is  bdieved  he  might 
easily  hmre  risen  from  a  Canbndiip  in  the  Citheinl 
of  Montefiascone,  which  he  hadafaeadhr  ebtsined,  Is 
the  enjoyment  of  much  higher  church  beneficeii  hai 
such  been  the  chief  objects  ef>  his  ambition.   Bitf 
his  love  of  fineedom,  and  his  reatless  inclinstioD  ftr 
travdlina  (which  appears  to  have  been  disrscterii* 
tic  of  authe  literary  men  dT  Itsfy),  interftndvitb 
his  ecdesiastieal  preferment.     He  gkuily  accept- 
ed  the  invitation  c^  Prince  Rosenberg  (tutor  to 
die  Grande  Duke  Leopold),  with  whbmlie  had  be- 
come acquainted  at  Florence,  to  accompany  him  to 
Vienna,  where  he  was  presented  to  me  Emperor 
Joseph.    After  diis  introduction,  he  visited  almoit 
aU  the  capitals  of  Europe,  from  Peterdnrgfa  to  Lis- 
bon, and  fiom  Constantinople  to  Stockhefai,  diiecU 
ing  hia  particular  attention  to  the  manner;  and  cM 
institutions  of  the  various  cxMmtries  duooj^  winch 
Jie  passfd     Oh.  his  return  to  Vienna,  he  wsa  ip* 
pointed  Poeta  CesariOf  or  Poet*  Laureate,  in  thorooa 
of  Metastasio,  a  situation'  which  he  hdd  till  ane 
thne  after  the  death  of  the  Emperor  Leopold,  vhea 
he  resigned  it,  and  retired  to'  Florence  in  179& 
During  two  years  residence  in  that  ci^,  he  coop 
posed  a  great  number  of  his  works.    At  the  end  of 
that  period,  he  went  to  live  in  Paris ;  and,  thougk 
now  far  advanced  in  life,  ndther  his  habitual  gaieqr 
nor  ardour  of  literary  composition  were  in  any  de- 
gree abated.    Scarce  a  dav  passed  in  which  hedid 
not  add  something  to  his  pnndpal  poem,  GU  Am»A 
Parlantiy  or  write  one  of  his  poetical  novels.  hX 
the  same  time,  he  delighted  tlie  society  with  vhidi 
he  lived  by  the  unceasing  liveliness  of  Ins  cenveM* 
tion,  which!  was  roiderdl  highly  entertaining  aad 
interesting,  by  his  knowledge  of  the  world,  and  the 
extensive  opportunities  he  had  possesaed  o^^'^^' 
ing  the  manners  and  characters  of  naankind.  Thoogh, 
in.lSOd,  he  had  passed  the  age  of  82,  the  atiength 
botii  of  his  mind  and  body  still  a&fded  the  pro- 
mise, of  a  yet  longer  life;  but  he  died  daring  tiu 
vear,  in  consequence  of  having  caught  a  severe  coU, 
m  returning  homeat  alate  hour  fromahouiewbtfe 
he  had  vent  tile  eveniM.    Hisfinieralwasstteiided 
by  a.gceat  concourse  of  Frsnch  and  Italisni,  datio- 


C    A    S 

CaiiL      giiytfd  Iqr  Hteraiy  tilttneQte,  and  an  do^^^ 

ral  tHmtien  wnm  praoaimced  on  this  bcoanon  4>y'Co- 
rona,  an  Italian  pfayaiciao. 

The  chief  work  of  Gasti  is  GU  AmmaUPartanii; 
foema  Kpieo  DmtOt  in  XX  VL  CantL  In  179a  and 
1793»  the  French  revoloiieii  had  attracted  the  atten* 
tion  and  speculations  of  all  Eiiropey  and  had  intro4 
duced  comparisons  between  new  theories  of  govern- 
ment and  ancient  institutions.  The  rage  of  mnora* 
tion,  and  dislike  of  establbhed  forms,  having  infected 
the  minds  of  so  large  a  proportion  of  the  oommnni- 
ty.  Cast!  fcabhredto  eKfaibit,  though  under  an  alle« 
gorical  veil,  what  he  conceived  to  be  the  predomi- 
nant feelings  of  the  multitude,  their  avowed  hopes, 
and  secret  designB.  With  this  view,  as  he  himself  has 
espreased  it  in  iiis  prefaoe,  ^  he  contrived  a  grand 
apologue,  divided  into  .parts,  and  forming  a  con- 
tinued poem,  in  whkh  animab  bein^  introduced  as 
speakers  and  actors,  a  complete  political  story  mi^bt 
be  exhibited,  exposing  the  defects  of  various  pohtii- 
cal  qrstems,  and  the  absurdity  of  oaany  institutions 
whidi  had  been  freas  taaie  to  tkne.  adopted."  -  Near 
tfie  ^ouiBwnoement  of  this  apologue,  the  beasts  as- 
semble to  choose  a  kiog,  and  after  a  M>od  deal  of  in- 
trigue, and  various  harangues,  the  Uon  is  elected* 
On  hk  death,  the  folly  of  the  lioness  regent,  and 
perversity  of  the  rojral  cub,  excite  murmurs,  cababt 
and  at  length  a  successful  insurrection,  which  is 
headed  by  the  doc.  Bv  thus  ass^ning  to  animals 
human  iqpeecb  and  passions,  the  author  has  vety  hap- 
pily parodied  the  usual  appearances  and  events  of 
potttuad  revolutions  in  genend ;  but  often  with  some' 
allusion  lo  thefMlitieal  eventa  of  the  day,  to  the  cha^ 
racters  of  Ihe  reigning  priBoea  of  Evurqpe^  and  to  that 
most  portentous  of  aU  «etolutiens,  the  coasequenoea 
of  whidi  at  that  time  occii^ied  so  large  a  portion  of 
the  thoughts  of  mankwd. 

Accoidiogly,  we  find  that  in  this  work,  Casti 
has  pourtn^ed  and  satirized  the  hypocrisy  so  often 
mixed  in  political  pretensions— the  secret  ambi- 
tion of  leaders,  who  sdtemately  supplant  and  sue- 
oeed  eadi  oilier— the  itilolerance  of  cabals  and 
parties,  who  proscribe  all  who  have  not  ^ranged 
themselves  under  their  banners,  and  who  regard 
the  maxims  which  happen  to  be  then  in  vogue 
as  fixed  and  immutable  principles.  He  has  repre- 
sented, with  peculiar  felicity,  the  democratic  de» 
damations  of  the  dog^  once  so^  loyal,  the  aristo- 
cratic surliness  of  the  bear,  iktt  simple  good-nature 
of  Lion  I.  and  the  Clarices  of  his  cub  Lion  IL  who 
is  obviously  intended  for  the  late  Czar  of  Muscovy. 
It  must,  however,  be  confessed,  that  the  pleasantry 
of  an  apologue  of  twenty-six  cantos,  each  of  about 
600  lines,  is  too  niuch  prolonged,  and  the  too  fre- 
quent negligence  of  the  style,  with  the  repetition  of 
trivial  and  obvious  morals,  like  those  at  the  bottom 
of  the  page  in  the  English  JEsop's  Fables,  do  not 
aid  in  sustainiiw  the  ^urioaity  or  interest. 

Tins  work  of  Casti,  which  raised  him  to  a  very 
high  rank  among  the  Baedem  poets  of  his  country, 
was  begun  at  Vienna  in  1794.  His  aituation,  bow- 
ever,  as  poet^laureate,  was  unfavoucable  to  the  firee- 
dom  of  political  satire,  and  this  obstacle  to  bis  fii- 
vttucite  puasuit  mi^  have  been  one  ^  induoament  tp'  • 
his xeai^Dation  of  ihat'office.    After  hja  retiremenftj 
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thajMetti  wasiwiiCimMA  at  Fhwenoa  without  infterrvp 
tion,  and  complete  dt  Paris,idiere  it  wa?  published  m 
I'fioa,  an  S  vols.  8vo,  an  inq^ression  whioi  has  been 
ibliowediry  vstriotts  editions  in  Italy.  It  was  translated, 
into  Fnench,  -Spanish,  and  German,  and  we  have  also 
seen  a  free  and  abridged  English  version,  execute4 
with  considerable  vivadtgr  and  spirit.  To  most  of 
the  Italian  editions,  four  opolpgues  have  been  add-t 
ed,  but  which  have  no  relation  to  the  subject  of  the 
Animali  ParlarUu  One  of  them,  entitled  Delia  GaUa 
€  del  TapOf  written,  wo  believe,  before  the  author  was 
poet-laureate,  and  published  certainly  after  he  ha4 
reaigtted  that  situation,  is  supposed  19  pourtray  those 
sinbter  events  which  clouded  the  proapecta  of  agr 
gnndizement  anticipated  by  Joseph  from  hjs  focmi- 
daUe  league  with  Russia  iwainst  tne  Turks. 

Casti  having  completed  his  greet  work  of  th^ 
AnimaU  Parltmtif  anew  directed  his  attention  to  the 
composition  and  publication  of  poetical  novels.  A9 
far  back  aa  the  year  1778,  be  bad  writtep  ei^teen 
ef  these  NmMe  Galanti,  but  his  poetical  avocations 
at  the  Imperial  Court  had  interrupted  his  progress  \ 
and  meanwhile  those  he  had  composed  were  surreptix 
tiously  jprinted,  both  in  Italy  and  France,  in  a  man- 
ner so  maocuflate,  and  §0  much  altered  from  thc^ 
way  in  wliioh  they  had  been,  originally  writteqj; 
that  they  could  scarcely  be  recognised  by  the  au-^ 
thor,  as  we  leam  from  ^he  PrskiUa  deUAniare.       , 

Spvw  le  mk  ntufelUf  4  ffitm  etaigiitU 
{hr4imt9§mo,€9tni9€ttmfy;  etpetto 
JUi/w  ^  oo  dke  Iwe  Ao  «Mt|MNMf», 
Che  i^^fena  oam  mi  vt  commo  to  jfcsw." 

Some  too,  as  La  Sdta  Circagsa,  and  La  FigUd 
che  nan  ha  Giudiziof  which  were  not  written  by 
Casti,  were  added  to  these  surreptitious  publica- 
tions: 

**  8anm  hclH  e  ieggitdn  poctifa 

T\Ut9  qml  €h€  m  vim2  ;  fM  wm  son  mieJ* 

In  these  circumstances,  the  injured  poet  assidu« 
ously  prepared  himself  to  enlarge  the  number  of  his 
novels,  and  to  collect  the  whole  in  an  edition  which 
might  be  printed  under  his  own  immediate  superin- 
tendence. He  was  prevented,  however,  by  his  sudden 
death ;  but  his  novels,  which,  at  the  period  of  his 
decease,  amounted  to  forty-eight,  were  published  by 
one  of  his  Parisian  friends,  in  8  vols.  Svo,  1804^  ac- 
companied by  a  prefatory  memoir  of  Uie  author* 
The  practice  of  tale-writing,  which  commenced  with 
the  author  of  the  Cento  NoveOe  Aatiche,  and  was 
brought  to  such  perfection  by  Boccaccio,  had  pre- 
vailed in  Italy  for  nearly  500  years  before  the  age 
of  Casti.  The  Italian  novelists  invariably  copied 
from  each  other,  and  from  those  inexhaustible  stores 
of  fiction,  the  Fabliaux  of  the  Trouveurs.  But  the 
merit  of  Casti  does  not  consist  in  tlie  invention  of 
hj^  stories,  all  of  which  are  IxMTOwed,  but  in  being 
the  first  among  his  countrymen  who  has  clothed  these 


belong  , 

gine  Ji  Roma,  Diana  ed  EttdinUimCf  PramHeo  e 
Pandora*    ^Imofit  aU  the  rest  are  poetical  vendona 
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Oittti'  ^  from  Boccaccio,  Mmbuccio  di  Salerno,  and  other 
'  Italian  novelists.  The  longest.  La  PapestOf  which  is 
divided  into  three  parts,  is  founded  on  the  old  story 
of  Pope  Joan.  These  tales  are  much  admits  hy 
tlie  Italians  for  purity  of  language,  and  harmony  lof 
versification,  and  they  contain  many  Ingenious  and 
sarcastic  reflections  on  the  hypocrisy,  errors,  and 
vices  of  men  in  every  age  and  condition  of  life. 
They  are  disfigured,  however,  by  an  unpardonable 
licentiousness,  which  'is  carried  much  farther  than 
that  of  almost  any  of  the  prior  novelists  of  Italy. 
Some  of  them  also  terminate  rather  flatly,  and  the 
octave  stanza,  in  which  th^  are  all  written,  and 
which  has  a  certain  degree  of  heaviness,  even  in  the 
hands  of  Ariosto  and  Berni,  is  ill  adapted  to  the 
gaiety  and  levity  of  the  lightest  of  all  species  of 
'composition.  One  cannot  mention  the  tales  of  Casti 
without  being  naturally  led  to  compare  them  with 
those  of  Fontaine,  which  are  founded  on  similar  ori« 
ginals,  and  written  in  something  of  the  same  spirit. 
But,  if  tliere  be  more  asperity  and  caustic  raillery 
in  Casti,  he  is  infinitely  inferior  to  the  French  poet 
in  ease,  naivete^  and  grace.  The  language  in  whidi 
he  was  obliged  to  write,  whatever  may  be  its  other 
excellencies,  is  less  expressive  of  play Hilness  than 
the  French,  and  the  octave  stanza,  which  he  unfor- 
tunately chose,  is  not  susceptible  of  the  buoyancy 
and  Hghtness  of  Fontaine's  versification. 

The  Animali  Parlantij  and  the  NweUe  are  the 
best  known  and  most  pc^ular  works  of  Casti ;  but 
he  is  also  autlior  of  the  Poema  Tartaro,  a  satiric 
poem,  in  twelve  cantos,  on  the  Court  of  Catherine 
n.     The  scene  of  action,  however,  is  laid  in  Asia, 
and  all  the  names  are  fictitious.    Russia  is  called 
Mogollia — St    Petersburgh,    Caracora — ^The    £m« 
press,  Cattuna— -the  Grand  Duke  Paul,  afterwards 
Czar,  Cajucco — Orloff,   Cuslucco — and  Potemkin, 
Toto  Toctabei.  The  first  sketch  of  this  mock-heroic 
poem  was  naade  by  the  author  during  his  visit  to  St 
Petersburgh,  in  the  train  of  Count  Kaunitz,  the 
Austrian  Ambassador.    On  his  return  to  Vienna, 
the  Emperor  Joseph  having  manifested  a  desire  to 
hear  it  read,  Casti  new-modelled  the  composition, 
struck  out  whatever  might  be  likely  to  prove  oflen- 
sive  to  crowned  heads  in  general,  and  inserted  a 
complimentary  episode  on  &e  celebrated  journey  of 
his  imperial  patron  into  the  Crimea.    Notwitlistand- 
ing  the  approbation  which  his  poem  met  with  from 
(he  Austrian  court,  Casti  would  not  probably  have 
published  it  during  the  life  of  the  heroine ;  but  nu- 
merous manuscripts  of  it  having  been  circulated, 
some  of  them  found  their  way  to  Italy,  where  it  was 
repeatedly  but  very  incorrectly  printed,  none  of  the 
impressions  having  been  ever  subjected  to  the  revi-^ 
sal  of  the  author. 

In  his  capacity  of  poet-laureate,  it  was  the  duty  of 
Casti  to  provide  new  dramatic  entertainments  at 
stated  occasions  and  periods.  The  court  and  public 
df  Vienna  bad  probably  growil  weary,  in  the  course 
of  half  a  century,  of  the  elegant  moral  monotony  of 
Metastasio ;  and  Casti,  whose  genius  was  diametrically 
opposite  to  tliat  of  his  predecessor,  could  not  have 
vied  with  him  in  the  grand  or  serious  opera.  He 
therefore  resolved  to  excite  the'  mirth  of  Uie  specta- 
tors by  the  renvti  of  the  Opera  Bi^a^  in  which  he 
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obtained  great  success.    One  of  his  productioiii  b    c^ 
this  line,  entitled  La  Grata  di  Trqfimio,  u  iDtend*     I 
ed  to  ridicule  the  pretensions  of  false  philbsophm.  ^^^ 
The  subject  of  another,  //  Re  Teodoro  in  FejicBc.^^V^ 
suggested  by  an  episode  in  Voltaire's  CanMdey  was 
assigned  to  him  by  the  Emperor  himself,  wbo  issaid 
to  have  been  much  entertained  with  the  lines 

JSnmi  toUi  e  nma  regno 
Bntitm  com  i  fester  Re» 

A  third  burlesque  opera,  of  which  Cicero  is  the 
principal  character,  is  founded  on  ike  plot  of  C«ti- 
tine.  Here  the  characters  of  the  Roman  senatois 
and  conspirators,  with  the  orations  against  Catiline, 
are  so  jparodied  as  to  produce .  something  of  the 
same  efiect  as  our  mock  tragedies,  or  the  aodoit 
satiric  drama  of  the  Greeks.  * 

On  the  wbole^  although  neither  the  Novel  nor  the 
Apologue  was  by  any  means  a  new  i^iecies  of  com- 
position amone  the  Italians^  yet  Casti  maybere^ 
garded  an  original  author,  iu  so  far  as  he  has  be- 
stowed a  new  form  on  the  first,  and  has  given  to  the 
second  an  extent  which  it  had  not  yet  received,  as 
well  as  directed  it  to  an  object  to  which  it  had  not 
been  previously  applied.  (m.) 

CATOPTRICS.  See  the  Encvclopadia  under 
that  head,  and  Optics  in  this  Supfiement. 

C  A  U  BUL.   That  extensive  terntory  in  the  centre  N«  li 
of  Asia,  which  at  present  composes  the  kingdom  M 
of  Caubul,  is  formed  of  various  and  disunited  p<v«^ 
tions.     The  basis  is  a  large  tract  of  mountain  table 
land,  interposed  between  Persia  and  Indostsn,  and 
to  which  the  Persians  have  given  the  generally  re« 
ceived  appellation  of  Afghaunistaun.    To  this  ori- 

S'nal  terntory,  conquest  has  added,  on  the  east, 
ashmeer,  with  the  greater  part  of  Mooltsun  and 
Lahore,  called  commonly -the  Plinjaub;  on  the 
north,  Bulkh,  or  Bactria ;  on  the  west,  Heraat  and  a 
great  part  of  Khorasan ;  and,  on  the  south,  a  portion 
of  Sinde  and  Beloochistaun.  Several  of  these  pro* 
vinces  are  very- slightly  attached  to  the  main  body 
of  the  kingdom.  Beloochistaun  and  Bulicfa  bare 
been  already  described  $  and  the  provinces  of  Mool- 
taun  and  the  Punjaub  are  so  connected  with  Indos- 
tan  by  natural  boundaries  and  physical  aspect,  that 
we  cannot  forbear  referring  them  to  that  country, 
notwithstanding  the  politicu  events  which,  at  pre- 
sent, sever  them  from  it.  Our  detaUs  wfll  refer 
chiefly  to  the  remaining  provinces,  which  may  be 
considered  as  the  integral  portions  of  the  kingdom  of 
Caubul.  Under  the  heads  of  Afghans,  Caubul, 
and  Camdahar,  in  the  original  work,  will  be  found 
a  summary  of  the  very  little  that  was  known  relative 
to  this  part,  of  Asia*  Mr  Elphinstone's  excellent  ac- 
count of  his  recent  mission  to  Caubul,  has  thrown  an 
entirely  new  light  upon  those  regions;  and  will  enable 
us  to  exhibit  a  much  more  full  and  satisfactory  view, 
than  was  before  possible,  of  their  actual  condition. 

The  modern  Afghaunistaun  was  recognised  by  the  fismf; 
ancients  under  the  appellations  of  Aria,  Drangiana, 
Arachosia,  and  Parapomisus;  but  these  countries  were 
scarcely  known,  unless  by  the  mardies  of  Alexander, 
who  traversed  them  only  partially  ;  for,  in  advancing, 
he  went  chiefly  to  the  north  of  this  region,  .and  to 
the  south  of  it  in  returning.    In  modem  times,  Csu* 
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CaobuL    bo]  has  ahared-all  theTevolutroiu  which  hat  changed 

^"V^^  the  fiu:e  of  Southern  Asia.  '  In  the  elerenth  century, 
under  Mahmood  of  Ghuznee,  it  was  the  tfeat  of  an 
Empirei  which  extended  from  the  Ganges  to  the 
Euphrates,  and  from  the  Jaxartes  to  the  ocean. 
This  sceptre  was  broken  by  the  inroad  of  those  in- 
numerable hordes  which,  under  Gengis  and  Timour, 
poured  down  from  the  interior  of  Tartary.  Caubd 
was  conquered,  in  1506,  by  the  Emperor  Bauher,  who 
made  the  city  of  that  name  his  capital.  This  ex- 
ample was  not  followed  by  the  Moguls  his  sue* 
cessors;  but  the  plains  of  Afghaunistaun  conti- 
nued to  be  divided  between  Persia  and  India, 
while  the  mountainous  tracts  commonly  maintain- 
ed their  independence.  In  the  beginning  of  the 
last  century,  a  tribe  of  Afghauns  conquered  Persia, 
and  continued  to  reign  over  that  Empire  till  its  in- 
dependence was  re- asserted  bv  Naudir  Shauh*  That 
daring  Chief  not  only  expelled  the*  invaders,  but 
rendered  Caubul,  in  its  turn,  subject  to  Persia,  and 
carried  his  arms  into  Indostan.  After  the  death  of 
Naudir,  Ahmed  Shauh,  the  head  of  one  of  the  princi- 
pal Afffhaun  tribes,  fouhded  the  present  kingdom  of 
Caubul.  He  not  only  made  it  independent  of  every 
foreign  power,  but  extended  its  boundaries  on  every 
side,  twice  entered  Delhi,  and  annexed  to  his  dominion 
several  of  the  Indian  provinces.  In  1773,  he  was 
succeeded  by  his  son  Timour,  a  moderate  Prince, 
who  made  it  his  chief  aim  to  maintain  tranquillity 
throughout  his  extensive  dominions.  In  this  object 
he  with  difficulty  succeeded ;  but  a  train  of  poUcy, 
so  adverse  to  the  habits  and  inclination  of  his  sub- 
jects, was  not  calculated  to  make  his  government 
respected,  and  he  left,  in  179^1  a  weakened  sceptre 
to  his  posterity.  In  this  kingdom,  the  Chiefs  select 
from  the  sons  of  the  deceased  monarch  the  individu- 
al whom  they  judge  best  qualified  to  reign.  The 
choice,  in  this  instance,  fell  upon  Zemaun  Shauh. 
A  half-brother,  Mahmood,  however,  raised  the  stand- 
ard of  revolt,  and,  afler  various  successes,  obtained 
possession  of  the  person  of  Zemaun,  whom  he  depo- 
sed, and  deprived  of  sight.  Meantime  another  bro- 
ther^  Shnjah,  advanced  a  claim  to  the  throne,  whidf 
he  made  good,  and  was  found  reigning  at  Peshawer 
when  Mr  Elphinstone  arrived  there  in  1808.  Mah- 
mood, however,  had  escaped  from  prison,  had  raised  a 
new  force,  with  which  he  had  taken  Candahar,  and  was 
advancmg  upon  Peshawer.  The  mission  afterwards 
learned  that  he  had  entered  that  city,  driving  Shu- 
jah  before  him.  A  civil  war  tiien  ensued,  in  which 
the  contending  parties  alternately  obtained  posses- 
sion of  the  capital.  Which  of  the  two  now  holds 
the  preeminence  is  not  known,  and  is  not  of  very 
much  importance;  but  it  is  of  importance  to  ascer- 
tain the  general  statistical  and  political  state  of  a 
great  kingdom,  which  borders  so  closely  on  our  east* 
ernpossessions. 

>Qiidaries.  Tne  kingdom  of  Caubul  is  bounded  on  the  east 
by  Indostan,  on  the  north  by  Toorkistaun,  or  Inde- 
pendent Tartary,  on  the  west  and  south  by  Persia. 
Its  extent  may  be  roughly  stated  fit  600  roOes  from 
east  to  west,  and  550  from  north  to  south. 

onntaiitf.  Among  the  natural  features  of  Caubul,  the  most 
remarkable  is  that  portion  of  the  great  mountain 
chain  of  Asia,  which  passes  along  its  northern  fron- 

VOL.  IL  PART  II. 


tier.  The  Ipfty  peak  of  Hindoo  Coosb  or  Koh,  com-  CaaboL 
municates  its  name  to  this  range,  which  forms  evi- " 
dently  a  prolongation  of  the  HemaUeh,  or  snowy 
chain,  which  divides  India  from  the  table  land  of 
Thibet.  Hemalleh,  however,  extends  from  south- 
east to  north-west,  while  Hindoo  Coosh  runs  direct* 
ly  east  and  west.  It  is  of  stupendous  height,  and  its 
most  elevated  summits  clad  in  perpetual  snow ;  yet 
they  do  not  seem  altogether  te  equal  some  of  those 
which  tower  above  the  plains  of  NepauL  The  ob- 
servations made  by  Lieutenant  Macartney,  apparent- 
ly with  considerable  skill  and  attention,  fixed  the 
elevation  of  some  peaks  at  20,498  feet;  though  the 
operation,  being  performed  at  the  distance  of  100 
n^iles,  afforded  too  small  an  anele  to  secure  rigorous 
accuracy.  "  The  stupendous  height  of  these  moun- 
tains ;  the  ma^ificence  and  variety  of  their  lofty 
summits ;  the  various  nations  by  whom  they  are 
seen,  and  who  seem  to  be  brought  together  by  this 
common  object ;  and  the  awful .  and  undisturbed  so- 
litude, which  reigns  amid  their  eternal  snows,  fill  the 
mind  with  admiration  and  astonishment,  that  no 
language  can  express."  This  chain  continnes  with 
undiminished  magnitude  for  about  440  geographic 
miles  west  from  Cashmeer,  and  then  shoots  into  that 
elevated  peak  to  which  the  name  of  Hindoo  Coosh 
is  peculiarly  applied.  West  of  this  point,  it  becomes 
considerably  lower ;  and  travellers  from  Candahar 
to  Bulkh  cross  it  without  meeting  any  perpetual 
snow.  The  Greek  term  ofParapomisus  is  here  com- 
monly applied  to  it.  In  approaching  the  frontier  of 
Persia,  Uie  mountains  become  of  still  inferior  eleva- 
tion; though  branches  continue  to  stretch  west- 
ward, which  may  be  viewed  as  prolongations  of  the 
great  central  chain. 

Next  in  magnitude  to  the  Hindoo  Coosh,  ranks 
the  ridge  of  Solimatm.  It  commences  a  little  to 
the  west  of  Peshawer,  at  a  very  high  peak,  covered 
with  perpetual  snow,  called  Suffaid  Koh,  and  pro. 
ceeds  thence,  with  diminishing  magnitude,  almost 
directly  south,  till  it  sinks  into  the  plabs  of  Sinde 
and  Beloochistan.  Only  a  narrow  valley,  through 
which  the  Caubul  river  flows,  is  interposed  between 
it  and  the  central  range,  on  the  opposi6e  side  of 
which  begins  the  Beloor  Taugh,  extending  north- 
ward as  fieir  as  Cashgar,  and  which  may  probably  be 
considered  as  a  continuation  of  the  Solimaun.  FVom 
these  two  principal  ranges,  a  variety  of  others,  in 
different  directions,  traverse  the  elevated  plain  of 
Afghaunistan.  One  of  the  most  remarkable  of  these 
is  the  Salt  range,  which,  beginning  not  far  from 
Suffaid  Koh,  runs  east-south-east,  crosses  the  Indus 
at  Karrabah,  or  Callabaugh,  and  is  continued  to  the 
banks  of  the  Jelum.  It  is  composed  in  many  jdaces 
of  solid  salt,  clear  as  crvstal,  and  so  hard  that  plates 
for  tlie  table  are  formed  out  of  it.  A^  Callabaugh,  it 
is  seen  lying  in  large  blocks,  for  the  purpose  of  being 
conveyed  to  the  countries  situated  up  and  down  the 
river.  In  other  respects,  the  minerdogical  struc- 
ture and  composition  of  all  these  ranges  is  entirely 
unknown. 

•Of  the  rivers  of  the  kingdom  of  Caubul,  the  most  Ri?eri. 
considerable  by  far  is  the  Indus.    This  stream,  has 
been  proved,  by  recent  discoveries,  to  have  a  much 
longer  course  than  had  hitherto  been  assigned  to  it 
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C^ubiif.  by  modern  geography-  '^  sceiili  to  ltavv<e  been 
^^^'^y*^  traced  to  a  monntamotts  track  on  the  eastern  bor- 
der ot"  Little  Thibet,  the  same  which,  oa  its  opp©. 
site  side,  gives  rise  to  the  Bramapoutra.  Here  two 
branches  arise,  near  to  each  other,  which,  after  wide- 
ly diverging,  unite  a  few  jonmics  to  the  north-east 
of  Cashmeer.  Soon  after  their  combined  streams 
turn  to  Ae  south,  ahd  force  their  way  across  the 
lyarrier  of  Hmdoo  Coosh.  Here  the  Indus  is,  for  a 
Ibng  titne,  confined  in  a  marrow  channel  between 
roSs,  and  aft«r  receiving  the  rapid  rirer  of  Caubul, 
is  broken  into  numerous  whirlpools  and  eddies,  which 
are  heard  to  a  great  ^stance,  producing  a  sound 
Wte  that  of  a  stormy  sea-  After  passing  the  salt 
range  at  Callabaugh,  the  streant  no  longer  meets 
wrth  any  obstruction,  and  pours  its  waters  onrer  the 
plahi  in  various  channels,  whtch  successively  sepa*- 
rale  and  reunite,  til!  they  are  poured,  by  many 
mouths,  into  the  Indian  Ocean.  Near  Auch  an  im- 
portant accession  b  received  from  the  Punjnud, 
Which  bears  the  united  waters  of  the  five  great  rirers. 
that  traverse  the  Punjftub ;  yet  all  these  combined 
are  considen^ly  inferior  to  the  Indus  before  the 
jixnction.  The  whole  course  oF  this  noble  river  is 
estimated  at  1350  miles. 

Among  the  rivers  which  fall  into  tlie  Indus  from 
ihe  west,  the  principal  is  the  Kama,  which,  rising  on 
^e  opposite  side  or  the  same  peak  which  gives  rise 
to  the  Okus,  rolb  through  the  mountainous  country 
of  Kaoshkaur,  then  peneft-ates  the  barrier  of  Hindoo 
Coosb,  and  pours  down  with  tempestuous  rapidity 
into  the  vdlev  beneatb.  It  here  joins  the  river  o£ 
CMibuf,  and  the  united  stream  Mis  into  the  Indus  a 
Yittie  above  Attok.  The  western  part  of  Afghatinis- 
taun  is. watered  by  the  Helmund,  which  rises  near 
Caubul,  and,  after  roHing  for  800  miles  through 
hiountainous  tracks,  enters  a  fertile  plainr,  whicb, 
however,  is  soon*  crossed,  and  itr  subsequent  course 
directed-  through  a  desert,  when  it  falHi,  beyond 
the  Afghaun  ftontiee^  into  the  lake  of  Durra  or  Ze- 
reng.  ha  whole  tength  is  about  400  miles.  It  re** 
eeives  a  considerable  number  of  smriFer  streams  from 
different  parts  of  the  chain  of  Farapomisus.  Near 
Ghusnee  several  small  streams  concur  in-  forming 
tile  only  hike  in  this  country,  called  AubisCandeh. 
Climate  and  Ihe  climate  of  Afghaunistatur  exhibits  the  most 
SeaioDSi  striking  varieties,  in  consequence  of  the  abruptness 
with  whioJi  the  mountain  ranees  often  rise  from  the 
deep  plains  beneath.  A  few  hours  journey  carries 
the  traveller  from  a  place  where  sm^w  never  fells,  to 
another  where  it  never  melts.  In  the  plain  of  JeH- 
alabad;  knmediately  beneath  SufFaid  Koh,  persons 
are  often  killed  by  the  intensity  of  the  hot  wind, 
while  regions  of  eternal  ice  are  towering  above. .  At 
Gaubu!,  the  winter,  if  not  moresevere,  is  more  steady 
tlian  in  England.  The  inliabitants  wear  woollen  cloth? 
and  great  coats  of  tanned  she^  skin;  they  often 
deep  round  stones,  and  avoid,  as  much  as  possible, 
leaving  the  house  till  the  vemd  eqiiinox  brings 
Inilder  weather.  Ghuznee,  from  its  high  situation, 
suffers  (nore  from  cold  than  any  of  the  other  cities; 
and  snow  t^ere  often  lies  deep  after  the  vernal  equi- 
nox, lb  Damaun,  on  the  contrary,  a  province  lying 
along  the  Indus,  tlie  heat  is  such  that  the  inhabi- 
tants are  obliged  to  wet  their  clothea  before  going 


fo  aleep^  and  to  keep,  during  fSbe  whole  irigfat,  t  yt^  faihi 
sal  with  water  standmg  by  tfie bedside.  Theheito^^ 
st3]  more  intense  in  tlie  plain  of  Seweestatm,  on  iht 
south  western  frontier;  whence  the  Af^tms  are 
aecttstomed  to  make  the  odd  exdamation,  ^  0  Loi^ 
when  thou  hadst  Sewee,  why  needest  thoa  to  hire 
made  Hell!'' 

The  prevailing  winds  in  Aighannistaim  are  flom 
the  west  and  south-west  The  latter  b^ins  in  Ae 
iniddHe  of  siraraier,  and  bhnra  for  about  a  hundred 
and  twenty  days  without  intermission.  This  wind, 
throughout  all  this  country,  is  eod^  while  the  esst 
wind  is  hot.  The  chief  rain  n  fn  winter.  When 
this  falls  in  the  ferm  of  snow  and  mehs  at  the  retom 
of  heat,  It  is  of  great  importance  to  agricti^ure;  but 
in  the  form  of  raki,  its  effect  is  lost,  and  the  ram 
dependence  of  the  husbandman  is  then  upon  another 
rain,  nraeh  smaller  in  quantity,  which  iaUs  in  spriBg. 
The  monsoon  that  produces  the  great  rains  of  India, 
is  scarcely  felt  in  Aighauniataun ;  aad  the  latter  najr 
be  considered  in  general  aa  a  dry  country. 

The  soil  is  nearly  as  rarious  as  tbe  climate,  hy, 
well  walefed  prams  or  moderate  eievatiun,  as  Ptshs* 
wer  and  Candahar,  it  tt  exceedin^y  fertile,  nd 
produces  two  fuH  crops  in  the  year.  Wheal  aid 
oai^,  the  grains  of  Europe,  are  cuJthrated  m  pre* 
ferenee  te  nee  and  Indian  com.  In  &e  higfaer  (fil- 
lets, only  cme  crop  can  be  raised  in  die  year;  and 
ia  some,  the  grain  must  be  sown  at  the  m  of  ooe 
autunm,  that  it  may  ripen  before  another.  The 
loftier  part  of  the  mountain  drains  is  of  coone  cod- 
denmed  to  perpetual  ruggedness  aad  sterditj;  Ob 
the  other  hand,  in  the  level  districts  to  the  wa&r 
bordering  upon  Seestaun  and  BeloocbistauD,  extcs* 
sive  ^serts  are  produced  by  the  absence  of  water. 
The  empire  of  desolation  seems,  on  this  side,  to  be 
aontinually  spreading ;  the  moving  sand  being  Uovo 
by  she  south-west  wind  over  the  bordering  Mt 
tvaels,  which  it  gradually  covers,  and  converts  fflttr 

-  The  account  of  the  animals  of  Afghaunntaim  i»^ 
very  imperfect.  Lions  are  rare ;  tygers  and  leopards 
dre  moie  common;  wolves,  hyaenas,  foxe«,  andbves^ 
6¥ery  where  abound.  The  agricultund  labour  is  per- 
formed by  oxen ;  but  a  species  of  broad'iailed sheep 
fem  the  riches  of  the  pastoral  tribes.  Horses  occur 
in  considerable  numbers,  but  not  of  the  same  exce^ 
lent  quali^  as  those  bred  in  tile  efttensiie  phifl' 
north  of  Hindoo  €oosh. 

The  political  constitution  of  CwaM  is  by  noptStti 
means  ofthat  simple  structurendiicb  is  nana!  in  ^*-^ 
tie  monarchies.  The  royal  powerhas  beencompfled 
to  that  which  was  exercised  by  the  Scottish  m^- 
narchs  during  Ae  feudal*  ages.  Over  the  great  towns, 
the  country  in  their  immediate  vicinity,  aen^  the  fi^ 
reign  dep^ideneies,  their  authority  is  direct,  and  ^ 
most  Supreme.  The  rest  of  the  natton  is  dtrided 
into' clans  or  communities,  who  act  neady  indepen- 
dently of  the  sovereign,  and-  from  whom  a  contingent 
of  troops  and  money  is  with  dtfficoltj  levied,  fhe^ 
conmiunities  are  called  Oolooss.  The^  are  govcro- 
ed  by  a  Khaun,  who  is  usually  ^^poioted  bjf  ^ 
King,  but  idwaya  out  of  the  oldest  ftmily  of  the 
OdIoobs.  The  Vtn^n,  within  Bis  own  comrnusHr, 
is  quite  a  Omited  monareb;-  he  can  uodbrtake  tfi- 
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GiiM.  tkng  of  impartaace  witluHtf  the  eeasent  of  the 
'  Joerga,  or  representadme  asaembl^  of  Uie  yeopUu 
Tho  jttdicul  fM>wer,  so  far  as  exorci8od»  k  ouo  fiett- 
od  IB  the  ieerga.  The  principle  of  priviite  ffe«eo^» 
Iwwever,  k  doeplj  rooted  in  the  oiiod  of  the  nafeiofi, 
and  on  appeai^to  the  Jeerga  carries  wkh  it  some  dor 
groe  of  reproach ;  being  supposed  to  indioat^  in  lihe 
HMiividaal  who  has  recourse  to  such  a  remedjr*  a  waot 
eitker  of  power  or  courage  to  Tindieate  his  own 
wrongs.  Even  the  Jeerga  recognises  the  right  of 
reldiatien,  by  maidng  a  formal  wer  to  the  omided 
party  of  delivering  the  arimioal  into  bis  hands^  that 
he  may  inflict  hk  own  punkboaent,  thoogh  k  k  utv- 
dsEStood  that  he  shall  dediae  and  leave  the  pourt  to 
the  detemiBalioa  of  the  Jeerga.  .Alliances  are 
loaned)  and  wars  carried  on  by  the  Oolooss  between 
themselves,  wkhaut  any  concern  or  inteifereooe  of 
the  aoveretgn.  Thk  form  of  govemmeat  keeps 
every  part  of  die  country  in  a  slate  of  tumnk  and 
fienoent,  and  presents  at  first  sight  a  very  unfavour- 
flUe  contrast  to  that  undisturbMl  tnn(|oiUky  which* 
under  aa  absolute  goveniaient»  reigas  over  the  gr eater 
part  of  the  plains  of  India.  Mr  Elphinatone,  hav* 
ever,  threogh  tkk  oatward  aspect  eif .  rudeness  oad 
twliadencey  saw  enough  to  conviaoe  him  of  the  radi* 
cal  soperiorsty  even  of  thk  rude  freedom.  The 
powers  of  action,  aad^  as  k  were,  of  vil^y,  lad^god 
m  each  of  |hese  independent  eommanitifli,  enaMed 
it  to  4o«rkh,  onafEected  by  the  persoosl  chaeacter 
of  the  sovereign,  or  even  by  the  oonvolsiooB  which 
aobverted  bk  tSrooe.  The  succession  of  revolutiont 
to  which  the  kingdom  has  been  exposed  duni^g  the 
last  half  century,  have  produced  eieets  vkiWy  inju* 
riouB  on  the  great  cities,  ai|d  ^le  districts  siUiated 
along  the  high  roads.  But  the  more  remote  aa4  io« 
depmesit  parts  of  the  country  haive  proeeeded  in 
an  nmnserropted  career  of  imfMrovement ;  Aultivatioo 
has  been  extended,  new  aqnedtiets  butk|  aad  verioaa 
public  establishments  undertaken. 

Though  the  external  appearance  of  the  A%hauns 
beoMire  uncouth  than  that  of  the  Indian,  they  possess 
estimable  onaMties  to  which  he  k  a  stranger.  Aoertain 
measure  of  reliance  can  be  placed  upon  tkeir  ataSe* 
meats  of  iaot ;  not  that  they  can  oosnpare  wkh  £«ro* 
peano  in  «f  lacity ,  or  will  scruple  diosKaulalion>  whan 
any  great  interest  k  to  be  pnnratod;  hat  tfc»y  ans 
far  from  that  profound -and  habitual  falsehood*  niacfa 
ebasacteriaas  the  natives  of  Persia  and  kudoiHan. 
They  Bumifest  akb  aa  active  qpirk  of  .ourioail|{,  io 
wbich  the  subjects  of  despotism  are  altogether  ataaop 
gem.  Dkpbjrs  of.  European  art  and  wackiaory, 
adricb  by  Indians  wese  noticed  evidcatly  iiiom  mere 
^iteoess,  without  any  real  interest,  exciled  im 
the  A%hanns  the  highest  gmtiicatika,  and  aa 
anxiaas  wash  to  examine  the  prooeoKsby  wbkh  they 
-were  performed.  There  exists  also  mose  poaky  aif 
waumcffs  tbaa  is  absent  in  other  Asiatic  cooatries. 
iPaiygan^,  indeed,  and  the  purchase  af  wnres^  pf^ 
valk  bere,  as  over  all  the  East.  They  are  waU 
treated,  kewevar,  and  often  aeqake  an  aseeadeney 
ia  Ike  ftanl^,  •from  adiiob  the  seventy  of  Miikome 
4an  institutions  seems  dsenkcae  to  cxaiuda  itiem. 
in  Ae  coaatry  diolricts,  where  the  sy^em  af  acdia- 
aion  caaaot  be  carried  to  such  arigarons  extsnt  as 
JntoaoMy  tbepasHaa  of  love  aeean  oAcmtabeidt 
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in  aU  its  ardour.  Many  of  Uieir  popular  pocam  te*^  CmM- 
late  to  an^orous  adventures,  and  detail  incidents  nat'^ 
dissimilar  to  those  which  (wm  the  subject  of  similar 
compositioes  in  Europe.  It  is  said  to  be  aot  un* 
common  for  a  young  aaan  to  set  out  for  India,  or 
some  other  foreign  country,  with  a  view  of  earning 
the  purchase  money  of  the  feiaale  of  whom  he  has 
beoome  enamoured.  Thk  price  being  usually  coa^ 
siderable,  the  proctariog  of  an  Afghaun  wife  is  aU 
tended  with  difliouky,  and  men  arrive  often  at  the 
age  of  forty,  before  they  are  able  to  ooUect  a  s«iai 
soScient.  Thk  lun  led  to  a  very  peculiar  mode  af 
penal  infliction.  The  fine  impofied,  on  convictioa  of 
any  cnme,  is  levied  ia  young  women,  to  be  civea 
as  wines  to  the  iii|aredpemoo  or  hk  friends.  Mur« 
der  k  twelve  young  women ;  severe  niuiilationt  six  s 
and  so  on,  diaiinkhing  for  smaller  o&nces. 

Hospitalky  k  a  virtue  for  which  the  jaation  is  emi* 
nently  dktingukhed.  Not  only  a  stranger,  hat  dM 
bkterest  enemy,  beneath  die  roof  of  an  A%haan«  k' 
m  perfect  security.  Usage  has  even  establishedL 
that  any  individual,  who  enters  hk  bouses  and  placed 
himself  in  the  posture  of  a  supplicant,  i^aU  receive 
the  boon  which  he  thus  ciaves.  Yet»  with  thk  even 
romantic  eourte^  aad  humaaky,  are  combined  al- 
most universally  ike  habits  of  plunder  aad  robbeiy;* 
The  extent  of  these  practices  varies  aiaong  diftrenft 
4ribes;  and  in  those  placed  under  the  imBAediate eye 
ui  the  Sovereign  tkey  are  much  lestraioed;  but 
scarcely  any  tr£es  are  wbn^y  exempted.  Instaaoea 
have  occurred  ia  which  an  Afghaun  has  receiv^sd  a 
atranger  with  all  the  rights  of  hospitalky,  ai«d  after^ 
wands,  meeting  him  in  the  open  country,  has  robbed 
kim.  The  same  person,  it  k  supposed,  who  w^uld 
plunder  a  cloak  from  a  traveller  who  had  one,  would 
give  a  doak  to  one  who  bad  none.  From  these  cir- 
cumstances, itkoanceived,  tiut  no  European,  carry- 
iag  property  along  with  him,  could,  with  any  degree 
of  safety,  travel  through  Afghaunktaun.  .^fotbing 
except  absolute  povertjr  could  afford  him  any  ehaooe 
ofsecunQr. 

The  A%hauo  nobles  reside  almost  entirely  at  eeult. 
They  maintain  a  considenible  state;  but  dp. not 
move  with  that  crowded  and  noisy  atteodanoe  wUeh 
forms  the  delight  af  the  Indian  great  man^  In  thek 
comparatively  small  retinue,  order  and  silence  are 
atric^y  obeerved;  so  that  they  are.alightedf  and 
jsftea  entered,  before  their  approach  k  aonouDeed. 
^Even  thoae  whose  fortunes  axe  most  ample,  dp  net 
dkplay  the  magnificence  usual  among  the  Pemiaa 
nobilky.  In  an  entertainment,  to  which  the  Britith 
mission  were  invited,  the  dkhes,  consisting  of  all 
kinds  af  masted,  boiled,  and  baked  meats,  were  dyed 
.  of  varioHScolours,  and  profusely  ornamented  with  ^sld 
and  ailver  leaf.  The  EngUsh  were  surprised,  jhow- 
ever,.  to  see  the  servants  jointing  the  meat  wkh  a 
nenkotfe,  and  laying  k  on  the  plates  with  their 
hands.  The  amusements  consisted  in  daocii^'giris, 
and  diqilays  of  fire  works,  neither  of  which  be- 
.ing  very  excellent  in  ks  kind,  the  pleasure  afforded 
was  extremely  moderate.  The  nobles  emfdoyied  in 
offices  at  coart  are  ihemast  combed  fart  of  the 
.aatiasi,.  aad»  with  a  few  exceptions,  areguiky  of  every 
species  of  meanness. 

Among.  Afghauns  of  aH  descriptions,  the  fiivourite 
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Caiibal.    amusement  u  hunting.    They  practise  it  against  all 
^•^"^^^^  descriptions  of  game,  and  in  every  possible  variety 
of  mode.     Sometimes  large  parties  assemble,  and, 
forming  a  crescent,  sweep  the  .country,  so  as  to  •  in- 
close all  the  game  to  be  found  within  the  compass 
of  a  certain  district.     They  do  not  excel  much  in 
•hooting  or  hawking ;   but  have  a  singular  mode  of 
chasing  partridges.     A  number  of  horsemen,  one 
after  another,  pursue  the  bird,  and  never  allow  it  to 
rest  a  moment,  till,  being  quite  exhausted,  it  is  easily 
beat  down  with  a  stick.    Within  doors,  quail  and 
cock-fighting  afford  favourite  enjoyments ;  nor  is  any 
exercise  which  calls  forth  bodily  strength  and  dex- 
terity omitted.     The  Afghauns  are  also  a  social  peo- 
ple ;   they  give  frequent  dinner  parties,  and  delight 
m  serious  as  well  as  gay  conversation.    The  inhabi- 
tants of  the  towns  find  great  enjoyment  in  excursions 
to  the  gardens  in  the  vicinity,  which  command  usually 
magnificent  prospects, 
literatore.      Education,  to  a  certain  extent,  is  very  general 
among  the  Afghauns.  Moollahs,  performing  the  office 
of  schoolmasters,  are  established  not  only  in  towns, 
but  even  in  every  village.    Unfortunately,  the  grand 
object  is  to  enable  their  pupils  to  read  the  Koran  in 
'Arabic,  often  without  understanding  it ;  and  not  a 
fourth  part  of  the  lower  orders  can  read  their  own 
language.    The  more  advanced  studies  are  the  Per- 
sian classics,  Arabic,  grammar,  logic,  law,  and  tiieology. 
The  two  great  seminaries  of  learning  are  Peshawer 
and  Bukhara,  the  former  of  which  hiu  somewhat  the 
preeminencet    Although  the  superiority  of  the  Per- 
rians  in  Kterature  is  acknowledged,  yet  their  repu- 
tation of  heresy  deters  all  faithful  Soonnees  from  re- 
pairing to  their  colleges.  '  The  Afghaun  princes,  in 
general,  have  been  eminent  encouragers  of  leahiing. 
Ahmed  Shauh  held  weekly  assemblies  at  his  palace, 
often  prolonged  to  a  late  hour,  and  in  which  various 
topics  of  theology,  law,  and  literature,  were  discus- 
sed.    He  and  most  of  his  successors  have  practised 
poetical  composition,  though  their  fame  does  not 
rest  upon  that  basis.    The  most  celebrated  of  the 
Afghaun  poets  in  Rehmaun ;  in  whose  pieces,  how- 
ever, so  far  as  they  were  explained  to  Mr  Elphin- 
•tone,  he  was  not  able  to  discover  any  merit;  but 
he  is  willing  to  believe  that  this  may  have  arisen 
ftrom  the  defective  nature  of  the  few  specimens 
wluch  he  obtained.    More  true  poetical  fire  glows 
in  the  verses  of  Khooshhaul,  a  Ikhaun  or  Chieftain, 
Whose  valour  maintained  the  independence  of  his 
tribe  against  the  power  of  Aurungzebe.     His  odes 
seem  well  calculated  to  inspire  his  followers  with 
Ae  love  of  independence,  and  with  a  passion  for  war 
«sd  glory.    The  poetical  taste  of  the  nation  is  also 
indicated  by  the  reading  of  poetry  being  established 
as  a  regular  profession,  which  is  followed  in  the 
towns  by  a  considerable  number  of  individuals. 
Agrienltnrei     '^^  useful  arts  have  made  considerable  progress. 
'  Agriculture  is  followed  with  assiduity.     The  grand 
process  upon  which  its  success   depends,  is  that 
of  irrigation,  which  is  practised  to  a  great  extent, 
throughout  all  the  kingdom.     It  is  usually  efiect- 
ed  by  small  canals,  into  which  the  water  is  turn- 
ed by  dams,  and  sometimes  by  partial  embank, 
nients.   A  much  more  laborious  contrivance,  called  a 
cauraiz,  is  frequently  employed.    A  chain  of  wells 


are  sunk  on  a  sloping  field,  and  are  connected  by  t  c>,y 
subterraneous  channel,  so  constructed,  that  the wt- y^^^ 
ter  of  all  the  wells  is  poured  into  the  lowest  one,  and  ^^ 
thence  into  a  water-course,  from  which  it  is  conducted 
over  the  field.  This  laborious  structure  forms  Fome- 
times  the  mode  in  which  a  rich  man  employB  bis 
money ;  sometimes  it  is  performed  by  an  asiocistion 
formed  among  the  poor.  The  ground  is  alwsys  vi. 
tered  before  being  ploughed.  The  ploughing  is  per* 
formed- with  two  oxen,  and  is  deeper  than  in  India; 
the  grain  is  sown  always  in  broadcast,  and  a  substi- 
tute for  the  harrow  is  formed  by  a  plank,  abo?e 
which  a  man  stands,  to  increase  the  pressure.  The 
crop,  in  the  course  of  its  growth,  is  watered  at  least 
once,  usually  oftener.  The  sickle  is  the  only  iustni- 
ment  employed  in  reaping,  and  the  grain  is  tbreshed 
by  the  treading  of  oxen.  Two  kinds  of  artificial 
grass  are  raised.  Wheat  forms  the  staple  food  of 
the  inhabitants,  and  barley  is  chiefly  used  for  borsei 
The  cheapness  of  provisions^  particularly  of  fruits  and 
vegetables,  is  almost  incredible.  Grapes  are  coa- 
sidered  dear  when  they  exceed  a.&rthing  apoood, 
and  the  coarser  species  are  aometimes  given  to  cat- 
tle ;  the  best  apricots  are  less  than  a  halfpennj  s 
pound,  and  melons  much  cheaper.  Hie  amsUeat 
piece  of  copper  money  purchases  ten  pounds  of 
spinage,  twenty-five  of  cabbage,  &c.  The  land  if 
divided  into  very  minute  portions,  and  the  proprie- 
tor and  cultivator  are  usually  the  same  person. 

Of  the  mnnnfiictures  of  Afghanistaun  no  meotioB  . 
is  made ;  and  they  seem  to  be  .limited  to  objectsof  J^ 
immediate  consumption.  Manufacturing  industry  it 
confined  to  the  provinces  annexed  to  the  kingdoo 
of  Caubul  by  conquest  from  India.  The  most  import- 
ant branch  is  the  manufacture  of  the  shawls  of  Cadi* 
meer.  These  beautiful  fabrics  are  wrought  in  s  shop 
or  shed,  consisting  of  a  frame-work,  at  which  froB 
two  to  four  people  are  employed.  The  plain  sfaavb 
are  woven  with  a  shuttle,  the  variegated  ones  with 
wooden  needles, — there  being  a  needle  for  each  ip^ 
cies  of  coloured  thread.  A  year  or  more  is  sometiDei 
employed  in  the  manufiurt^ure  of  a  very  fine  shatl,  hot 
six  or  eight  of  the  ordinary  kind  may  be  made  in 
that  period.  The  annual  number  produced  ia  Caih- 
meer  is  estimated  at  about  80,000.  The  wool  it 
imported  chiefiiy  from  Great  Thibet,  by  the  ws;  « 
Rodauk. 

Afgfaaunistaun,  from  its  situation,  can  oolybave^^i^ 
an  inland  comn^erce.  This. is  eonducted  by  cara- 
vans, and  the  merchants  usually  employ  camds  for 
the  conveyance  of  their  goods ;  though  when  thej 
have  to  cross  amy  part  of  &e  chain  of  Hindu  CooA, 
horses  and  poneys  must  be  used.  Considerable  ob- 
stacles are  encountered  from  the  roughness  sf  tbe 
roads,  the  di£Bcnlty  of  finding  water  and  prorisioDS, 
and  the  attacks  of  the  predatory  tribes.  In  travtf- 
sing  the  territories  of  the  latter,  strict  order  is  ob« 
served,  and  the  march  b  covered  by  parties  ot  boiae 
sutioned  at  proper  distances.  During  the  oigbt,^ 
large  proportion  of  the  caravan  rt-main  on  watcb.  Ib 
towns  they  lodge  in  the  caravansaries,  which  contft 
of.  large  squares,*  along  each  side  of  which  tbe 
apartments  are  ranged,  with  a  mosque  in  the  ceotic 
Each  merchant  usually  hires,  at  a  very  easy  r^ 
two  rooms  for  himself  and  his  goods.  A%faauoistsanf 
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from  its  want  of  manu&ctufes,  yields  few  cominodi* 
ties  which  can  bear  the  expence  of  so  laborious  a 
transport.  The  principal  are,  fruite  of  all  kinds, 
furs,  madder,  and  assafoetida*  The  produce  uf  its 
subject  provinces,  the  shawls  of  Cashmeer,  the 
ohintses  of  Monltan,  form  more  convenient  articles 
of  exchange.  The  trade  of  this  country,  however, 
is.  chiefly  supported  by  iu  being  the  channel  througli 
which  India  maintains  iu  communication  with  Per- 
sia and  Toorkistaun.  All  the  Indian  manufactures 
are  thus  conveyed  into  those  regions,  while  Euro* 
pean  goods  are  brought  bv  the  Russians,  by  way  of 
Orenburg  to  Bukhara,  and  thence  to  Caubul.  The 
English  mission,  after  having,  with  great  diffi- 
culty, conveyed  some  large  mirrors  across  the  desert, 
hoping  thus  to  inspire  the  king  with  a  hi^h  idea  of 
British  manufacture,  were  much  astonished  and 
mortified,  in  the  first  private  house  which  they  visit- 
ed, to  see  two  mirrors  of  greater  dimensions,  which 
Ihey  understood  had  been  brought  by  the  above 
dianneK  From  ToorkisUun  itself  are  imported  vast 
numbers  of  horses*  for  the  supply  of  all  the  great 
men  and  armies  of  India.  These,  in  consequence 
of  the  immediate  channel  by  which  they  arrive,  are 
there  erroneously  cabled  Caubul  horses. 

Such  are  the  general  features  of  the  kingdom  of 
Caubul ;  but  every  district  has  its  separate  tribe, 
divided  and  subdivided  into  others,  and  every  one 
having  something  pecuKar  to  itself.  Our.  limits  will 
only  allow  us  to  notice  some  of  the  most  prominent 
of  these  distinctions.  The  western  Afghauns  are 
divided  chiefly  into  the  Ghiljies  and  Dooraunees. 
The  Ghiljies  are  the  most  warlike  of  all  the 
Afghaun  tribes.  Ghuznee,  situated  in  the  heart 
of  their  territory,  was  the  residence  of  .the  great 
Mahmood,  and  the  Ghiljies  formed  the  strength  of 
those  armies,  with  which  he  spread  desolation  over 
Asia.  The  eonquest  df  Persia,  at  the  beginning  of 
the  eighteenth  century^  was  also  effected  by  the 
Ghiljies,  and  they  continued  the  ruling  tribe  till  the 
invasion  by  Naudir  Shauh.  The  restoration  of  the 
Afghaun  monarchy  being  effected  by  Ahmed  Shauh, 
the  chief  of  the  Dooraunees,  the  Ghiljies  hav^  never 
regained  their  former  ascendancy.  Their  constitu^ 
tto&  is  extremely  democratic,  the  administration*  in 
iome  districts,  verging  alinost  on  total  anarchy. 
This  spirit,  which  was  always  prevalent,  has  gained 
much  additional  strength  since  the  sovereign  ceased 
to  belong  to- their  tribe,  and  to  add  to  his  constitu- 
tional prerogative  the  more  revered  character  of 
hereditary  diief  of  the  Ghiljies.  This  distinction 
now  belongs  to  the  Dooraunees,  who,  since  the  ele- 
vation of  Ahmed  Shauh,  have  had  the  king  of  Cau- 
'bul  for  the  head  of  their  tribe.  The  great  Doorau- 
nei^  Sirdars  unite  the  influence  derived  from  office 
and  military  command,  to  that  whkh  they  enjoy  in 
right  oi  their  birth.  Accordingly,  thojugh  the  de*- 
mbcratic  principle  is  by  no  means  crushed,  the  power 
both  of  the  king  and  chiefii  is  greater  here  than  in 
«ny  ether  part  of  the  kingdom.  The  character  and 
deportment  of  the  Dooraunees  are  the  subject  of 
much  panegyric.  They  are  brave,  honourable,  lios* 
pitable,  ardently  attached  to  their*  tribe,  and^  at 
Che  same  time,  more  liberal  and  humane  than  the 
rest  of  their  countiymen*     This  preemiDeoce  is 


Gaobol* 


admitted  by  the  Ghiljies,  even  while  they  avow 
themselves  tlieir  bitterest  enemies.  One  of  them 
being  asked  by  Mr  Elphinstone,  what  sort  of  people 
the  Dooraunees  were,  answered,  '^  Good  people; 
they  dress  well,  they  are  hospitable,  they  are  not 
treacherous.'*  Being  then  asked  how  his  country* 
men  treated  such  as  fell  into  their  hands,  he  replied, 
*'  We  never  let  one  escape ;  and  now,  if  I  had  an 
opportunity,  1  would  not  give  one  time  to  drink  wa- 
ter. Are  we  not  enemies?"  He  added,  "  Our 
hearts  bum«  because  we  have  lost  the  kingdom,  and 
we  wish  to  see  the  Dooraunees  as  poor  as  our* 
selves." 

The  heights  of  Solimaun  are  occupied  by  the 
Khyberees,  Vizerees,  and  Sheraunees,  tribes  still 
more  barbarous  than  the  names  which  they  bear. 
They  are  all  robbers,  and  some  of  them  little  better 
than  savages,  livipg  in  caves  cut  out  from  the  rock. 
The  Eusofzies  inhabit  the  north-eastern  extremity  of 
Afghaunlstaun,  and  occupy  a  fertile  valley  on  the 
right  bank  of  the  Indus,  watered  by  the  river  of  Suant. 
They  came  into  this  region  as  conquerors,  and  have 
reduced  all  the  original  inhabitants  to  a  state  of 
slavery.  The  slaves  being  more  numerous  than  the 
masters,  perform  all  the  laborious  offices,  and  leave 
the  latter  in  a  state  of  almost  total  indolence.  Al- 
though democracy  be  very  prevalent  throughout  Af- 
ghaunlstaun, it  nowhere  rises  to  such  a  height  as 
among  the  Eusofzies,  who  indeed  can  scarcely  be  said 
to  have  any  government  whatever.  The  small  nuin- 
ber  of  the  fr^men,  and  a  species  of  connection  re- 
sembling that  of  a  religious  sect,  which  binds  them 
to  each  other,  are  sufficient  to  prevent  any  violent 
disorder.  Proud  of  this  freedom,  the  Eusofzies  re* 
gard  themselves  as  tlie  noblest  of  the  Afghaun  tribes, 
and  look  down  with  contempt  even  on  the  Doorau-  • 
nees.. 

Cashmeer  was  wrested  from  the  Mogul  by  Ahmed  Cashmeet. 
Shauh,  and  has  ever  since  continued  a  subject  pro- 
vince of  Caubul.  The  soil  is  more  fertile,  and  the 
inhabitants  more  industrious  than  in  any  other  part 
of  the  Afghaun  dominions.  The  capital  of  the  sanie 
name  is  the  largest  city  in  the  kingdom,  containing 
from  150,000  to  ^00,000  inhabitants;  and  the  reve* 
nue  is  estimated  at  4,626,300  rupees,  nearly  half  a 
million  Sterling.  The  country  is  ruled  by  a  gover- 
nor, who  exercises  with  severity  all  the  functions  of 
a  sovereign.  The  Dooraunees,  who  compose  the 
military  force,  indulge  in  unusual  licence^  and 
treat  this  fine  country  as  a  conquered  province. 
These  oppressions  give  rise  to  frequent  insurrections; 
but  as  the  Cashmerians  are  endowed  with  a  very 
small  portion  of  courage,  tliefr  risings  are  quickly  ^ 
crushed  by  the  arrival  of  an  A%haun  armv ;  and  the 
yoke  is  rendered  more  severe  by  the  abortive  attempt 
at  emancipation. 

The  principal  cities  of  Afghaunlstaun  are  Pesha-  principal 
wer,  Caubul,  Candahar,  and  Heraut.  Peshawer,  Cities, 
at  present  the  largest  town  in  Caubul,  is  situated 
in  a  most  beautiful  and  fertile  plain,  of  about 
S5  miles  in  diameter.  It  is  watered,  by  several 
branches  of  the  river  of  Caubul;  and  while  it 
displays  all  .the  luxuriance  of  tropical  fertility,  is 
nearly  environed  by  the  snowy  summits  of  the  Hin- 
doo Ceosbi  and  Uie.  ridge  of  Solimaun,    The  city 
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Gaobal.    itselF  Is  upwards  of  five  miles  in  circumference,  is 
^   ^     built  upon  an  irregular  surface,  and  contains  about 
^100,000  inhabitants.     The  houses  are  butlt  of  brick, 
generally  unburnt,   in  wooden  frames.     They  are 
usually  three  stories  higli,  the  lower  story  being  oc- 
cupiea  by  shops.    The  streets  are  narrow,  not  being 
designed  for  wheel- carriages;   and,  though  paved, 
they  arc  slippery  and  inconyentent.     The  shops  are 
commodious,  and  well  8Uf>plied  with^a  variety  of  ar* 
tides ;  while  greens,  curds,  and  particularly  water, 
are  called  through  the  streets.    The  inhabitants  pre* 
sent  a  varied  and  picturesque  appearance ;  <'  people 
of  the  town  m  white  turbans,  some  in  large,  white, 
or  dark  blue  frocks,  and  others  in  sheep-skin  cloaks; 
t'erstans  and  Afghauns,  in  brown  woollen  tunics,  or 
flowing  mantles,  and  caps  of  black  sheep-skin  or  co<- 
loured  silk;  Kliyberees,  with  the  straw  sandals,  and 
the  wild  dress  and  air  of  their  mountains ;  Hindoos, 
uniting  the  peculiar  features  and  maimers  of  their 
own  nation,  to  the  long  beard  and  the  dress  of  die 
country ;  and  Haza^ehs  not  more  remarkable  for 
dieir  conical  caps  of  skin  with  the  wool  appearing 
Uke  a  fringe  round  the  edge,  and  for  their  broad 
bees  and  little  eyes,  than  for  Hiat  want  of  the  beard, 
which  is  the  ornament  of  every  oilier  face  in  the 
city.  '  Among  these  might  be  discovered  a  few  wo* 
men,  with  long  veils  that  reached  their  feet.    Some- 
times, when  the  king  was  going  out,  the  streets  wera 
choked  witJb  horse  and  foot,  mi  dromedaries  bear* 
ing  swivels,  and  Iftrge  waving  red  and  green  flags ; 
imd,  pt  idl  timest  loaded  dromedaries,  or  heavy  Bae» 
trian  camels,  made  thehr  way  slowly  through  the 
streeti/' 

Tlie  Balla  Hissomr,  or  royal  residence,  is  a  castle 
of  no  strenglli.  It  contains  some  fine  halls  and  mag«< 
nificent  gardens ;  but  being  only  occasioniAy  oocu* 
pied  by  the  king,  is  much  neglected*  This,  and  n 
fine  caravansera,  are  the  only  ^ibfic  edifices  timtde- 
serve  notice.  Few  of  the  nobility  have  koines  at  . 
If^eshawer. 

Caubul  is  a  small  city  not  supposed  to  contain 
more  than  8000  inhabitants.  It  is,  however,  com^ 
pact  and  handsome,  and  has  fa/r  some  time  been  the 
chief  residence  of  the  court.  It  is  also  a  great  em* 
porium  of  trade,  and  the  number  and  arrangement 
4>f  its  bazars  have  excited  much  admiration.  Its 
climate  and  scenery  have  been  a  theme  of  panegyrie 
€0  the  writers  of  Persia  and  India.  It  is  situated  in 
41  valley  encompassed  by  mountains,  and  watered  by 
Aumerous  streams,  wbicb  maintain  peiMtual  i^rdure 
and  fertiltty.  A  single  district  in  toe  neighbour- 
liood  contains  no  less  tban  60dO  ordicrds.  In  die 
province  of  Caubul  are  situated  the  renunn  of  Ghnz* 
nee,  oncte  the  proud  capital  of  Western  Ama.  It  is 
now  reduced^  iMOhooses,  bnt  proves  its  ancient 
greatness  by  some  lofty  minarets,  atualed  withoot 
Sie  walls,  and  by  the  tomb  of  the  Sultan  Malmidod, 
placed  at  the  Astance  of  three  miles  from  die  city. 

Candahar  Is  a  large  city,  t^^tfUtth,  as  Mr  ^phiui- 
ione  apprehends,  not  quite  eqau  to  Pesiiawer.  It 
is  built  of  an  oldong  form,  and  on  a  mere  regular 
plan  than  !s  osmd  hi  Asia.  Its  edifices,  however,  are 
not  more  elegant  than  iliose  of  die  other  eilies  of 
jthe  kingdom.  It  is  chiefly  ihlMMted  try  A%ka«mS) 
wbO|  'hi^^reYBT,  sre  by  tko  .means  aHowtd  to  -^nj^ 
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the  same  rude  freedom  ^aa  on  tfaor  movBtains,  ,^ 
are  subjected  to  a  very  rigorous  system  of  l«w  ud 
police. 

Heraut  scarcely  belongs  to  Caid)ul,  being  goven* 
ed,  almost  independently,  by  a  prince  of  the  rojil 
blood.  It  is  a  very  ancient  city,  and  somewhat  sun 
passes  the  others  in  magntficeace,  being  bu^,  in  s 
great,  measure,  after  the  Persian  model.  It  is  ivp^ 
posed  to  contain  about  100,000  inhabitants. 

Tile  following  table  ol'  the  population  of  the  king.  Popthik 
dom  of  Caubul,  founded  chicAy  upon  coajectunl 
data,  is  supposed  rather  to  Mi  short  o^  than  to  i;i. 
ceed  the  truth. 


Afghauns, 

Beloches,             ... 
Tartars  of  all  dcscripiionij, 
Persians,              ... 
Indians  (Cashnierecs,  Jauts,  5pc.),  - 
Miscellaneous  tribes, 

4,mO(K) 

i,ooo.ooe 

1,900,000 

1,500,000 

5,700,000 

800,000 

U,OOO,000 

See  Elphinstone's  Account  of  Cauhd  and  iu  De* 
pendeneie*,   4to.    Lend.  1816.  (s.) 

CAUFIRISTAUN,  a  mountainous  counUy  of 
Asia,  situated  partly  upon  tlie  Hindoo  Coosh,  lod 
partly  upon  the  Beloor  Taugh.    Its  boundaries  art 
Caubul,  BodoksluHin,  and  Bulkh.     ThM  tenitaiy 
conaista  of  vast  noantains  coveted  with  saoir,  ia* 
closing  a  few  narrow  but  fertile  vaUays.     It  ig 
inhabited  by  a  singular  people,  the  Caufin,  who, 
in  region,  manners,  and  institutions,  have  retnaioed 
entirely  dbtinct  firomail  their  neichbours.    Thdr 
religion  is  entirely  Pagan,  and  dicy  &risb  tiie  dead- 
liest antipachy  against  tlae  Mahometan  name.  To 
have  killed  a  MoHulman  is  the  hi^iest  gloij  tf 
which  a  Caufir  can  aspire.    Their  religioHs  dbier* 
vaaces  bear  no  resendilanQe  to  those  established  ia 
any  part  of  India.    They  acknowledge  a  supreoie 
Deity,  whom  they  call  Imra ;  and,  in  their  ceremo- 
nies,  represent  htm  by  a  stone  called  Imrtan,  or  (he 
holy  stone.     But  they  observe,  ''  This  stande  fa 
him,  but  we  know  not  his  sluqpe.**    Tbqr  hsfe  he* 
sides  numerous  inferior  deities,  consisting  chiefly  of 
deceased  Claufirs,  who  have  discif^ttished  th«aoelTfi» 
by  any  eminent  ^nalkies*    The  l»^  mode  eC  oeciv- 
ing  an  apotheosis,  is  by  giving  numerous  feasts  to  the 
village,  bospitaiitv  and  good  cheer  being  beU  by  thii 
people  in  the  hi^btst  venecation. .  The  Csufin sreia 
almost  continual  war  with  their  aaighboon.    They 
sometimes  openly  attack,  but  inore  commonly  seel 
to  surprise,  tbeir  enemy.    On  suoceediBg,  they  tft 
up  a  war-cnr,  sing  a  souc  "Of  triomip^  and  maiMrw 
au  without  diatinction.    Shmieroua  privil^geB  aie  a^ 
Uched  to  the  homg  kitted  a  Mmiulmaa.    He  «ho 
has  pctfonwed  this  estptoit,  nuqr  w«ar  a  luiteo  oMk 
with  feathers,  may  floiBPiab  his  BJtm  over  bis  he$d  is 
the  dance,  and  may  sat  up  a  pole  before  hli  door, 
with  a  pin  atuck  in.it  for  vwety  fAnu^etti  toa/^' 
Their  arms  are  bows,  £Biir  and  a  hall*  Am  iMiP»  ^ 
Kgbt  arrows,  sometimea  poisoned.    When  punaai 
my  unb€«d  their  bows*  and  uae  them  as  peHa>  hr 
Hie  aid  of  which  they  leap  from  rook  to  rock  win 
astonishing  agility.   About  iMrtpryaacsJifo^oU  their 
nfeigMbouia  wted  ia  a  gBBonlMfedsMy&rtiif 
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CiDflris^    axdrpalbm  of  the  Cimftn.     Thej  pehelraled  Che 
tarn      ewmcvj  in  ewiy  dKrectioB,  but  found  themadt e»  on* 
able  to  maintain  their  gmndi  and  were  soon  obliged 
to  retire  witii  consUerable  Io8t. 

The  Cfloiirt  are  bospitable  in  the  eitr^me.  A 
stranger  arriviAff  at  one  of  their  villages  it  not  onl j 
welceoiedy  but  la  expected  to  visit  eadi  of  the  priaci- 
pal  neoy  wbere  he  ia  r«g>l^  ^'i^*^  every  dainty  which* 
tbe  boaae  canaSbrd.  Their  weahb  contitu  of  cattle 
and  slaves ;  the  latter  are  always  their  own  country^ 
Men,  asdiey  never  spare  the  Hfb  of  a  Muaaulman.  The 
govemmeat  ia  ehkftf  condiicted  by  coosnitatiooe 
aaMMig  the  rich  men.  Their  dresa  coosiats  princi^ 
paliy  of  geaS' skins,  iprith  the  hair  turned  oiitwarde» 
two  of  which  form- a  vest,  and  other  two  a  kind  of 
petticoat;  They  are  less  addicted  to  hunting  than 
the  Afghauns.  The  favourite  ajuusement  ia  dancings 
of  vrhich  Ihey  never  tire.  Tbcy  cannot  aceoie  (no- 
date  themselves  to  the  Asiatic  practice  of  seating 
thcmaelvea  cro8s4^ged  on  the  ground,  but  sit  in 
llie  Earopean  numaer  on  benches  and  stools.  They 
also  use  tabiesy  and  drink  wine  copiously,  though  not 
t»  intoxication^  out  of  silver  caps.  These  European 
habits  have  given  rise  to  tl»  hypothesis  of  their  be« 
11^  a  Greek  colony,  left  during  the  expedition  of 
Alexander;  but  all  probabitity  of  this  seems  de- 
stroyed by  the  chrcumstance  that  their  language  con-' 
tains  no  Greek  admixtnre,  and  is  closely  allied  to  the 
Jtaiscril.  The  two  diief  towas,  or  rather  villages^ 
of  the  Canfim,  are  Cauosdaidi  and  Tsokooee.  The 
fbmier  contains  five  hundred  honses.  See  Mr  £1^ 
phkistone's  ealoable  Aceomtt  of  CauM,  (a.) 

CAVALLO  fTiBMWnjn),  an  electrieiao  and  natu^ 
ral  philosopher ;  bens  at  Naples  30th  March  1749  $ 
aMd  son  oi  a  plmicia»  established  ia  that  city. 

His  iatimit  died  when  he  was  only  eleven  jreaora 
old ;  but  he  received  »  liberal  education  throagll 
dbe  kindness  ofhit  fiitiids»  and  cofilelcd  bis  studies 
at  the  Cnlvcffsity  df  Haples.  He  wae  orighiairy  das^ 
tioed  for  commerce,  and  caa»  to  Baf^d  in  177 1,> 
in  order  t»  obtain  move  complete  infomtataon  re^, 

Sting  tli»  various  objects  of  mercaacite  pussait, 
be  soon  abandoaed  his  kMention'  of  adoptmg 
dmt  mode  ef  Itfss  <hkI  dsterasined  to  devote  his'  teirae 
almost  esclnsleely  to-  the  cidtiimtion  of  seieneey  and 
to  literasy  employments  connected  wtthi  k.  The 
splendid  improvements  wfaicb  had  been  lately  made 
m  etectrieity^,  easily  directed  his  estiiest  attention  to 
that  amusing  depastment  f^  naturaT  phitoanphy ;  bat 
his  atodies  were  by  no*  means  confined  to  that  sub* 
jaet;  and  the  extent  of  his  diversified  researchee 
may  be  undevsSoedl  from  an  enumemtion  of  his  prinr 
dqpid  piUilicationi. 

1.  E^tiraordhmrif  NeoiricUf  of  the  Mmo^kere  in 
Oe$ober  1775-  P*»^.  Trmf.  J  77ft  p.  407-  This 
observatieit  wie  made  at  Islington^  where  tbe  author 
then  resided ;  and  he  seeme  to  hwre  been  in  some 
danger  of  becoming,,  like  another  Richmann,  a  xmr" 
tyr  to  hi9  aeal  in  puisnir  of  his  favourite  seieace ;  fot 
be  says  that  he  felt  a-mnnber  of  se^wre  shocks,  while 
hit  was  holding  the  wire  of  his  kite. 

S*  An  account  of  some  nnu  Elec^ioai  Erperimenis^ 
Phil.  Traifi.  1777,  p^  46^  He  here  de^eribes  two 
atmospherical  electrometers,  and  an  exhausted  tube 
caittlaiDieg  some  quieksileer,  fbr  ilhutmting^  the  nsL* 
ture  of  electrical  exciution.    A  papei  of  Mr  Henly , 


ii^  the  stale  volwne,  eontaina  abo  some  cemmuniea*.  Gsvallo, 
tk>as  from  Mr  CavaUo,  aud  in  particular  a  remark 
en  the  opposite  electricities  which  he  detected  in 
the  bow  and  strings  of  his  violin« 

8.  Netio  Electrical  Experimcnis*  .PkiL  Trans*, 
1777*  p*  388*  Relating  to  changes  of  the  colours 
of  pigments^  with  a  description  c?  a  pock^  electro^ 
meter* 

4.  A  complete  Treatise  on  Electriciiifi  8vo.  Lon- 
don! 1777*  German  by  Gebler,  8vo«  Leipz.  1785. 
French  by  Silvestre,  8vo^  Paris,  1785.  £d.  4, 8  vels^ 
8vow  London,  17^- 

This  Essay  contains  a  clear  and  familiar  account 
of  the  principal  fticts  respecting  electricity^  winch 
had  been  discovered  at  the  time  of  its  publication^ 
as  well  as  ef  the  best  apparatua  and  of  the  most  in* 
terestang  experiments.  The  first  part  relates  to  the 
genenil  laws  of  tlie  science ;  the  second  to  the  hypo-. 
theticai  theories^  by  which  different  authors  have  at- 
tempted to  explain  the*),  but  wr^out  any  mention  of 
the  calculations  of  Alpiaus  and  Cavepdish;  the  third 
part  gives  an  account  ef  the  practical  arrangement 
of  electrical  apparatus,  and  the  fourth  ef  some  ors* 
ginal  ex^iments  and  instruraenta;  the  fifth  part 
in  the  later  editions,  is  a  republication  of  .tlie  author's 
Essay  on  Medical  ElectricUy.  To  the  fourth  edi- 
tion a  third  volume  is  added,  containing  an  account 
of  the  recent  discoveries  respecting  animai  el^ctrieiv 
ty ;  ef  the  author's  multipiiery  for  detecting  the  pre« 
sence  of  sosaU  quantities  of  electricity,  hy  the  ve» 
peated  operation  of  two  condensers  connected  toge* . 
ther;  and  df  seine  original'  and  very  important  ex- 
periments,, luting  principally  to  the  onset  of  tbe 
contact  of  difierent  metals  with  eaeb  other^  and  ex- 
hibiting  im  imperfect  outline  of  these  properties^ 
whieb  have  since  famished  V<rfta  mid  13avy  with, 
their  iugeaioits  exf^anations  of  the  pheaemeaa  ef 
thtf  eleetrochemicai  battery. 

Mr  Cavalh)  has  inadvertently  attributed  to  >Mlpt 
the  henoar  ef  having  first  entertained  the  opinion  of 
the  eJeetfrioal  aature  c^  tiiunder  and  lightning  \  t&a . 
Gerasan  translator  hae  thought  it  necessary  te  viii» 
dieate  the  scientific  charraeter  of  hie  own  ceuotry;  by 
laying  claim  to  this  oortyeetuve  o»  behrif  of  WinU^f 
but  Mr  Sitveatre  hae  remashed^  wii^  a  kuidaUe  im- 
partadttf,  thai  both  Germany  atfd  Frtinee  nMst  tsm 
this  oecasion'  givd  waif  te  England,  since  the  first 
suggesilidn  oC^the  identity  is  found  itf  a  paper  ef 
Stephen  Gray^  published  in  the  Fhiloeepkical  Transf' 
actions  about  1735. 

5^  An  account  of  some  nan  Esperknents  in  Efecfri" 
^yi,  Pkik,  Trane.  178d,  p.  15;  Cenaistmg  of  re- 
marks en  Professor  I^chenberg's  discev^ry  of  thi 
peculiarity  of  the  figures  e;ithibited  by  strewing 
powders  on  tbe  cdce  of  the  eleotiiophovua^  whh'  an 
account  of  twe  improved*  electroatetemt. 

6;  Tkermometrkai  Eaperimenm  and  OiUro4Hom$k 
Pkil*  Trans.  >780y  p.  585..  This  wae  »  Bakeriln 
lecture,  delivered  by  appointment . of  tfie.PresUeat 
and  Council  of  the  Reyal  Society;  an*  appeiotmeilt 
which  entitles  the  lecturer  to  a  smi»l>  feev  left  by  the 
will  of  Mr'  Henvf  Baker,  but.  which  is^  oommenly 
cenaidered  as  radper  eomplimeotary  tiiau  lucrativer 
ThfBse  experiaseiita  ri^la^  tit  the  ei!^t  pre^luoed  hf 
cdouriog  the  bilib  ef  m  Itermeasctec'  es^f^ed  to  M 
8un|s  ray  By  and  to  tbe  intensity  of  heat  at  different 
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CayaUo.  distances  from  its  source.  The  most  refrangible 
colours  appeared  to  absorb  the  most  heat;  and  it 
was  observed  that  even  the  day-light,  without  sun- 
shine, occasioned  a  perceptible  difference  in  the  in- 
dications of  the  diflferent  thermometers. 

7.  An  Essay  on  Medical  EUctricUy,  8vo,  Lon« 
don,  1780.  It  is  seldom  that  persons  not  medical 
have  been  sufficiently  incredulous  in  their  opinions 
respecting  the  operations  of  remedies ;  and  the  whole 
of  the  expectation  held  out  in  this  work,  has  cer- 
tainly not  been  fulfilled  by  later  experience ;  but,  as 
a  candid  and  distinct  relation  of  cases,  it  may  still 
have  its  value. 

8.  Account  of  a  Luminous  Appearance,  PhiL 
Trans.  1781,  p.  329*  One  of  the  permanent  arches 
since  found  to  be  connected  with  the  aurora  borea- 
lis.  It  was  so  bright  that  the  stars  could  not  be 
seen  through  i^,  and  lasted  about  an  hour. 

9.  Thermomeirical  Experiments,  Phil.  Trans. 
1781,  p.*  509.  A  Bakerian  lecture,  relating  to  the 
evaporation  of  ether,  to  the  expansion  of  mercury, 
and  to  a  thermometrical  barometer ;  that  is,  a  very 
deUcate  thermometer,  for  ascertaining  the  tempera- 
ture of  boiling  water  at  different  heights  above  the 
level  of  the^sea,  according  to  the  idea  then  suggest- 
ed by  Sir  George  Shuckburgh,  and  very  lately  re- 
sumed by  other  natural  philosophers.  Mr  Cavallo 
observes  that  the  instrument  has  the  advantage  of 
being*  very  portable ;  but  that  unless  the  quantity  of 
water  be  considerable,  its  boiling  temperature  will 
be  somewhat  unsteady. 

10.  A  Treatise  on  the  Air  and  other  Permanently 
Elastic  Fluids.  4to,  Lend.  1781.  This  elaborate 
work  commences  with  the  principles  of  chemistry 
and  of  hydrostatics,  and  proceeds  to  relate  all  the 
known  properties  of  the  different  kinds  of  elastic 
fluids,  many  of  which  had  been  very  lately  discovei^* 
ed ;  these  are  followed  by  an  account  of  some  origi- 
nal experiments,  for  example,  on  the  gas  produced 
by  the  d^agration  of  gunpowder,  which  is  found  to 
be  chiefly  nitrogen  and  cubonlc  acid,  without  any 
nitric  oxyd ;  on  the  explosion '  of  hydrogen  mixed 
with  atmospheric  air,  and  on  die  evolution  of  gas 
from  plants,  respecting  which  the  author  finds  some 
reason  to  difier  from  the  opinions  of  Dr  Ingenhurz. 
Considering  that  Mr  Cavendish  had  not  dien  dis- 
covered the  composition  of  the  nitric  acid,  it  must 
be  allowed  that  the  experiments  on  gunpowder  may 
justly  be  deemed  an  important  step  in  the  progress 
of  chemical  Science. « 

'  11.  ''Description^ an  Improved  Air  Pump,  Phil, 
Trans.  IJSSf  p.  485.  The  improvement  was  made 
by  Haas  and  Hurter,  and  consisted  in  a  mode  of 
opening  the  valve  of  oiled  silk  mechanically,  when 
the  elastici^  of  the  air  became  too  weak  to  raise  it. 
The  rarefaction  obtained  went  to  about  the  thou- 
sandth of  an  atmosphere :  in  this  state  the  air  trans- 
mitted eleetricity,  with  a  light  equably  difiused ;  and 
the  balls  of  the  electrometer  exhibited  no  divergence. 
Some  later  improvements  are  -said  to  have  carried 
the  rarefaction  to  jxf(5i5' 

12.  Description  9f  a  Meteor,  PhiL  Trans.  1784, 
p.  108.  This  observation  was  made  at  Windsor, 
and  is  highly  valuable,  from  the  circumstance  of  a 
noise  like  thunder  having  been  heard,  about  ten  mi- 
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nutes  after  the  explosioa  of  the  meteor  was  teen*  Citdi 
hence  the  author  concludes  that  its  direct  distoce^^^ 
was  180  miles,  and  its  height  56|. 

18.  The  History  and  Practice  ofASrottatum,  Bto, 
Lend.  A  work  of  temporary  rather  than  of  per* 
manent  interest;  but  which  it  was  the  more  na- 
tural for  Mr  Cavallo  to  undertake,  as  he  was  one  of 
the  first  who  had  made  experiments  on  the  meaoi  of 
employing  hydrogen  for  raising  bodiea  into  the  air 
by  its  levity. 

14.  Minertdogical  Tables,  f.  Exphoiatioii.  8to, 
Lond.  1785 ;  containing  a  comparison  of  the  differ- 
ent systems  of  mineralogical  arrangement  then  uoit 
generally  adopted,  but  at  present  almost  wholly  ni- 
persededby  later  methods. 

15,  16.  Magnetical  Experiments  and  Observatioiu* 
Phil.  Trans,  1786,  p.  62;  1787,^.6.  Tiro  Bake- 
rian lectures ;  the  former  relates  diiefly  to  the  oug- 
netism  of  brass,  and  of  some  other  metals,  general^ 
rendered  discoverable  by  Jiammering  them ;  in  the 
latter,  the  same  subject  is  contmued ;  and  it  is  shown 
that  the  same  powers  may  be  detected  in  the  metik 
in  question  without  hammering  them,  if  thej  aie 
placed  on  a  very  clean  and  wide  surface  of  quick- 
silver. The  limit,  at  which  red  hot  iron  begins  to 
be  attracted  by  a  magnet,  is  found  to  be  the  heat  it 
which  it  ceases  to  be  visible  in  tlie  day-light.  A 
considerable  change  is  observed  in  the  .magnetic 
powers  of  iron  during  its  solution  in  acids :  .and  the 
author  endeavours  to  apply  these  experimeals  to 
the  explanation  of  the  variation  of  terrestrial  mag- 
netism, as  derived  from  the  effects  of  heat,  and  from 
internal  changes  in  the  constitution  of  the  earth. 
Mr  Bennet  has  endeavoured  to  explain  the  pheno- 
mena observed  by  Mr  Cavallo,  from  the  accideatal 
operation  of -foreign  causes,  but  he  has  not  heen.per- 
fectly  successful  in  the  attempt. 

17.'  A  Treatise  on  Magnetism  in  Theory  ad 
Practice^  Svo.  Lond.  1787.  £d.  S.  1800-  Im  ar- 
rangement resembles  that  of  the  Treatise  on  Electri- 
city :  under  the  head  of  Theory  the  name  of  AJpi* 
nus  is  mentioned  with  due  respect.  The  original 
experiments  are  chiefly  reprinted  from  the  PkUm' 
phical  Transactions^'  there  is  alao  a  description  of 
an  improved  mode  of  suspension  for  a  magnetic 
needle,  and  there  are  several  letters  from  Dr  Lori- 
mer  on  the  terrestrial  variation. 

18.  Of  the  Methods  of  manifesting  the  pretence  (^ 
small  quantities  of  Electricity.  Phu,  Trans,  IIBB. 
p.  1.  In  this  Bakerian  lecture,  Mr  Cavallaoropow 
an  improvement  on  Volta's  condenser,  and  loaka 
some  remarks  on  Mr  Bennet's  doubler,  which  he 
thinks  objectionable  on  account  of  the  impoaaibilitj 
to  deprive  the  plate  of  a  snaaH  quanti^  of  electrici? 
adhering  to  it.  His  own  instrument  has  the  adfan« 
tage  of  avoiding  the  friction  to  which  theoondefuera 
and  doublers  in  their  original  form  weie  liable. 

1 9.  Of  the  Temperament  of  musical  iniervoU,  Phil- 
Trans.  1788.  p.  288.  The  author's  particular  ob- 
ject is  to  <»lcuiate  the  exact  scale  for  the  Jdnaaa  of 
amonochord,  according  to  the  system  of  a  perfecuj 
equal  temperament :  but  he  very  candidly  remark*, 
that  "  for  playing  solos,'^  the  usual  temperament  » 
the  best,  <<  giving  Uie  greatest  effect  to  those  con- 
cords which  occur  most  frequently;''  and  he  sa^ 
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Cawlk>>  that  when  a  hai|>sichord  was  tuned  according  to  tlie 
scale  laid  down  on  this  monocbord,  the  hannony  was 
perfectly  equal  throughout,  and  the  effi^ct  **  the  same 
as  if  one  played  in  the  key  of  £  natural  on  a  harpsi* 
chord  tuned  in  the  usual  manner/' 
-  20*  Description  of  a  new  electrical  Instrument^  ca- 
foble  of  cMecting  together  a  diffused  quantity  ofElec^ 
tricity.  Phil.  Trans.  1788,  p.  ^55.  This  collector 
consists  of  a  fixed  plate  of  tin,  situated  between  two 
moTeable  ones ;  it  is  said  to  be  more  certain  in  its 
operation  than  the  condenser,  the  results  of  which 
are  liable  to  considerable  irreg^larities  from  various 
accidents,  and  to  be  more  free  from  the  inconveni- 
ence of  permanent  electricity  than  the  doubler* 

21.  Description  of  a  Micrometer.  Phil,  Trans. 
I19h  P*  MS.  Desertion  and  use  of  the  Mother  of 
Pearl  Micrometer.  8vq.  Lond.  1798.  A  thin  slip  of 
mother  of  pearl  with  a  fine  scale  engraved  on  it, 
placed  in  the  focus  of  the  eye-piece  of  a  telescope : 
Its  principal  use  is  for  asoertainiog  the  distance  of  an 
object,  of  known  dimensions,  by  its  apparent  magni- 
tude thus  measured ;  for,instanqe,  for  judging  of  iJie 
distaooe  of  a  body  of  troops^  in  militaiy  operations : 
the  mother  of  pearl  is  found  to  be  more  convenient 
than  glass  for  receiving  the  divisiojns,  and  to  be  suf- 
^cientJy  transparent  for  transmitting  the  images  of 
the  respective  objects. . 

22.  .On  the  MukijAier  of  Electxicky.  NichoUon's 
Journal^  I.  p..894.  1797*  In  this  letter  Mr  Cavallo 
attempts  to  show  .the  advantage  of  his  instrument 
over  OQublerstof  .all  kinds:  Mr  Nioholson^  in  a  very 
respectful  answer,  expresses  his  dcHibts  whether  the 
objections  to  the  doubler  do  not  arise  from  its  ex* 
treme  sensibility  only,  as  demonstrating  the  existence 
of  an  electricity  too  weak  to  affect  the  other  instru* 
ments  compared  with  it:  Mr  Cavallo  had  however 
remarked,  that  the  inconvenience  partly  arose,  from 
the  greater  intensity  of  the  charge  communicated  to 
the  plate  of  the  doubler  during  uie  operation,  which 
required  a  longer  time  fot  the  restoratipn  of  the  na- 
tural equilibrium. 

23.  An  Essay  on  the  medicinal  properties  qfjactiti'- 
ous  Airsy  faith  an  Appendix  an  the  nature  of  the  Blood. 
8vo.  London,  1798.  The  mbdem  improvements  in 
pneumatic  chemistry  have  been  still  less  productive 
of  advantage  to  practical  medicine,  than  the  .dis- 
covery of  the  powers  of  electricity,  and  this  work 
can  scarcely  be  considered  as  having  conferred  any 
material  benefit  on  the  public  The  observations  on 
the  blood  are  chiefly  the  result  of  a  minute  and  care- 
ful microscopical  ^examination  of  its  particles,  but  the 
author  was  not  particularly  happy  in  the  light  which 
be  employed  for  viewing  them. 

24.  Elements  of  Natural  or  Experimental  Philo* 
^ophy^  4  vols.  8vo.  Lond«  1808.     "Hiis  work,,  the  last 

and  most  valuHble  of  the  author's  publications,  will 
long  serve  as  a  useful  manual  of  the  most  important 
parts  of  the  miechanical  and  physical  sciences. .  The 
iirst  volume  is  devoted  to  mathematical  and  practical 
mechanics ;  beginning  with  matter  and  motion,  and 
proceedings  to  simple  machines.  The  second  relatesi 
(irst,  to  fluids ;  to  the  principles  of  hydrostatics,  co- 
hcsion^  hydraulics,  pneumatics,  sounds  and  music; 
and  secondly,  to  Uie  most  important  parts  of  che- 
mistry.   laUie  third  volume  we  find,  the  doctrine  of 
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heat,  optics,  electricity,  oxA  magnetism;  and  the    Ci?a]lo« 
fourth,  besides  astron<Hny  and  the  use  of  the  glebes,  ^ 
contains  a  compendium  of  the  history  of  aerosta* 
ti(m ;  an  account  of  meteors,  including  the  recent  dis- 
coveries respecting  aeroliths ;  and  a  collection  of  use- 
ful tables. 

25.  Mr  Cavallo  was  alscan  occasional  contributor 
to  several  Periodical  Publications  ;  and  his  critical 
articles  were  not  in  every  instance  anonvmous.  He 
was  made  a  Member  of  the  Royal  Academy  of  Na- 
ples in  1779>  and  a  Fellow  of  the  Royal  Society  of 
iLondon  in  the  month  of  December  of  the  same 
year. 

.  It  is  impossible  to  hesitate  in  attributing  to  Mr 
Cavallo  the  possession  of  very  considerable  powers 
of  mind ;  but  these  powers  seem  to  have  been  of  a 
different  nature  from  those  whicli  have  distinguished 
some  other  individuals,  remarkable  for  the  faculty  of 
acute  reasoning,  and  brilliant  invention,  and  appa- 
xently  hern  to  succeed  in  the  highest  flights  of  ge- 
nius. Mr  Cavallo's  talents  appear  to  have  Imd  more 
pf  the  imitative  character,  and  to  have  been  rather 
calccdated  for  the  attainment  of  excellence  in  the 
fine  arts  than  in  science ;  but  his  memory  was  un- 
commonly retentive,  and  his  industry  seems  to 
have  been  indefatigable.  He  used  to  relate,  that 
when  he  was  first  compelled  to  study  Euclid,  he  felt 
himself  utterly  incapable  of  comprehending  the  train 
of  argumentation,  and  he  was  obliged  to  get  the  whole 
work  by  heart,  both  propositions  and  demonstra- 
tions, in  order  to  impress  the  conclusions  strongly 
on  his  mind ;  this  expedient  answered  his  purpose 
very  well,  as  long  as  the  impression  lasted;  but  afler 
some  years  he  had  forgotten  his  task,  and  he  was 
obliged  to  go  through  the  whole  again,  in  the  same 
manner,  still  finding  it  easier  to  commit  the  eight 
entire  books,  with  all  the  unmeaning  letters  of  re- 
ference, to  the  care  of  his  ever  faithful  memory^ 
than  to  acquire  the  spirit  of  the  mode  of  reasoning, 
and  to  anticipate  the  steps  of  the  demonstration ; 
although,  after  having  performed  this  second  labour, 
he  felt  himself  sufficiently  master  of  the  subject.  It 
may  be  observed  that  he  possessed  considerable  skill 
in  music ;  and  music  was  called  by  the  ancients  an 
imitative  art;  a  description  which  may  indeed  be 
somewhat  objectionable,  with  regard  to  the  province 
of  the  original  composer,  who  creates  something  al- 
together unlike  what  had  ever  before  existed ;  but 
which  may  not  improperly  be  applied  to  the  occupa* 
tion  of  a  performer;  and  Mr  Cavallo,  even  when  his 
hearmg  was  impaired,  still  retained  a  very  correct 
taste  in  the  execution  of  vocal  music.  He  possessed 
also  bis  country's  aptitude  for  the  painter's  art;  and 
he  was  particularly  happy  in  cutting  out  striking 
likenesses  of  his  acquaintances  in  paper.  The  prin- 
cipal object  of  his  life  was  to  collect  and  arrange  the 
labours  of  others;  and  he  was  so  much  in  the  habit 
of  collecting,  that  he  had  for  many  years  made  it 
his  amusement  to  collect  specimens  of  the  hand 
writing  of  eminent  persons,  which  he  had  extended 
to  an  immense  number  oC  individuals,  of  diflerent 
ages  and  countries.  But  he  was  by  no  means  inca* 
pable  of  copying  from  the  great  book  of  nature ;  and  . 
he  made,  in  the  course  of  his  various  researches,  a 
number  of  original  .experiments^  well  calculated  tq  . 
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C999II6  BfusMte  psrticdtflr  qaestionf,  rti^Uig  to^  WMcie^ieM 
^  I  which  lie  cutiivMed.  In  tKe  latter  part  of  ki§  Wit, 
'^^*°'  he  had  ducootiimed  h{»  aeteitdance  at  t^  tteetiaga  0f 
the  Royal  Society,  at  well  as  hw  c^ntdlmfsbum  to  the 
TraHsactions  ;  but  he  was  in  the  habit  o£  freqoentiitg 
aome  other  literary  conversations,  at  which  he  con- 
stantly met  some  of  his  oldest  and  Modest  fri^ids. 
A  short  time  before  his  last  illness,  he  was  engaged 
In  some  experiments  on  Mr  Deluc's  perpetind  pile 
of  pape^,  and  on  the  electrfdty  of  difierene  speci* 
mens  of  crystals ;  but  he  does  not  appear  to  have  ob* 
'Gained  ahy  new  results  from  these  investigations* 
He  died  at  his  residence  in  Wells  Street,  on  the 
26th  of  December  I8O9,  and  was  buried  in  St  nEin- 
^^ras  Charch  Yard,  near  the  Comb  of  General  Paolt, 
With  whom  he  had  long  been  on  terms  of  the  great* 
est  intimacy.  Literary  Memain  of  Living  Auth&rs  ; 
jyaxice*B  CoHeaion  of  Pcfriroiii  ;  Uent.  Mag.  1909; 
SuppL  Monthly  Mag.  1810.  p.  80;  Aikin's  Oenerai 
BtographVf  Vol.  X. ;  Chahners'S  Biographical  Die* 
tionari/,  Vol.  VIL  (x.  a.) 

CAVAN,   CousfTY,  is  situated  midway  betwefii 
the  Irish  Sea  and  the  Atlantic  Ocean,  from  the  shores 
of  which  its  eastern  and  western  extrpimties  are  ead^ 
distant  about  1 4  miles.  Its  boundaries  towards  the  north 
'are  the  mountains  of  Bullynageerah  and  Slieve  Rdssel, 
and  the  waters  of  Lough  Erne;   the  motmtains  of 
Leitrim  mark  its  western  extremity,  while  Bruce  hill 
rises  abruptly  on  the  south.     Its*  greatest  length,  from 
^ast  to  west,  is  about  5 1  English  miles ;  and  its  great- 
est breadth,  from  north  to  south,  28  tArles.     Its  area 
contains  7S8  ^uare  miles,  or  about  499*9^7  English 
acres.     It  is  divided  mto  seven  baronies ;  Castlerag- 
liun,  Clontliahon,  Ctoiikee,  Upper  Ldughtec,  Lower 
I^ughtee,  Tullygarvy,  Tullyhanco,  and  IVillyhan; 
jand   contains   30   parishes,  of  which   25,  with   24 
churches,  are  in  the  diocese  of  Kilmore,  three  in  the 
diocese  of  Ardagb,  and  one  in  that  of  Meath.    The 
})rincipal  places  in  it  are  Cavan,  Kilmore,  the  see  of 
a  Bishop,  Killyshandra,  Bdturbet,  and  Virginia ;  btit 
Ibey  are  all  very  small. 

Cbvan  is  almost  entirely  covered  with  hUb ;  and  in 
the  north,'  the  sdrface,  Suil,  and  climate,  are  equally 
bleak  and  uncomfortable.  In  some  places,  however, 
Ihe  appearance  of  the  country  is  more  fatouraMe, 
especially  in  the  viciuTty  of  Famham.  Bogs  and  lakes 
are  very  numerous ;  so  that,  according  to  Mr  Yotrog, 
they,  together  with  the  hills,  occupy  at  least  half  the 
county.  The  greatest  part  of  the  waters,  which  issue 
TrOm  the  lakes  of  West  Meath,  flow  through  Gavan, 
till  they  discharge  themselves  into  Lough  Erne,  atid 
in  their  passage,  in  some^laces,  they  expand  into 
small  lakes,  and  in  others,  retain  tike  appearance  and 
character  of  rivers.  The  shores  of  many  of  these  lakes 
are  very  beatitifci'l.  The  form  and  outline  of  Lough 
Ramor,  near  Virginia,  are  good,  but  the  banks  are 
Hat;  towards  the  upper  end  of  it,  there  is  some  little 
"Wood.  It  contains  pike  and  trout.  Near  Bruce  hill 
is  the  great  lake  of  Gawnagh,  out  of  which  the  Erne 
Hows.  Between  Bailyborough  and  King^S  Court,  on 
the  summit  of  a  mountain,  is  a  famous  pool,  eidled 
Lough-an-Leighaghs,  or  the  healing  lake.  To  its  wa- 
ters many  healing  virtues  are  ascribed ;  bn^  its  tiatu- 
hil  peculiarities  are  more  undoubted.  It  is  never  ob. 
krved*above  a  stated  level;  ithakne  visible- eulle^ 
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ndi.itoy  iipimit  mora  kam  whidi  ft  imkm  in  Cmh. 
waters  ^  and  it  nejvcr  ham  been  Sound  laiarj  in  k»*^v^ 
peraSuFei .  Its  extras  is  nut  above  one  t^^sarenod* 
en  the  siii£u:e  tl«  waSsr  is  ckar,  butdeepcr  itis  umC 
dy  ;  and  its  medicinal  qoalilics  aie  saU  to  mi^  in 
tliris  mad«  Perhaps  tiie  finest  lakes  in  tke  cosih 
ty,  with  tcspect  !•  fidufesfua  beaaties,  anihois 
near  Fainhan,  which  cosmunicala  with sscliollMr 
by  a  riser. 

The  priifcipd  riser  b  the  Eine;  ths  ssmtof  ji 
has  beeii'  already  noticed ;  it  iows  thtoogh  dis  b^ 
rony  /A  Tullyhanoo,  where  it  fanar  the  sstinais 
Lough  Oughter,  containing  many  itlsads^  sitt^ 
which  it  Ckghter,  where  Btshop  Bedd  was  amiad 
by  the  rebek,  in  1641.  From  this  lovghlheEne 
flows  with  an  increased  stfean  to  Belturto,saddBt 
charges  itself  into  Lough  Erne. 

There  is  not  much  variety  of  soil  in  this  coimty;S«|. 

in  the  noith  it  consists  principaMy  of  a  coM,  wetdiy. 

Near  Farnham,  it  is  a  good  kwm,  lying|oo  siaty  g» 

-vel,  limestone,  or  blue  whiimone;  iirom  Gasas  to 

Bc^turbet,  ft  is  dry,  rocky,  and  rovgh;  iron  Ki^ 

Chandra  to  Knockwinn,  dry  grai^U  and  fros  Cms 

So  Virginia,  heathy.    In  numy  partSr  espedi^)  si)OBt 

-Kihnore,  there  is  plenty  of  limeflaBe,  batitiiHtii 

used  for  agrtcokoral  purposes;   near  KiUjahssdci, 

there  are  beds  of  marl,  which  is  laid  on  the  hsalkf 

moors  with  success,    lliere  is  said  to  he  0Nd  in  SJiere 

Russel,  but  if  there  is,  it  is  not  woiked,  as  the  oooi^ 

is  supplied  with  it  from  Ne  wry»    A  great  deal  d  td 

is  also  burnt  for  fuel.     Acooiding  So  the  Nttmd 

Hist0fy  of  hrdmid  (DubUn,  1726),  inm  ore  was iiav 

laerly  dog  '*  in  this  county,  ia  a  placocalled  DoobsUf, 

in  a  dry  mountaiii.'^    At  preaeat,  it  is  not  ksovs. 

There  are  several  mineral  watera  in  Caasa,  parties^ 

larly  at  Swadliiigbar,DeTrylea«er,  Derriodail^aiidOvai 

Brian,  but  they  have  not  been  aocurateljr  aaalyiMl. 

The  largest  estates  in  this  cottnty  are  twoof  30|OOOA^ 
and  1^,000  acres:  besides  these  these  sfeaooeofTeiy 
great  extent  Nearly  the  whole  of  the  laad,  of  about 
three  fifths,  according  to  Mr  Young,  ^is  uader  tillage, 
but  the  agriculture  in  every  respect  is  vaiy  bad.  iW 
site  of  the  (arms  is  from  M>  to  tM  acrea,  bat  theiesR 
generally  divided  inSo  farmsal  from  two  to  Saeai^  aero, 
which  are  relet  So  the  matnilactOTeri  or  ^  osttao,'' 
who  pay  a  high  rent  for  then,  by  meaaseldieirotbflr 
employments.  Their  principal  object  is  to  raise  asa6 
fieient  quantity  of  oats  and  potaSova  to  feed  thair  ia* 
milies,  and  of  flax  to  give  empleyiiient  to  Ike  aoiain 
andchildren.  Mast  of  the  land  is  dug  wslh  die sfaio 
and  Srenched  as  in  Arma^ ;  wheie  the  ploQgk  issc^f 
they  put  three  ov  fomr  horses  So  it;  and  idisa  Mr 
Young  visited  the  county,  he  fo«»d  thaS  aH  sssr  it^ 
the  horses  were  yoked  to  tlw  pleugh  aad  banoas  I'y 
the  tail ;  that  prsctice,  however,  is  now  disossi  Al« 
most  the  onfy  graan  sown  is  oats^  wdudi  are  ledBooed 
to  be  in  the  proportion  of  seventy  So  one,  to  all  otkai 
grain ;  there  is  aeaicely  any  wheat.  In  1809?  ^*** 
were  4900  acres  of  flax,  froia  whicb  6500  bosbeW 
seed  were  saved.  Thoogh  the  veiy  tops  of  the  bilk 
are  tilled,  yet  it  does  not  appear  that  this  coiwtf  p^ 
duces  more  grain  than  is  necessary  fixr  its  own  M* 
lumption ;  nor  has  the  bounty  on  the  ioland  carnage 
of  com  to  Dublin  increased  the  vary  irifliiig  qov^^ 
brong^  to  that  market.    Front  the  ooldoesa  and  vb^ 
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The  sttfck-HuroM  i^eaei^Uy  oonaitt  of  about  100  or 
2M  acres;  the  tanom  buy  yoili^catlle  and  seU  them 
'wfain  irithout  iMamg  %  a  few,  however*  fat  builocki 
or  aheep,  but  the  iatter  are  ¥eiy  poor*    lliere  are  very 
lew  dairy  farms,  Ihoiigb  from  these,  as  they  are  in  the 
ffcfaest  parts  of  the  county*  a  good  deal  of  butter  is 
seat.    Many  pigs  ave  kept  by  tht  cottars;  and  nearaU 
the  caUns  are  to  be  seen  ^oats  tethered  to  the  tops  of 
tfie  banks,  or  '^  ditches,*^  as  they  are  hers  called,  which 
diiride  the  fidds. 
Weeds.         -  Cavan  was  formeriy  celebiwled  ibr  its' ex  tensive 
wioadsy  and  trees  of  au  immense  sise ;  but»  at  present, 
k  is  in  genertl  bare  of  timber,  except  near  Kilmore, 
Kaniham,  stad  a  ile v  other  pieces. .  Mr  Wakefield  re« 
marks,  thet  the  ash  b  confined  to  parts  of  this  couatyj 
and  to  Tyrone  end  Fermanagh. 
Bfanofsc-         The  Jiinea  manu&Mrtuie  is  the  slaple;  chieftyatiitn 
lures.  liaea  seven-eighths  wide.    The  weaving  of  i^  how- 

over,  is  not  so  genesal  as  the  spinning  of  the  flax,  which 
h  the  pnneipal  employment  of  the  women  and  children 
in  all  fttftsof  the  county.  Killyshandra  and  Goothill 
nee  the  (prjncipa]  markets  Ibr  linen ;  in  the  latter,  gmat 
^pmntities  of  broom  linen  are  sold.  There  are  several 
llkinchkig^  greens  in  Ae  couaty. .  It  is  probaUe,  howu 
aver,  that  the  cotton  maautetuee  will  root  iH»t  that  of 
MneOt  as,  from  Ihit  giealerdomand  fior  cottcm  goods,  it 
has  alseady  induoed  the  manuiactttrers  of  Oiuaa  to 
'  tmrn  much  of  their  attention  to  it    The  food  of  the 

inhabitants  is  very  pibin  and  firagal,  befaig  little  else 
besides  oatmee),  potatoes^  and  milk ;.  the  two  first  are 
the  only  previsiens  for  sale  ia*  any  of  the  markets* 
The  laboeaen  are  paid  partly  in  money  and  partly  iu 
geode,  and  ^  weavem  tiU.eaQU||h  for  their  own  food. 
Coimty  -  Tie  conn^  cess  or  lax  is  not  collected  per  acre, 
CeM.  but  by  a  diwftloa  caBed  a  '<  oarves."    A  town  land  is 

disaded  into  so  many  carvers,  each  ^of  whieb^  Ifaough 
of*  iftotoUy  diffetent  extent,  pays  the  same  sum. 
Pcimlatim  '  iWDCor«^  to  Or  Beanfon^  in  the  year  i792,  /there 
'^  wffeaMi4.ho«ises;  8J,570  iobabitaots;  la^  Irish 
acres  io  a  bonae;  3471  inhahitants  to  a  s^^ns  Irish 
mile;  1S»9SS  houses  of  4Mie  hearth ^  67i  of  two; 
IMof  three;  65  of  lour;  54of  fivc;36;of  six;  15  of 
seven;  IS  of  eight;  7  of  nine;  7a^^ten;  Jp  racue 
than  ten^  and  iimler  for^r-four ;  none  retained  above 
forty-four:  559  new,  and  $763  belonging  to  paupers. 
The  total  ia»139i  A  ceasnai  taken  in  l7SBft  states 
the  number  oifihoaaes.«t  l^fiM^  which,  jreokoning  as 
Sir  Beaufort  doei^  Aee  persons  ito  a  hoitte,  would  gi«e 
a  population  of  90,2AO*  According  to  Mr  Wakefield, 
Ibis  oounty  contains  Ht  leaeit  4000  freehohkn^  one 
half  of  whcoii  he  aays,  negjbct  to  enaol  *their«iame8« 
Ikit^ these  srene  refpateeed  up  ito  Februaiy  \%l6t  134 
£fty  pound  freeholders,  177  twenty  pound,  and  &7&l> 
lierty  shillings  t  sa  all,  £0i3K  Of  these;,  according  to 
the  same  ORiihor,  lODOnin  under  tiiefail  of  Aumham, 
andrhis  ffdntaon  Coknel.Bnrry.  Thefvoportion  <if  Ca- 
tholics toPMbestaals isasifiveto/ene:i  buttbeae jsonly 
one Calholin iwbo  possesses  tended  property  to nconsi- 
demhle  entea^  aiieProtmlants  asens9tly  dismntew. 
.  ^8on  Coode's  SM^Hod  Aunmi  ^  CaiMn^I>r 
Boanfimt'a  Ummw  ^a  Mum  ^  JndaMf«»Waha* 
fioldla  AcMM  fiT  JMmidU»YnuM|'a  ^onr  so  b§^ 
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CAVANIIXES  (AnTOvia  Jaaara),  a  Spm-CmDiUfs. 

nish  £Gclesiastic,  w1k>  devoted  himself  widi  greiyt 
asaidttity  to  ihe  aftudy  of  Botany,  and  has  publish 
nd  several  importaai  workS)  was  fooro  in  174^  a^ 
Valeooia.  He  received  Us  lirst  education  amoiw 
ihe  Jesuits  in  that  '^umversity^  and  be  ever  retaine) 
the  urbanity  nf  character  and  manners  charecteristip 
ief  tlmt  celebrated  order  of  men.  These  were*  in 
hin^  «ocompaaied  with  more  estimable  ^joalities  of 
the  hwU  tlmn  are  usually  attributed  to  tba^  order^ 
m  than  aoy  c^faer  exclusively  possesses.  He  early 
devoted  lumseif  to  the  studies  of  divinity  and  phjlor 
jHiphy,  and  was  distin^iebed  for  diligence  an4  ahiiik 
i^«  not  obly  in  these  piusuit%  trnt  in  the  mathen^^ 
tips,  hidtory,  and  belles  lettres.  Ho  afteranrda  t^ 
moved  to  Miarcia»  where  be  aci^uired  so  much  Qiaii$n 
ikat  he  was  chosen  by  the  late  Dnke  do  llnfaatsdo 
lo  auperintend  the  education  of « his  sons.  In  the 
bouse  of  this  nobleman  be  was  perfectly  dnmestieat- 
ed«  and  when,  after  a  course  of  years,  the  ^leiUb  of 
bis  patron  brake  up  a  circle  of  mpce  tlum  usual  do^ 
mesdc  virtue  and  feUcity^  at  least  in  tbat  elevated 
fank  of  life,  the  Abb6  Cavanille^  became  only  a 
mono  valuable  «nd  ooafidentiai  friend  of  the  survivi^ 
oirs.  He  acpompaoied  the  sons  of  the  Duke,  in 
llieir  father's  iifetime»  to  Paris,  in  1777j  whem  he 
imsided  twelve  yeamt  nddiog  to  his  various  infonna^ 
tion,  and  pajrtioularl v  miltivatixv  tfie  acimci  nf  B^ 
taiy »  with  aU  the  aids  wfaicb  tbat  celebrated  Cfipitid' 
was  flo  well  calculated  Ho  atord.  Here  lie  was  move 
pastioulerly  associated  with  tbe  fivpopus  Jus^ei^  symi 
ihe  finpils  of  bis  acbnok  K-om  the  Tinnseen  hoteF 
iMsCs  of  Paria  be  wns  a  good  deal  estranged.  Yethe^ 
acquired  a  great  iocttnalaas  toamjrds  Ae  Swndiri^ 
aebool^  and  imbibed  many  of  its  good  nrinc^plce. 

The  first  publication  of  the  Abb^  Cavanilles  ^ma 
in  French,  entitled  OAmriMtf tmu  ear  lartkk  "  t^ 
nflfine"  dt  la  ireinfffffp  KncucUicMitt  This  pamphlfir 
contained  adefenee  of  his  country,  against  what  aph» 
peaaed  to  him  an  nofav  atta^  upon  it;  but  we 
Jcnoar  not  the  particular  aubjects  of  the  dispussioo.. 
We  have  no  difficulty  in  oonceivii^  that  they  m%ht 
be  manifold,  and  that  thei«  wern^w  opinions  igmn 
wliicb  a  man  of  Cavanilles'  cprxectness  and  ortaop- 
doi^y  of  obaraoter,  to  say  nothing  of  his  j^atriotian^ 
jsras  likely  to  agree  with  tbe  wntaa  of  the  above 
mentioned  oeleDEated  work. 

He  soon  aiier  devoted  Umsetf  to^  a  ftody  which* 
promised  him  a  less  thodmy  path.  In  179^  he  |Mb» 
lisbed  at  Paris  hi0  first  DiuerUUion  ^ipou  Monjidd* 
pkma  PlaaU^  a  I#atin  4to,  containing  theapeoies  of 
the  genus  &Ue»  with  seme  phmts  nearly  idated 
thereto.  The  plate%  unoolouredy  weee  ezoouted 
from  his  own  drawings ;  as  were  those  of  the  rest  of 
his  numerous  publicatioosu  The  sjpecimens  deline* 
ated  in  this  first  essay,  were  too  small  and  m^perfect. 
In  that  respect  his  fiodlowing  dissertations^  making 
ten  in  all,  have  aconsidesable  siyerionty,  Hissub» 
sequent  figunes  were  abo  better  engrsEved.  The  do-^ 
spr^ons  aae  full  and  porroot  $  the  new  species  nui» 
mesous;  end  the -specific  ohaijacters  tnlemblyiclesal. 
cal»  though  not  ^uiie  nnoontamtnated  by  the  feeble* 
ness  and  ambiguity  of  the  KeaphsdMioL  Thi^w^orjk, 
in  its  lieginnhig,  not  hnuig  snneivad  >y  4fae  Ijenstan 

hsiammg  itf  fiwji^  i«d  fi^MBitf 
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Caraoillcs.  anj  respeclAiI  attentioii»  the  author,  in  on  evil  hour, 
was  induced  to  complain,  in  the  Journal  de  PariSf 
of  neglect,  and  of  injustice.  L'Heritier  had  not  no- 
ticed the  book  in  his  Stirpes  N<ro€B ;  had  published 
the  same  plants  bj  different  names,  without  citing 
Cavanilles ;  and  had  even  antedated  some  of  his  own 
Faseiculiy  to  conceal,  as  it  appeared,  this  literary  in- 
correctness. His  reply  could  not,  in  the  opinion  of 
tmprejudiced  witnesses,  clear  him  of  illiberal  con- 
duct ;  though,  it  is  very  certain,  he  neither  did  nor 
could  borrow  any  thing  from  Cavanilles.^  It  would 
have  been  better  to  have  declared  the  truth ;  that 
his  own  plates  were  already  engraved  with  different 
names,  or  that  he  had  at  least  chosen  such  as  seem- 
ed to  him  preferable.  The  authority  of  L'Heritier's 
worics,  by  their  transcendent  merit,  has  prevailed, 
while  Cavanilles  has  retained  all  the  credit  due  to 
correctness  of  principle  and  intention.  The  9th  and 
lOihJascicuU  of  Cavanilles,  on  the  Monadelphous 
Plants,  were  indeed  published  at  Madrid,  to  which 
place  the  author  returned  in  1790.  The  number  of 
plates,  in  the  whole  work,  are  ^96^  many  of  which^ 
especially  in  the  earlier  part,  contain  several  species. 
It  cannot  be  denied  ^at  the  merit  of  this  work  kept 
increasing  as  it  advanced.  The  abilities  of  the 
writer  gained  strength  by  exercise,  and  his  know- 
ledge was  enriched  by  experience.  He  is  charged 
with  admitting,  as  monaddphous^  too  many  plants, 
the  union  of  whose  stamens  is  very  slight  or  uncer- 
tain ;  but  it  were  ungrateful  to  complain  of  any  bof4c 
for  the  riches  of  its  materials.  A  more  real  fault  is, 
that  usual  one,  of  too  great,*  and  artificial,  a  subdivi- 
sion of  genera.  This  is  also  the  fault  of  the  sdiool 
in  which  he  studied,  though  the  great  man  at  its 
head  is  perhaps  as  free  from  it  as  any  leading  writ- 
er. 

Soon  afterwards  the  Abbe  Cavanilles  began  a 
'larger  and  more  comprehensive  publication,  in  folio, 
entitled,  Jcoties  et  Descriptiones  Plantarwn  qua  aui 
sporttt  in  Hispania  crescunty  aui  in  Horiis  hospUan* 
fur.  The  first  volume  appeared  in  I79I,  containing 
100  pktes,  with  ample  descriptions.  It  was  fbllow- 
ed  by  five  more,  of  equal  si2e  and  merit,  the  last  of 
which  came  out  in  1^01 .  The  whole  work  is  en- 
riched with  critical  remarks,  and  with  much  econo- 
mical, as  well  as  what  may  be  called  picturesque  and 
sentimental,  matter,,  respecting  many  native  Spanish 
plants*  The  exotic  part  of  these  volumes  is  derived 
from  die  highly  valuable  and  novel  discoveries  of 
the  Spaniards  in  Mexico,  Peru,  and  Chili,  and  the 
acquisitions  of  some  voyagers  to  New  Holland  and 
the  Philippine  Islands.  Hence  numerous  very  fine 
plants,  originally  discovered  by  our  own  celebrated 
circumnavigators,  but  unfortunately  not  vet  publish- 
ed by  them,  have  first  been  made  known  m  the  pages 
of  Cavanilles. 

In  the  course  of  the  botanical  tours  of  our  author, 
he  collected  materials  for  a  general  History  of  the 
Kingdom  of  Valencia^  which  appeared  in  1795,  in 
Spanish,  making  two  volumes.  This  work,  which 
we  have  i^ever  seen,  is  said  to  be  rich,  not  only. in 
what  rektea  to  the  three  kingdoms  of  nature,  but 
likewise  in  statistic  and  antiquarian  information. 

Having,  in  June  1801,  been  entrusted  with  the 
Directorship  of  the  JRoyal  Garden  at  Madrid,  he 


c   A   V 

published  in  160d,  another  work  an  his  native  tongue,  CmnliA 
containipg  the  characters  and  descriptions  of  the  I  . 
plants  demonstrated  in' his  public  botanical  lectures.  ^^^ 
To  these  are  prefixed  an  exposition  of  the  element*  ^^^^ 
ary  principles  of  the  science,  with '  explanatiDns  of 
botanic  terms.  Cavanilles  watf  also  a  frequent  aod^ 
important  contributor  to  the  periodical  work,  en- 
titled Anaies  de  Cienoias  Naturales,  puUiihed  at 
Madrid.  Some  observations,  of  his,  translated  from 
thence,  may  be  found  in  Dr  Sim's  and  Mr  Kosigs 
Annals  of  Botany,  Vo).  I.  409.  The  first  of  these 
indeed,  relative  to  certain  seemingly  lenticular  bo- 
dies, supposed  to  have  an  important  share  in  the  im- 
pregnation of  ferns  iuhI  mosses,  he  has  himself  con- 
tradicted, as  arising  from  an  optical  deception.  His 
candid  avowal  of  this,  in  a  letter  to  Dr  Swartz,  is 
published  in  volume  second  of  the  said  Annidt^ 
p.  587-  We  think  him  also  mistidEen  in  the  true 
stigma  of  the  /m,  his  opinion  being  sufficiently  re- 
futed by  those  of  Kolreuter  and  Sprengel,  given  in 
a  note,  in  the  very  place  just  quoted ;  nor  is  his  idea 
of  the  stamens  of  certain  Asdopiadete  correct.  If 
he  errs  however,  he  errs  with  great  authorities. 

The  subject  of  our  present  memoir  undoubtedly 
excelled  more  in  practical  observation,  than  in  phy- 
siological speculation.  •  He  is  said  to  have  prepared, 
and  partly  printed,  the  first  volume  of  a  HoriusMa* 
fritensiSf  bein^  a  sort  of  sequel  to  his  leones ;'  for  it 
was  intended  to  contain,  not  merely  the  figures  and 
descHptions  of  curious  or  new  plants  from  the  gar- 
den, but  also  of  rare  dried  specimens  from  the  nu* 
seum  at  Madrid.  This  work,  with  any  other  pro- 
ject in  favour  of  science  which  he  might  have  fbnn- 
ed,  was  cut  short  by  his  death,  in  May  1804,  in  the 
fifly-ninth  year  of  his  age.  An  engraved  portrait  of 
the  Abbe  Cavanilles,  at  the  age  of  for^-^r,  it 
given  in  Schrader*s  Neues  Journal,  published  at  £r« 
furt,  in  1805*  Dr  Swartz  in  the  Annals  ofBiftantf 
above  quoted,  gives  this  testimony  to  his  worth. 
"  Cavanilles  was,  like  many  others,  often  rather , 
hasty  in  his  conclusions ;  but  always  eager  to  pro- 
mote science.  He  was,  indeed,  a  man  of  s  very 
noble  mind,  and  of  the  most  geaerous  comnunica- 
tive  turn ;  so  that  I  feel  I  have  lost  much  by  bis  on- 
timely  decease,  which  I  shall  ever  regret."  In  these 
sentiments  the  writer  of  this  article  most  sincerely 
concurs.  .  :    (J*J>) 

CAVENDISH  (H&nry),  a  great  and  justly  ce- 
lebrated Chemist,  Natural  PhlloBiypher,  and  Astro- 
nomer; son  of  Lord  Charles  Cavendish,  and  grand- 
son of  William,  aecond  Duke  of  Devonshire;  horn 
the  10th  of  October  1781,  at  Nice,  where  his  mother, 
Lady  Anne  Grey,  daughter  of  Henry,  Duke  of  Kent, 
had  gone,  though  inefiectually,  for  the  recovery  of 
her  health. 

Of  a  man,*whose  rank,  among  the  benefsctors  of 
science  and  of  mankind,  is  so  elevated  as  tbstofMr 
Cavendish,  we  are  anxious  to  learn  all  the  details 
both  of  intellectual  cultivation  and  of  moral  charac* 
ter,  that  the  labours  of  a  biographer  can  discover 
and  record.  Little,  however,  is  known  respecting 
his  earliest  education :  he  was  for  some  time  at  New- 
combe's  school,  an  establishment  of  considerable  re- 
putation at  Hackney;  and  he  afterwards  went  to 
Cambridge :  but  it  is  probable  that  he  acquired  hiS' 
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Cavendnb.  taste  for  experimental  laveBtigalioti  ^^    (t  "7  ^^a- 
^^V^^  sure  from  biB  father,  who  wbs  in  the  ViatJ»^  Of  amus- 
ing  himself  wkh  raeteorologicai  obBerratfOtts  and  ap* 
paralus,  and  to  whom  we  are  indebted  for  a  very  ac- 
curate determination  of  the  depression  of  mercury  in 
barometrical  tub^,  which  has  been  made  the  basis 
of  some  of  the  most  refined  investigations  of  modern 
times.    <'  It  has  been  observed,*'  says  M.  Cuvier, 
''  that  more  persons  of  rank  enter  seriously  into 
science  and  literature  in  Great  Britain  than  in  other 
countries^  and  this  circumstance  may  naturally  be  ex- 
plained from  the  constitution  of  the  British  Govern* 
ment,  which  renders  it  impossible  for  birth  and  for- 
tune  alone  to  attain  to  distinction  in  the  state,  without 
high  cultivation  of  the  mind ;  so  that  amidst  the  univer- 
sal diffusion  of  solid  learning,  which  is  thus  rendered 
indispensable,  some  individtus  are  always  found,  who 
are  more  disposed  to  occupy  themselves  in  the  pur<* 
suit  of  the  eternal  truths  of  nature,  and  in  the  con- 
templation of  the  finished  productions  of  talent  and 
genius,  than  in  the  transitory  interests  of  the  politics 
of  the  day."     Mr  Cavendish  was  neither  influenced 
by  the  ordinary -ambition  of  becoming  a  distinguish- 
ed statesman,  nor  by  a  taste  for  expensive  luxuries 
or  sensual  gratifications ;  so  that,  enjoying  a  mode- 
rate competence  during  his  father's  life,  and  being 
elevated  by  his  birth  al^ve  all  danger  of  being  de- 
spised for  want  of  greater  affluence,  he  felt  himself 
exempted  from  the  necessity  of  applying  to  any  pro- 
fessional studies,  of  courting  the  approbation  of  the 
public  either  by  the  parade  of  literature  or  by  the 
habits  of  conviviality,  or  of  ingratiating  himself  with 
mixed  society  b^  the  display  of  supe^clal  accom- 
plishments.   It  IS  difficult  to  refrain  from  imagining 
that  his  mind  had  received  some  slight  impression 
from  the  habitual  recurrence  to  the  motto  of  his  fa* 
miiy :  the  words  cavendo  tutus  must  have  occurred 
perpetually  to  his  eye ;  and  td\  the  operations  of  his 
intellectuid  powers  exhibit  a  degree  o£  caution  almost 
unparalleled  in  the  annals  of  science ;  for  there  is 
scarc^  a  single  instance,  in  which  he  had  occasion 
to  retrace  his  steps,  or  to  recal  Us  opinions.     In 
1760,  he  became  a  Fdlow  of  the  Royal  Society,  and 
continued  for  almost  fifty  years  to  contribute  to  the 
Philosophical  Transactions  some  of  the  most  inte- 
resting and  important  papers,  that  have  ever  appear- 
ed in  that  Collection ;  expressed  in  language  which 
affords  a  model  of  concise  simplicity  and  unaffected 
modesty;  and  exhibiting  a  precision  of  experimen- 
tal demonstration,  commensurate  to  the  judicious  se- 
lection of  the.  methods  of  research,  and  to  the  accu- 
racy of  the  argumentative  induction ;  and  which  have 
been  considered,  by  some  of  the  most  enlightened 
historians,  as  having  been  no  less  instrumental  in  pro- 
moting the  further  progress  of  chemical  discovery, 
by  banishing  the  vague  manner  of  observing  and  rea- 
soning, that  had  too  long  prevailed,  than  by  immedi- 
ately extending  the  bounds  of  human  knowledge 
with  respect  to  the  very  important  facts,  which  are 
first  made  public  in  these  communications. 

1.  Three  Papers^  containing  Experiments  on  FaC' 
titious  Air.  (Phil.  Trans.  I766,  p.  141.)  It  had  been 
observed  by  Boyle,  that  some  kinds  of  air  were  un- 
fit for  respiration ;  and  Hook  and  Mayow  had  look- 
ed i^tiJl  further  forwards  into  futurity  with  prophetic 


glances,  which  seem  to  have  been  soon  lost  and  for-Cavendi»li. 
gotten  by  the  inattention  or  ^vant  of  candour  of  their  *         ~ 
successors.    Hales  had  made  many  experiments  on 
gases,  but  without  sufficiently  distinguishing  their, 
different  kinds,  or  even  being  fiilly  aware  that  fixed 
air  was  essentially  different  from  the  common  atmo- 
sphere.   Sir  James  Lowther,  in  1733,  had  sent  to 
the  Royal  ^Society  some  bladders  filled  with  coal 
damp,  which  remained  inflammable  for  many  wieeks ; 
little  imagining  the  extent  of  the  advantages  which 
were  one  day  to  result  to  his  posterity  from  the  la- 
bours of  that  society,  by  the  prevention  of  the  fa- 
tal mischiefs  which  this  substance  so  frequently  oc- 
casioned. '  Dr  Seip  had  soon  after  suggested,  that 
the  gas  which  stagnated  in  some  caverns  near  Pyr- 
mont  was  the  cause  of  the  briskness  of  the  water ; 
Dr  Brownrigg  of  Whitehaven  bad  confirmed  this 
opinion  by  experiments  in  1741 ;  and  Dr  Black,  in 
1755,  had  explained  the  operation  of  this  fluid  in 
rendering  the  earths  and  alkalis  mild.     Such  was 
the  state  of  pneumatic  chemistry  when  Mr  Caven- 
dish began  these  experimental  researches :  He  first 
describes  the  apparatus  now  commonly  used  in  pro- 
cesses of  this  kind,  a  part  of  which  had  been  before 
employed  by  Hales  and  others,  but  which  he  had 
rendered  far  more  perfect,  by  the  occasional  em- 
ployment of  mercury.    He  next  relates  the  experi- 
ments, by  which  he  found  the  specific  gravity  of  in- 
flammable air  to  be  about  ^  of  that  of  common 
air,  whether  it  was  produced  from  zinc  or  otherwise : 
first  weighing  a  bladder  filled  with  a  known  bulk  of 
the  gas,  and  then  in  a  state  of  collapse ;  and  also  ex- 
amining the  loss  of  weight  during  the  solution  of  zinc 
in  an  acid,  having  taken  care  to  absorb  all  the  su- 
perfluous moisture  of  the  gas  by  means  of  dry  potasa» 
He  also  observed,  that  the  gas  obtained  during  the 
splution  of  copper  in  muriatic  acid  was  rapidly  ab- 
sorbed by  water,  but  he  did  not  inquire  further  into 
its  nature.    The  tecond  paper  relates  to  fixed  air, 
which  was  found  to  undergo  no  alteration  in  ita 
elasticity  when  kept  a  year  over  mercury ;  to  be  ab- 
sorbed by  an  equid  bulk  of  water  or  of  olive  oil,  and 
by  less  than  half  its  bulk  of  spirit  of  wine ;  to  exceed 
the  atmospheric'air  in  specific  gravity  by  more  than 
one  half,  and  to  render  Uiis  fluid  unfit  for  supporting 
combustion,  even  when  added  to  it  in  the  propor- 
tion of  1  to  9  only.    Mr  Cavendish  ascertained  the 
quantity  of  this  gas  contained  in  marble  and  in  the 
alkalies ;  but  his  numbers  fell  somewhat  short  of  those 
which  have  been  determined  by  later  experiments : 
he  alsQ  observed  the  solubility  of  the  supercarbonate 
of  magnesia.    In  the  third  part,  the  air  produced  by 
fermentation  and  putrefaction  is  examined:  Mac- 
bride  had  shown  thatia  part  of  it  was  fixed  air ;  and 
.our  author  finds  that  sugar  and  water,  thrown  into 
fermentation  by  yeast,  emit  this  gas,  without  alter- 
ing the  quantity  or  quality  of  the  common  air  pre- 
viously contained  in  the  vessel,  which  retains  its 
power  of  exploding  with  hydrogen,  exactly  like  com- 
mon air^  he  also  shows  that  the  gas  thus  emitted  is 
identical  with  the  fixed  air  obtained  from  marble; 
and  that  the  inflammable  air,  extricated  during  pu- 
trefaction, resembles  that  which  is  procured  from 
zinc,  although  it  appeared  to  be  a  little  heavier. 
.   2.  Experiments  on  Rathbone  Place  Water..    Phil. 
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Carniniei.  anj  respectful  attention,^  the  author,  in  an  evil  hour, 
was  induced  to  compUin,  in  the  Journal  de  Paris f 
of  neglect,  and  of  injustice.  L'Heritier  had  not  no- 
ticed the  book  in  his  Stirpes  Ntytkt;  had  published 
the  same  plants  by  different  names,  without  citing 
Cavanilles ;  and  had  even  antedated  some  of  his  own 
Fasdculif  to  conceal,  as  it  appeared,  this  literary  in- 
correctness. His  reply  could  not,  in  the  opinion  of 
tmprejudiced  witnesses,  clear  him  of  illiberal  con- 
duct ;  though,  it  is  very  certain,  he  neither  did  nor 
could  borrow  any  thing  from  Cavaniiles.^  It  would 
have  been  better  to  have  declared  the  truth ;  that 
his  own  plates  were  already  engraved  with  difierent 
names,  or  that  he  had  at  least  chosen  such  as  seem- 
ed to  him  preferable.  The  authority  of  L'Heritier's 
worics,  by  their  transcendent  merit,  has  prevailed, 
while  Cavanilles  has  retained  all  the  credit  due  to 
correctness  of  principle  and  intention.  The  9th  and 
lOlhJascieuli  of  Cavanilles,  on  the  Mofiadelphotu 
Plants,  were  indeed  published  at  Madrid,  to  which 
place  the  author  returned  in  1790.  The  number  of 
plates,  in  the  whole  work,  are  ^96,  many  of  whichi 
especially  in  the  earlier  part,  contain  several  species* 
It  cannot  be  denied  that  the  merit  of  this  work  kept 
increasing  as  it  advanced.  The  abilities  of  the 
writer  gained  strength  by  exercise,  and  his  know- 
ledge was  enriched  by  experience.  He  is  charged 
with  admitting,  as  monaMphouSf  too  many  plants, 
the  union  of  whose  stamens  is  very  slight  or  uncer- 
tain ;  but  it  were  ungrateful  to  complain  of  any  bwA, 
for  Uie  riches  of  its  materials.  A  more  real  fault  is, 
that  usual  one,  of  too  great,*  and  artificial,  a  subdivi- 
sion of  genera.  This  is  also  the  fault  of  the  sdiool 
in  which  he  studied,  though  the  great  man  at  its 
head  is  perhaps  as  fiee  from  it  as  any  leading  writ- 
er. 

Soon  afterwards  the  Abbe  Cavanilles  began  a 
'larger  and  more  comprehensive  publication,  in  folio, 
entitled,  Icanes  ei  Descriptiones  Plantarum  qua  aut 
sportU  in  Hispaniacrescunt^  aut  in  Horiii  hospUan" 
iur.  The  first  volume  appeared  in  179I,  containing 
100  plates,  with  ample  descriptions.  It  was  follow- 
ed by  five  more,  of  equal  si2e  and  merit,  the  last  of 
which  came  out  in  1<01«  T4ie  whole  work  is  en- 
riched with  critical  remarks,  and  with  much  econo- 
mical, as  well  as  what  may  be  called  picturesque  and 
sentimental,  matter^  respecting  many  native  Spanish 
plants*  The  exotic  part  of  these  volumes  is  derived 
from  die  highly  valuable  and  novel  discoveries  of 
the  Spaniards  in  Mexico,  Peru,  and  Chili,  and  the 
acquisitions  of  some  voyagers  to  New  Holland  and 
the  Philippine  Islands.  Hence  numerous  very  fine 
plants,  originally  discovered  by  our  own  celebrated 
circumnavigators,  but  unfortunately  not  yet  publish- 
ed by  them,  have  first  been  made  known  in  the  pages 
of  Cavanilles. 

In  the  course  of  the  botanical  tours  of  our  author, 
he  collected  materials  for  a  general  Historic  of  the 
Kingdom  of  Valencia f  which  appeared  in  1795,  in 
Spanish,  making  two  volumes.  This  work,  which 
we  have  i^ever  seen,  is  said  to  be  rich,  not  only .  in 
what  relates  to  the  three  kingdoms  of  nature,  but 
likewise  in  statistic  and  antiquarian  information. 

Having,  in  June  1801,  been  entrusted  with  the 
Dircctorriiip  of  the  JRoyal  Garden  at  Madrid,  be 
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published  in  1602,  another  Work-in  his  native  tongue,  CmOm 
containipg  the  characters  and  descriptions  of  the      I 

!lants  demonstrated  in  his  public  botanical  lectures,  p^^; 
'o  these  are  prefixed  an  reposition  of  the  element-  ^^^^ 
ary  principles  of  the  science,  with  explanations  of 
botanic  terms.  Cavanilles  watf  also  a  frequent  aod^ 
important  contributor  to  the  periodical  work,  en- 
titled Anales  de  Ciendas  NatwraleSf  published  at 
Madrid.  Some  observations,  of  his,  translated  from 
thence,  may  be  found  in  Dr  Sim's  and  Mr  Koaig's 
Annals  of  Botany,  Vol  I.  409.  The  first  of  these 
indeed,  relative  to  certain  seemingly  lenticular  bo- 
dies, supposed  to  have  an  important  share  in  the  im- 
pregnation of  ferns  apd  mosses,  he  has  himself  con- 
tradicted, as  arising  from  an  optical  deceptkni.  Hi^ 
candid  avowal  of  this,  in  a  letter  to  Dr  Swartz,  is 
published  in  volume  second  of  the  said  Anndi, 
p.  587-  We  think  him  also  mistidEen  in  the  true 
stigma  of  the  /m,  his  opinion  being  sufficiently  re- 
futed by  those  of  Kolreoter  and  Sprengel,  given  in 
a  note,  in  the  very  place  just  qaot^l ;  nor  is  his  idea 
of  the  stamens  of  certain  Asdepiadea  correct.  If 
he  errs  however,  he  errs  with  great  authorities. 

The  subject  of  our  present  aiemoir  undoubtedly 
excelled  more  in  practical  observation,  than  in  phy- 
siological speculation.  •  He  is  said  to  have  prepared, 
and  partly  printed,  the  first  volume  of  a  HortutMa* 
tritensisy  being  a  sort  of  sequel  U>  his  leones ;  for  it 
was  intended  to  contain,  not  merely  the  figures  and 
descriptions  of  curious  or  new  plants  from  the  gar- 
den, but  also  of  rare  dried  specimens  from  the  mu- 
seum at  Madrid.  This  w<vk,  wi^  any  other  pro- 
ject in  favour  of  science  which  he  might  have  form- 
ed, was  cut  short  by  his  death,  in  Afay  1804,  in  the 
fifty-ninth  year  of  his  age.  An  engraved  portrait  of 
the  Abbe  Cavanilles,  at  the  age  of  fyny-fdm,  it 
given  in  Schrader'e  Neues  Journal^  published  at  Er« 
furt,  in  1805.  Dr  Swartz  in  the  AnnaU  ofBvtMy 
above  quoted,  gives  this  testimony  to  his  worth. 
*'  Cavanilles  was,  like  many  others,  often  rather 
hasty  in  his  conclusions ;  but  always  eager  to  pro- 
mote science.  He  was,  indeed,  a  man  of  s  very 
noble  mind,  and  of  the  most  generous  comnonica- 
ttve  turn  ;  so  that  I  feel  I  have  loet  much  by  bis  on- 
timely  decease,  which  I  shall  ever  regret."  lo  these 
sentiments  the  writer  of  this  article  most  sincerely 
concurs.  :   (j.j.) 

CAVENDISH  (Henry),  a  great  and  justly  oe^ 
lebrated  Chemist,  Natural  Philosopher,  and  Astro- 
nomer; son  of  Lord  Charles  Cavendish,  and  grand- 
son of  William,  second  Duke  of  Devonshire;  bom 
the  10th  of  October  1731,  at  Nice,  where  his  mother, 
Lady  Anne  Grey,  daughter  of  Henry,  Duke  of  Keot» 
had  gone,  though  inefiectuallyy  for  the  recoveiy  ^^^ 
her  health. 

Of  aman,'whose  rank,  among  the  beneftctorsof 
science  and  of  mankind,  is  so  elevated  as  that  of  Mr 
Cavendish,  we  are  anxious  to  learn  all  the  details 
both  of  intellectual  cultivation  and  of  moral  charac- 
ter, that  the  labours  of  a  biographer  can  discover 
and  record.  Little,  however,  is  known  respecting 
his  earliest  education :  he  was  for  some  Ume  st  New- 
combe's  school,  an  establishment  of  considerable  re- 
putation at  Hackney ;  and  he  afterwards  went  to 
Cambridge :  but  it  is  probable  that  he  acquired  bi« 
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Cavendiali.  taste  for  experimental  inveBtigaAon  iti    ^^^  mea- 
"  sure  from  his  father,  who  was  in  the  hal>»*  of  amus- 
ing himself  wkh  meteorological  obBetvations  and  ap- 
paratus, and  to  whom  we  are  indebted  for  a  very  ac- 
curate determination  of  the  depression  of  mercury  in 
barometrical  tub^,  which  has  been  made  the  basis 
of  some  of  the  most  refined  investigations  of  modem 
times.    <'  It  has  been  observed,**  says  M.  Cuvier, 
**  that  more  persons  of  rank  enter  seriously  into 
science  and  literature  in  Great  Britain  than  in  other 
countries^  and  this  circumstance  may  naturally  be  ex- 
plained from  the  constitution  of  the  British  Govern- 
ment, which  renders  it  impossible  for  birth  and  for- 
tune alone  to  attain  to  distinction  in  the  state,  without 
high  cultivation  of  the  mind ;  so  that  amidst  the  univer* 
sal  diffusion  of  solid  learning,  which  is  thus  rendered 
indispensable,  some  individtus  are  always  found,  who 
are  more  disposed  to  occupy  themselves  in  the  pur- 
suit of  the  eternal  truths  of  nature,  and  in  the  con- 
templation of  the  finished  productions  of  talent  and 
genius,  than  in  the  transitory  interests  of  the  politics 
of  the  day.*'     Mr  Cavendish  was  neither  influenced 
by  the  ordinary  ambition  of  becoming  a  distinguish- 
ed statesman,  nor  by  a  taste  for  expensive  luxuries 
or  sensual  gratifications;  so  that,  enjoying  a  mode- 
rate competence  during  his  father's  life,  and  being 
elevated  by  his  birth  al^ve  all  danger  of  b^g  de- 
spised for  want  of  greater  affluence,  be  felt  himself 
exempted  from  the  necessity  of  applying  to  any  pro- 
fessional studies,  of  courting  the  approbation  of  the 
public  either  by  the  parade  of  literature  or  by  the 
habits  of  conviviality,  or  of  ingratiating  himself  with 
mixed  society  bjr  the  display  of  superficial  accom- 
plishments.   It  IS  difficult  to  refrain  (rom  imagining 
that*  his  mind  had  received  some  slight  impression 
from  the  habitual  recurrence  to  tJie  motto  of  his  fk^ 
mily :  the  words  cavendo  tutus  must  have  occurred 
perpetually  to  his  eye ;  and  all  the  operations  of  his 
intellectual  powers  exhibit  a  degree  o£  caution  almost 
unparalleled  in  the  annals  of  science ;  for  there  is 
scarcely  a  single  instance,  in  which  he  had  occasion 
to  retrace  his  steps,  or  to  recal  bis  opinions.    In 
1760,  he  became  a  Fellow  of  the  Royal  Society,  and 
continued  for  almost  fifty  years  to  contribute  to  the 
Philosophical  Transactions  some  of  the  most  inte- 
resting and  important  papers,  that  have  ever  appear- 
ed in  that  Collection ;  expressed  in  language  which 
affords  a  model  of  concise  simplicity  and  unaffected 
modesty ;  and  exhibiting  a  precision  of  experimen- 
tal demonstration,  commensurate  to  the  judicious  se- 
lection of  the  methods  of  research,  and  to  the  accu- 
racy of  the  argumentative  induction ;  and  which  have 
been  considered,  by  some  of  the  most  enlightened 
historians,  as  having  been  no  less  instrumentalin  pro- 
moting the  further  progress  of  chemical  discovery, 
by  banishing  the  vague  manner  of  observing  and  rea- 
soning, that  had  too  long  prevailed,  than  by  immedi- 
ately extending  the  bounds  of  human  knowledge 
with  respect  to  the  very  important  facu,  which  are 
first  made  public  in  these  communications. 

1.  Three  PaperSy  containing  Experiments  on  Fac^ 
iitious  Air.  (Phil  Trans.  1 766,  p.  141.)  It  had  been 
observed  by  Boyle,  that  some  kinds  of  air  were  un- 
fit for  respiration;  and  Hook  and  Mayow  hadiook- 
cd  btiJl  further  forwards  into  futurity  with  prophetic 
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glances,  which  seem  to  have  been  soon  lost  and  for-  Cavendiaii. 
gotten  by  the  inattention  or  ^vant  of  candour  of  their  ^ 
successors.    Hales  had  made  many  experiments  on 
gases,  but  without  sufficiently  distinguishing  their, 
different  kinds,  or  even  being  fully  aware  that  fixed 
air  was  essentially  different  from  the  common  atmo« 
sphere.    Sir  James  Lowther,  in  173S,  had  sent  to 
the  Royal  Society  some  bladders  filled  with  coal 
damp,  which  remained  inflammable  for  many  wteeks ; 
little  imagining  the  extent  of  the  advantages  which 
were  one  day  to  result  to  his  posterity  from  the  la- 
bours of  that  society,  by  the  prevention  of  the  fh- 
tal  mischiefs  which  this  substance  so  frequently  oc« 
casioned.  *  Dr  Seip  had  soon  after  suggested,  that 
the  gas  which  stagnated  in  some  caverns  near  Pjnr- 
mont  was  the  cause  of  the  briskness  pf  the  water ; 
Dr  Brownrigg  of  Whitehaven  bad  confirmed  this 
opinion  by  experiments  in  1741 ;  and  Dr  Black,  in 
1755,  had  explained  the  operation  of  this  fluid  in 
rendering  the  earths  and  alkalis  mild.     Such  was 
the  state  of  pneumatic  chemistry  when  Mr  Caven- 
dish began  these  experimental  researches :  He  first 
describes  the  apparatus  now  commonly  used  in  pro* 
cesses  of  this  kind,  a  part  of  which  had  been  before 
employed  by  Hales  and  others,  but  which  he  had 
rendered  far  more  perfect,  by  the  occasional  em- 
ployment of  mercury.    He  next  relates  the  experi- 
ments, by  which  he  found  the  specific  gravity  of  in- 
flammable air  to  be  about  -X  of  that  of  common 
air,  whether  it  was  produced  from  zinc  or  otherwise : 
first  weighing  a  bladder  filled  with  a  known  bulk  of 
the  gas,  and  then  in  a  state  of  collapse ;  and  also  ex- 
amining the  loss  of  weight  during  the  solution  of  zinc 
in  an  acid,  having  taken  care  to  absorb  all  the  su« 
perfluous  moisture  of  the  gas  by  means  of  dry  potasa» 
He  also  observed,  that  the  gas  obtained  during  the 
splution  of  copper  in  muriatic  acid  was  rapidly  ab- 
sorbed by  water,  but  he  did  not  inquire  further  into 
its  nature.    The  Second  paper  relates  to  fixed  air, 
which  was  found  to  undergo  no  alteration  in  its 
elasticity  when  kept  a  year  over  mercury ;  to  be  ab« 
sorbed  by  an  equid  bulk  0^  water  or  of  olive  oil,  and 
by  less  than  half  its  bulk  of  spirit  of  wine ;  to  exceed 
the  atmospheric'air  in  specific  gravity  by  more  than 
one  half,  and  to  render  Uiis  fluid  unfit  for  supporting 
combustion,  even  when  added  to  it  in  the  propor- 
tion of  1  to  9  only.    Mr  Cavendish  ascertained  the 
quantity  of  this  gas  contained  in  marble  and  in  the 
alkalies ;  but  his  numbers  fell  somewhat  short  of  those 
which  have  been  determined  by  later  experiments : 
he  also  observed  the  solubility  of  the  supercarbonate 
of  magnesia.    In  the  third  part,  the  air  produced  by 
fermentation  and  putrefaction  is  examined:  Mac- 
bride  had  shown  thatia  part  of  it  was  fixed  air ;  and 
.our  author  finds  that  sugar  and  water,  thrown  into 
fermentation  by  yeast,  emit  this  gas,  without  alter- 
ing the  quantity  or  quality  of  the  common  air  pre- 
viously contained  in  the  vessel,  which  retains  its 
power  of  exploding  with  hydrogen,  exactly  like  com- 
mon air^  he  also  shows  that  the  gas  thus  emitted  is 
identical  with  the  fixed  air  obtained  from  marble ; 
and  that  the  inflammable  air,  extricated  during  pu- 
trefaction, resembles  that  which  is  procured  from 
zinc,  although  it  appeared  to  be  a  little  heavier. 
2.  Experiments  on  Rathbone  Place  Water.    Phil. 
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CavfuiUlei.  any  respeclAiI  attention,  the  atithor,  in  an  evil  hour, 
was  inauced  to  complun,  in  the  Journal  de  Paris, 
of  neglect,  and  of  injustice.  L'Heritier  had  not  no* 
ticed  the  book  in  his  Stirpes  Nov{b;  had  published 
the  same  plants  by  dififerent  names,  without  citing 
Cavanilles ;  and  had  even  antedated  some  of  his  own 
Fasciculi,  to  conceal,  as  it  appeared,  this  literary  in- 
correctness. His  reply  could  not,  in  the  opinion  of 
-unprejudiced  witnesses,  clear  him  of  illiberal  con- 
duct ;  though,  it  is  very  certain,  he  neither  did  nor 
could  borrow  any  thing  from  Cavanilles.^  It  would 
have  been  better  to  have  declared  the  truth;  that 
his  own  plates  were  already  engraved  with  different 
names,  or  that  he  had  at  least  chosen  such  as  seem- 
ed to  him  .preferable.  The  authority  of  L'Heritier's 
works,  by  their  transcendent  merit,  has  prevailed, 
while  Cavanilles  has  retained  all  the  credit  due  to 
correctness  of  principle  and  intention.  The  9th  and 
10^  Jasciculi  of  Cavanilles,  on  the  Monadelphaus 
Plants,  were  indeed  published  at  Madrid,  to  which 
place  the  author  returned  in  1790.  The  number  of 
plates,  in  the  whole  work,  are  296,  many  of  which, 
especially  in  the  earlier  part,  contain  several  species* 
It  cannot  be  denied  ^at  the  merit  of  this  work  kept 
increasing  as  it  advanced.  The  abilities  of  the 
writer  gained  strength  by  exercise,  and  his  know- 
ledge was  enriched  by  experience.  He  is  charged 
with  admitting,  as  monaMfhrnts^  too  many  plants, 
the  union  of  whose  stamens  is  very  slight  or  uncer- 
tain ;  but  it  were  ungrateful  to  complain  of  any  book 
for  the  riches  of  its  materials.  A  more  real  fault  is, 
that  usual  one,  of  too  great,-  and  artificial,  a  subdivi- 
sion of  genera.  This  is  also  the  fault  of  the  school 
in  which  he  studied,  though  the  great  man  at  its 
head  is  perhaps  as  free  from  it  as  any  leading  writ- 
er. 

Soon  afterwards  the  Abb6  Cavanilles  began  a 
-larger  and  more  comprehensive  publication,  in  folio, 
entitled,  Jcones  et  Descriptiones  Plantarunt  qu€B  aut 
spottte  in  Hispaniacrescunt,  aut  in  Horiis  hospiian* 
fur.  The  first  volume  appeared  in  1791  >  containing 
100  plates,  with  ample  descriptions.  It  was  follow- 
ed by  five  more,  of  equal  si2e  and  merit,  the  last  of 
which  came  out  in  1^01.  Tbe  whole  work  is  en- 
riched with  critical  remarks,  and  with  much  econo- 
mical, as  well  as  what  may  be  called  picturesque  and 
sentimental,  matter^  respecting  many  native  Spanish 
plants.  The  exotic  part  of  these  volumes  is  derived 
from  die  highly  valuable  and  novel  discoveries  of 
the  Spam'ards  in  Mexico,  Peru,  and  Chili,  and  the 
acquisitions  of  some  voyagers  to  New  Holland  and 
the  Philippine  Islands.  Hence  numerous  very  fine 
plants,  originally  discovered  by  our  own  celebrated 
circumnavigators,  but  unfortunately  not  yet  publish- 
ed by  them,  have  first  been  made  known  m  the  pages 
of  Cavanilles. 

In  the  course  of  the  botanical  tours  of  our  author, 
he  collected  materials  for  a  general  History  of  the 
Kingdom  of  Valencia,  which  appeared  in  1795,  in 
Spanish,  making  two  volumes.  This  work,  which 
we  have  i^ever  seen,  is  said  to  be  rich,  not  only. in 
what  relates  to  the  three  kingdoms  of  nature,  but 
likewise  in  statistic  and  antiquarian  information. 

Having,  in  June  1801,  been  entrusted  with  the 
Directorship  of  the  JRoyal  Garden  at  Madrid,  he 
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published  in  160S,  another  work-in  his  native  tongae,  C^vanlld 
containipg  the  characters  and  descriptions  of  the  1 
plants  demonstrated  in' his  public  botanical  tectures.  ^^^ 
To  these  are  prefixed  an  exposition  of  theelement-  ^'^'^ 
ary  principles  of  the  science,  with '  explanations  of 
botanic  terms.  Cavanilles  watf  also  a  frequent  and- 
important  contributor  to  the  periodical  work,-  en- 
titled Anedes  de  Ciendas  Nduralesy  puUished  at 
Madrid.  Some  observations,  of  his,  translated  from 
thence,  may  be  found  in  Dr  Sim's  and  Mr  Konig's 
Annals  of  Botany,  Vo|.  I.  409.  The  first  of  these 
indeed,  relative  to  certain  seemingly  lenticular  bo* 
dies,  supposed  to  have  an  important  share  in  the  Im- 
pregnation of  ferns  and  mosses,  he  has  himself  con- 
tradicted, as  arising  from  an  optical  deception.  His 
candid  avowal  of  this,  in  a  letter  to  Dr  Swartz,  is 
published  in  volume  second  of  the  said  Anndi^ 
p.  587-  We  think  him  also  mistaken  in  the  true 
stigma  of  the  Iris,  his  opinion  being  suflictently  re- 
futed  by  those  of  Kolreuter  and  Sprengel,  giYen  in 
a  note,  in  the  very  place  just  qaot^ ;  nor  is  his  idea 
of  the  stamens  of  certain  Asciepiadea  correct  If 
he  errs  however,  he  errs  with  great  authorities. 

The  subject  of  our  present  m^ncHr  undoubtedly 
excelled  more  in  practical  observation,  than  in  phy- 
siological speculation.  •  He  is  said  to  have  prepared, 
and  partly  printed,  the  first  volume  of  a  HortutMa* 
iritensis,  being  a  sort  of  sequel  to  his  Icones ;'  for  it 
was  intended  to  contain,  not  merely  ^e  figures  and 
descriptions  of  curious  or  new  plants  from  the  gar- 
den, but  also  of  rare  dried  specimens  from  the  mu- 
seum at  Madrid.  This  work,  with  any  other  pro- 
ject in  favour  of  science  which  he  might  have  fbnn- 
ed,  was  cut  short  by  his  death,  in  May  1804,  in  the 
fifty-ninth  year  of  his  age.  An  engraved  portrait  of 
the  Abbe  Cavanilles,  at  the  age  of  forty>fbor,  is 
given  in  Schrader's  Neuis  Journal,  published  at  Er- 
furt, in  1805.  Dr  Swartz  in  the  Annals  ofBoiani/ 
above  quoted,  gives  this  testimony  to  his  irortb. 
**  Cavanilles  was,  like  many  others,  often  ratber 
hasty  in  his  conclusions ;  but  always  eager  to  pro- 
mote science.  He  was,  indeed,  a  man  of  a  very 
noble  mind,  and  of  the  most  generous  comnunica- 
tive  turn ;  so  that  I  feel  I  have  lost  much  by  his  un- 
timely decease,  which  I  shall  ever  regret."  In  these 
sentiments  the  writer  of  this  article  most  sincerely 
concurs.  :    (j.j*) 

CAVENDISH  (H&nry),  a  great  and  justly  ce- 
lebrated Chemist,  Natural  Philosopher,  and  Astro- 
nomer; son  of  Lord  Charles  Cavendish,  and  grand- 
son of  William,  second  Duke  of  Devonshire ;  bom 
the  lOth  of  October  1731,  at  Nice,  where  his  mother, 
Lady  Anne  Grey,  daughter  of  Henry,  Duke  of  Kent, 
had  gone,  though  inefiectually,  for  the  recoveiy  of 
her  health. 

Of  a  man,*  whose  rank,  among  the  benefactors  of 
science  and  of  mankind,  is  so  elevated  as  that  of  Mr 
Cavendish,  we  are  anxious  to  learn  all  the  details 
both  of  intellectual  cultivation  and  of  moral  charac- 
ter, that  the  labours  of  a  biographer  can  discover 
and  record.  Little,  however,  is  known  respecting 
his  earliest  education :  he  was  for  some  time  at  New- 
combe's  school,  an  establishment  of  considerable  re* 
putation  at  Hackney;  and  he  afterwards  went  to 
Cambridge :  but  it  is  probable  that  he  acquired  hiS' 
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Cavendjili  taftte  for  experimental  lavestigaAon  Va  ^^f  Hiea- 
sure  from  bh  father,  who  wm  m  the  habit  ^  amus- 
ing himself  with  mieteorologicai  obBervatiotis  and  ap. 
paralus,  and  to  whom  we  are  indebted  for  ^  Very  ac- 
turale  determination  of  the  depression  of  mercury  in 
barometrical  tub^,  which  has  been  made  the  basis 
of  some  of  the  most  refined  investigations  of  modem 
times.  "  It  has  been  observed,"  says  M.  Cuyier, 
'*  that  more  persons  of  rank  enter  seriously  into 
science  and  literature  in  Great  Britain  than  in  other 
countries  t  and  this  circumstance  may  naturally  be  ex- 
plained from  the  constitution  of  the  British  Govern* 
ment,  which  renders  it  impossible  for  birth  and  for- 
tune alone  to  attain  to  distinction  in  the  state,  without 
high  cultivation  of  the  mind ;  so  that  amidst  the  univer- 
sal diffusion  of  solid  learning,  which  is  thus  rendered 
indispensable,  some  individtus  are  always  found,  who 
are  more  disposed  to  occupy  themselves  in  the  pur- 
suit of  the  eternal  truths  of  nature,  and  in  the  con- 
templation of  the  finished  productions  of  talent  and 
genius,  than  in  the  transitory  interests  of  the  politics 
of  the  day."  Mr  Cavendish  was  neither  influenced 
by  the  ordinary  ambition  of  becoming  a  distinguish- 
ed statesman,  nor  by  a  taste  for  expensive  luxuries 
or  sensual  gratifications ;  so  that,  enjoying  a  mode- 
rate competence  during  his  father's  life,  and  being 
elevated  by  his  birth  a^ve  all  danger  of  behig  de- 
spised for  want  of  greater  affluence,  be  felt  hunself 
exempted  from  the  necessity  of  applying  to  any  pro- 
fessional studies,  of  courting  the  approbation  of  the 
Eblic  either  by  the  parade  of  literature  or  by  the 
bits  of  conviviality,  or  of  ingratiating  himself  with 
mixed  society  by  the  display  of  superficial  accom- 
plishments. It  IS  difficult  to  refrain  fVom  imagining 
that  bis  mind  had  received  some  slight  impression 
from  the  habitual  recurrence  to  the  motto  of  his  fa* 
mily :  the  words  cavendo  tutus  must  have  occurred 
perpetually  to  his  eye ;  and  all  the  operations  of  his 
mtellectual  powers  exhibit  a  degree  oi  caution  almost 
unparalleled  in  the  annals  of  science ;  for  there  is 
scarc^  a  single  instance,  in  which  he  had  occasion 
to  retrace  his  steps,  or  to  recal  bis  opinions.  In 
1760,  he  became  a  Fellow  of  the  Royal  Society,  and 
continued  for  almost  fifty  years  to  contribute  to  the 
Philosophical  Transactions  some  of  the  most  inte- 
resting and  important  papers,  that  have  ever  appear- 
ed in  that  Collection ;  expressed  in  language  which 
affords  a  model  of  concise  simplicity  and  unaffected 
modesty ;  and  exhibiting  a  precision  of  experimen- 
tal demonstration,  commensurate  to  the  judicious  se- 
lection of  the  methods  of  research,  and  to  the  accu- 
racy of  the  argumentative  induction ;  and  which  have 
been  considered,  by  some  of  the  most  enlightened 
historians,  as  having  been  no  less  instrumental  in  pro- 
moting the  further  progress  of  chemical  discovery, 
by  banishing  the  vague  manner  of  observing  and  rea- 
soning, that  had  too  long  prevailed,  than  by  immedi- 
ately extending  the  bounds  of  human  knowledge 
with  respect  to  the  very  important  facu,  which  are 
first  made  public  in  these  communications. 

1.  Three  Papers^  containing  Experiments  on  Fac- 
titious Air.  (Phil.  Trans.  I766,  p.  141.)  It  had  been 
observed  by  Boyle,  that  some  kinds  of  air  were  im- 
fit  for  respiration ;  and  Hook  and  Mayow  had  look- 
ed stiJl  further  forwards  into  futurity  with  prophetic 
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glances,  which  seem  to  have  been  soon  lost  and  for-  Cavendisli. 
g'otten  by  the  inattention  or  ^vant  of  candour  of  their 
successors.    Hales  had  made  many  experiments  on 
gases,  but  without  sufficiently  distinguishing  their, 
different  kinds,  or  even  being  fully  awaro  that  fixed 
air  was  essentially  different  from  the  common  atmo« 
sphere.     Sir  James  Lowther,  in  1733,  had  sent  to 
the  Royal  ^Society  some  bladders  filled  with  coal 
damp,  which  remained  inflammable  for  many  wieeks ; 
little  imagining  the  extent  of  the  advantages  which- 
were  one  day  to  result  to  his  posterity  from  the  la- 
bours of  that  society,  by  the  prevention  of  the  fk- 
tal  mischieis  which  this  substance  so  frequently  oc« 
casioned.  *  Dr  Seip  had  soon  after  suggested,  that 
the  gas  which  stagnated  in  some  caverns  near  Pyr- 
mont  was  the  cause  of  the  briskness  pf  the  water ; 
Dr  Brownrigg  of  Whitehaven  bad  confirmed  this 
opinion  by  experiments  in  1741 ;  and  Dr  Black,  in 
1755,  had  explained  the  operation  of  this  fluid  in 
rendering  the  earths  and  alkalis  mild.     Such  was 
the  state  of  pneumatic  chemistry  when  Mr  Caven- 
dish began  these  experimental  researches :  He  first 
describes  the  apparatus  now  commonly  used  in  pro* 
cesses  of  this  kind,  a  part  of  which  had  been  before 
employed  by  Hales  and  others,  but  which  he  had 
rendered  far  more  perfect,  by  the  occasional  em- 
ployment of  mercury.    He  next  relates  the  experi- 
ments, bv  which  he  found  the  specific  gravity  of  in- 
flammable air  to  be  about  -A-  of  that  of  common 
air,  whether  it  was  produced  from  zinc  or  otherwise : 
first  weighing  a  bladder  filled  with  a  known  bulk  of 
the  ^s,  and  then  in  a  state  of  collapse ;  and  also  ex- 
amining the  loss  of  weight  during  the  solution  of  zinc 
in  an  acid,  having  taken  care  to  absorb  all  the  su- 
perfluous moisture  of  the  gas  by  means  of  dry  potass. 
He  also  observed,  that  the  gas  obtained  during  the 
splution  of  copper  in  muriatic  acid  was  rapidly  ab- 
sorbed by  water,  but  he  did  not  inquire  further  into 
its  nature.    The  tecond  paper  relates  to  fixed  air, 
which  was  found  to  undergo  no  alteration  in  its 
elasticity  when  kept  a  year  over  mercury;  to  be  ab- 
sorbed by  an  equid  bulk  of  water  or  of  olive  oil,  and 
by  less  than  half  its  bulk  of  sph*it  of  wine ;  to  exceed 
the  atmospheric'air  in  specific  gravity  by  more  than 
one  hdlf,  and  to  render  Uiis  fluid  unfit  for  supporting 
combustion,  even  when  added  to  it  in  the  propor- 
tion of  1  to  9  only.    Mr  Cavendish  ascertained  the 
quantity  of  this  gas  contained  in  marble  and  in  the 
alkalies ;  but  his  numbers  fell  somewhat  short  of  those 
which  have  been  determined  by  later  experiments : 
he  also  observed  the  solubility  of  the  supercarbonate 
of  magnesia.    In  the  third  part,  the  air  produced  by 
fermentation  and  putrefacdon  is  examined:  Mac- 
bride  had  shown  thatia  part  of  it  was  fixed  air ;  and 
.our  author  finds  that  sugar  and  water,  thrown  into 
fermentation  by  yeast,  emit  this  gas,  without  alter- 
ing the  quantity  or  quality  of  the  common  air  pre- 
^ioudy  contained  in  the  vessel,  which  retains  its 
power  of  exploding  with  hydrogen,  exactly  like  com- 
mon air:  he  also  shows  that  the  gas  thus  emitted  is 
identical  with  the  fixed  air  obtained  firom  marble ; 
and  that  the  inflammable  air,  extricated  during  pu- 
trefaction, resembles  that  which  is  procured  from 
zinc,  although  it  appeared  to  be  a  little  heavier. 
2.  Experiments  on  Rathbone  Place  Water..    Phil. 
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CaraoUles.  any  respectful  attention,  the  author,  in  an  evil  hour, 
was  induced  to  complain,  in  the  Journal  de  Paris f 
of  neglect,  and  of  injustice.  L'Heritier  had  not  no* 
ticed  the  book  in  his  Stirpes  Nov{b;  had  published 
the  same  plants  bj  dififerent  names,  without  citing 
Cavanilles;  and  had  even  antedated  some  of  his  own 
Fasdculif  to  conceal,  as  it  appeared,  this  literary  in- 
correctness. His  reply  could  not,  in  the  opinion  of 
tmprejudiced  witnesses,  clear  him  of  illiberal  con- 
duct ;  though,  it  is  very  certain,  he  neither  did  nor 
could  borro%v  any  thing  from  Cavanilles.^  It  would 
have  been  better  to  have  declared  the  truth ;  that 
his  own  plates  were  already  engraved  with  different 
names,  or  that  he  had  at  least  chosen  such  as  seem- 
ed to  him  preferable.  The  authority  of  L'Heritier's 
works,  by  their  transcendent  merit,  has  prevailed, 
while  Cavanilles  has  retained  all  the  credit  due  to 
correctness  of  principle  and  intention.  The  9th  and 
loth  fasciculi  of  Cavanilles,  on  the  Monadelphous 
Plants,  were  indeed  published  at  Madrid,  to  which 
place  the  author  returned  in  1790.  The  number  of 
plates,  in  the  whole  work,  are  2969  many  of  whichf 
especially  in  the  earlier  part,  contain  several  species. 
It  cannot  be  denied  that  the  merit  of  this  work  kept 
increasing  as  it  advanced.  The  abilities  of  the 
writer  gained  strength  by  exercise,  and  his  know- 
ledge was  enriched  by  experience.  He  is  charged 
witb  admitting,  as  monadelpkausy  too  many  plants, 
the  union  of  whose  stamens  is  very  slight  or  uncer- 
tain ;  but  it  were  ungrateful  to  complain  of  any  book 
for  the  riches  of  its  materials.  A  more  real  fault  is» 
that  usual  one,  of  too  great,*  and  artificial,  a  subdivi- 
sion of  genera.  This  is  also  the  fault  of  the  sdiool 
in  which  he  studied,  though  the  great  man  at  its 
head  is  perhaps  as  firee  from  it  as  any  leading  writ- 
er. 

Scion  afterwards  the  Abb6  Cavanilles  began  a 
'larger  and  more  comprehensive  publication,  in  folio, 
entitled,  Jcones  ei  Descriptiones  Plantarum  qtue  aui 
spottte  in  Hispama  crescunt^  aui  in  Horiis  hospUan^ 
fur.  The  first  volume  appeared  in  I79I,  containing 
100  pktes,  with  ample  descriptions.  It  was  follow- 
ed by  five  more,  of  equal  sisse  and  merit,  the  last  of 
which  came  out  -in  1^01.  The  whole  work  is  en- 
riched with  critical  remarks,  and  with  much  econo- 
mical, as  well  as  what  may  be  called  picturesque  and 
sentimental,  matter,  respecting  many  native  Spanish 
plants.  The  exotic  part  of  these  volumes  is  derived 
from  die  highly  valuable  and  novel  discoveries  of 
the  Spaniar£  in  Mexico,  Peru,  and  Chili,  and  the 
acquisitions  of  some  voyagers  to  New  Holland  and 
the  Philippine  Islands.  Hence  numerous  very  fine 
plants,  originally  discovered  by  our  own  celebrated 
drcunmavigators,  but  unfortunately  not  yet  publish- 
ed by  them,  have  first  been  made  known  in  the  pages 
of  Cavanilles. 

In  the  course  of  the  botanical  tours  of  our  author, 
he  collected  materials  for  a  general  History  of  the 
fCingdom  of  Valencia^  which  appeared  in  179^»  in 
Spanish,  making  two  volumes.  This  work,  which 
we  have  iiever  seen,  is  said  to  be  rich,  not  only .  in 
what  relates  to  the  three  kingdoms  of  nature,  but 
likewise  in  statistic  and  antiquarian  information. 

Having,  in  June  1801,  been  entrusted  with  the 
Directorship  of  the  JRoyal  Garden  at  Madrid,  he 


C    A    V 

published  in  160S,  another  work  in  his  native  tongue,  CtmaSm 
containipg  the  characters  and  descriptions  of  the  i 
plants  demonstrated  in  his  public  botanical  lectures.  ^^ 
To  these  are  prefixed  an  exposition  of  the  element-  ^ 
ary  principles  of  the  science,  vrith  explanatioiis  of 
botanic  terms.  Cavanilles  was  also  a  frequent  and- 
important  contributor  to  the  periodical  work,  en- 
titled Anales  de  Ciendas  ,N<auraUsy  puUished  at 
Madrid.  Some  observations^  of  hts,  translated  from 
thence,  may  be  found  in  Dr  Sim's  and  Mr  Konig's 
Annals  of  Botany ^  Vo).  I.  409.  The  first  of  these 
indeed,  relative  to  certain  seemingly  lenticular  bo- 
dies, supposed  to  have  an  important  share  in  the  im- 
pregnation of  ferns  and  mosses,  he  has  himself  con- 
tradicted, as  arising  from  an  optical  deceptkm.  His 
candid  avowal  of  this,  in  a  letter  to  Dr  Swartz,  is 
published  in  volume  second  of  the  said  Anntdij 
p.  587-  We  think  him  also  mistidEen  in  the  true 
stigma  of  the  /m,  his  opinion  being  suflidently  re- 
futed  by  those  of  Kolreuter  and  Sprengel,  given  in 
a  note,  in  the  very  place  just  quoted ;  nor  is  his  idea 
of  the  stamens  of  certain  Asdepiadea  correct  If 
he  errs  however,  he  errs  with  great  authorities. 

The  subject  of  our  present  aiemoir  undoubtedly 
excelled  more  in  practical  observation,  than  in  phy- 
siological speculation.  •  He  is  said  to  have  prepared, 
and  partly  printed,  the  first  volume  of  a  HortusMa" 
tritensiSi  being  a  sort  of  sequel  to  his  Icones ;  for  it 
was  intended  to  contain,  not  merely  the  figures  sod 
descriptions  of  curious  or  new  plants  from  the  gar- 
den, but  also  of  rare  dried  specimens  from  the  mu- 
seum at  Madrid.  This  work,  with  any  other  pro- 
ject in  favour  of  science  which  he  might  have  fonn- 
ed,  was  cut  short  by  his  death,  in  May  1804,  in  the 
fiDy-ninth  year  of  his  age.  An  engraved  portrait  of 
the  Abbe  Cavanilles,  at  the  age  of  for^-four,  is 
given  in  Schrader's  Neues  JourmUf  published  at  En 
furt,  in  1805*  Dr  Swartz  in  the  Annals  of  Botany 
above  quoted,  gives  this  testimony  to  his  irorth. 
**  Cavanilles  was,  like  many  others,  often  rather 
hasty  in  his  conclusions ;  but  always  eager  to  pro- 
mote science.  He  was,  indeed,  a  man  of  a  very 
noble  mind,  and  of  the  most  generous  comnonica- 
tive  turn  ;  so  that  I  feel  I  have  lost  much  by  his  on- 
timely  decease,  which  I  shall  ever  regret."  In  these 
sentiments  the  writer  of  this  article  most  sincerely 
concurs.  .  :    (j.j.) 

CAVENDISH  (H&nry),  a  great  and  justly  ce- 
lebrated Chemist,  Natural  Philosopber,  and  Astro- 
nomer; son  of  Lord  Charles  Cavendish,  and  grand- 
son of  William,  second  Duke  of  Devonshire ;  bom 
the  10th  of  October  1781,  at  Nice,  where  his  mother, 
Lady  Anne  Grey,  daughter  of  Henry,  Duke  of  Kent, 
had  gone,  though  inefiectually,  for  the  reco?eiy  of 
her  health. 

Of  a  man,' whose  rank,  among  the  benefactors  6f 
science  and  of  mankind,  is  so  elevated  as  that  of  Mr 
Cavendish,  we  are  anxious  to  learn  all  the  details 
both  of  intellectual  cultivation  and  o£  moral  cbarac* 
ter,  that  the  labours  of  a  biographer  can  discover 
and  record.  Little,  however,  is  known  respectiog 
his  earliest  education :  he  was  for  some  time  at  Ne«r- 
combe's  school,  an  establishment  of  considerable  re- 
putation at  Hackney ;  and  he  afterwards  went  io 
Cambi^dge:  but  it  is  probable  that  he  acquired  hu 
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OiLvmdah,  taste  for  experimental  investigaAoti  Va  ^'T^  ^Ca- 
^"^'^y^^  sure  from  bis  father,  who  ww  in  the  habit  ^  amus- 
ing hhnself  wkh  nieteorologicid  observattoO^  and  ap- 
paralus,  and  to  whom  we  are  indebted  for  ^  Very  ac- 
turaie  determination  of  the  depression  of  mercury  in 
barometrical  tub^,  which  has  been  made  the  basts 
of  some  of  the  most  refined  investigations  of  modem 
times.     **  It  has  been  observed,"  says  M.  Cuyier, 
**  that  more  persons  of  rank  enter  seriously  into 
science  and  literature  in  Great  Britain  than  in  other 
countries  ^  and  this  circumstance  may  naturally  be  ex- 
plained from  the  constitution  of  the  British  Govern* 
ment,  which  renders  it  impossible  for  birth  and  for- 
tune alone  to  attain  to  distinction  in  the  state,  without 
high  cultivation  of  the  mind ;  so  that  amidst  the  univer* 
sal  diffuMon  of  solid  learning,  which  is  thus  rendered 
indispensable,  some  individtus  are  always  found,  who 
are  more  disposed  to  occupy  themselves  in  the  pur-^ 
suit  of  the  eternal  truths  of  nature,  and  in  the  con- 
templation of  the  finished  productions  of  talent  and 
genius,  than  in  the  transitory  interests  of  the  politics 
of  the  day."     Mr  Cavendish  was  neither  influenced 
by  the  ordinary  ambition  of  becoming  a  distinguish- 
ed statesman,  nor  by  a  taste  for  ex^pensive  luxuries 
or  sensual  gratifications ;  so  that,  enjoying  a  mode- 
rate competence  during  his  father's  life,  and  being 
elevated  by  his  birth  al^ve  all  danger  of  being  de« 
«pised  for  want  of  greater  i^uence,  be  felt  himself 
exempted  from  the  necessity  of  applying  to  any  pro- 
fessional studies,  of  courting  the  approbation  of  the 
public  either  by  the  parade  of  literature  or  by  the 
habits  of  conviviality,  or  of  ingratiating  himself  with 
mixed  society  by  the  display  of  superficial  accom- 
plishments.   It  IS  difficult  to  refrain  from  imagining 
that  his  mind  had  received  some  slight  impression 
firom  the  habitual  recurrence  to  the  motto  of  his  ft^ 
mily :  the  words  cavendo  tutus  must  have  occurred 
perpetually  to  his  eye ;  and  all  the  operations  of  his 
intellectual  powers  exhibit  a  degree  oicauHon  almost 
unparalleled  in  the  annals  of  science ;  for  there  is 
scarcely  a  single  instance,  in  which  he  had  occasion 
to  retrace  his  steps,  or  to  recal  his  opinions.    In 
1760,  he  became  a  Fellow  of  the  Royal  Society,  and 
continued  for  almost  fifty  years  to  contribute  to  the 
Philosophical  Transactions  some  of  the  most  inte- 
resting and  important  papers,  that  have  ever  appear- 
ed in  that  Collection ;  expressed  in  language  which 
affords  a  model  of  concise  simplicity  and  unaffected 
modesty ;  and  exhibiting  a  precision  of  experimen- 
tal demonstration,  commensurate  to  the  judicious  se- 
lection of  the.  methods  of  research,  and  to  the  accu- 
racy of  the  argumentative  induction ;  and  which  have 
been  considered,  by  some  of  the  most  enlightened 
historians,  as  baring  been  no  less  instrumental  in  pro- 
moting the  further  progress  of  chemical  discovery, 
by  banishing  the  vague  manner  of  observing  and  rea- 
soning, that  had  too  long  prevailed,  than  by  immedi- 
ately extending  the  bounds  of  human  knowledge 
with  respect  to  the  very  important  facu,  which  are 
first  made  public  in  these  communications. 

1.  Three  Papers^  containing  Experiments  on  Foe* 
iitious  Air.  (Phil.  Trans.  I766,  p.  141.)  It  had  been 
observed  by  Boyle,  that  some  kinds  of  air  were  un- 
fit for  respiration ;  and  Hook  and  Mayow  had  look- 
ed stiJl  further  forwards  into  futurity  with  projdietic 


C    A    V 


069 


glances,  which  seem  to  have  been  soon  lost  and  for*  Cavendisli. 
g'otten  by  the  inattention  or  ^vant  of  candour  of  their  ^ 
successors.  -  Hales  had  made  many  experiments  on 
gases,  but  without  sufficiently  distinguishing  their, 
different  kinds,  or  even  being  fully  aware  that  fixed 
air  was  essentially  different  from  the  common  atmo- 
sphere.    Sir  James  Lowther,  in  17dS,  had  sent  to 
the  Royal  ^Society  some  bladders  filled  with  coal 
damp,  which  remained  inflammable  for  tnany  wteeks ; 
little  imagining  the  extent  of  the  advantages  whicK 
were  one  day  to  result  to  his  posterity  from  the  la- 
bours of  that  society,  by  the  prevention  of  the  fh- 
tal  mischiefs  which  this  substance  so  frequently  oc- 
casioned. '  Dr  Seip  had  soon  after  suggested,  that 
the  gas  which  stagnated  in  some  caverns  near  Pyr- 
mont  was  the  cause  of  the  briskness  pf  the  water ; 
Dr  Brownrigg  of  Whitehaven  bad  confirmed  this 
opinion  by  experiments  in  1741 ;  and  Dr  Black,  in 
1755,  had  explained  the  operation  of  this  fluid  in 
rendering  the  earths  and  alkalis  mild.     Such  was 
the  state  of  pneumatic  chemistry  when  Mr  Caven- 
dish began  these  experimental  researches :  He  first 
describes  the  apparatus  now  commonly  used  in  pro* 
cesses  of  this  kind,  a  part  of  which  had  been  before 
employed  by  Hales  and  others,  but  which  he  had 
rendered .  far  more  perfect,  by  the  occasional  em- 
plojrment  of  mercury.    He  next  relates  the  experi- 
ments, by  which  he  found  the  specific  gravity  of  in- 
flammable air  to  be  about  -A-  of  that  of  common 
air,  whether  it  was  produced  from  zinc  or  otherwise : 
first  weighing  a  bladder  filled  with  a  known  bulk  of 
the  gas,  and  then  in  a  state  of  collapse ;  and  also'ex* 
amining  the  loss  of  weight  during  the  solution  of  zinc 
in  an  acid,  having  taken  care  to  absorb  all  the  su« 
perfluous  moisture  of  the  gas  by  means  of  dry  potass. 
He  also  observed,  that  the  gos  obtained  during  the 
splution  of  copper  in  muriatic  acid  was  rapidly  ab- 
sorbed by  water,  but  he  did  not  inquire  further  into 
its  nature.    The  tecond  paper  relates  to  fixed  air^ 
which  was  found  to  undergo  no  alteration  in  ita 
elasticity  when  kept  a  year  over  mercury ;  to  be  ab« 
sorbed  by  an  equal  bulk  of  water  or  of  olive  oil,  and 
by  less  than  half  its  bulk  of  spirit  of  wine ;  to  exceed 
the  atmospheric'air  in  specific  mvity  by  more  than 
one  hdlf,  and  to  render  this  fluid  unfit  for  supporting 
combustion,  even  when  added  to  it  in  the  propor- 
tion of  1  to  9  only.    Mr  Cavendish  ascertained  the 
quantity  of  this  gas  contained  in  marble  and  in  the 
alkalies ;  but  his  numbers  fell  somewhat  short  of  those 
which  have  been  determined  by  later  experiments: 
he  also  observed  the  solubility  of  the  supercarbonate 
of  magnesia.    In  the  third  part,  the  air  produced  by 
fermentation  and  putrefaction  is  examined:  Mac- 
bride  had  shown  thatia  part  of  it  was  fixed  air ;  and 
.our  author  finds  that  sugar  and  water,  thrown  into 
fermentation  by  yeast,  emit  this  gas,  without  alter* 
ing  the  quantity  or  quality  of  the  common  air  pre- 
Tioudy  contained  in  the  vessel,  which  retains  its 
power  of  exploding  with  hydrogen,  exactly  like  com- 
mon air^  he  alao  shows  that  the  gas  thus  emitted  \b 
identical  with  the  fixed  air  obtained  from  marble ; 
and  that  the  inflammable  air,  extricated  during  pu- 
trefaction, resembles  that  which  is  procured  from 
zinc,  although  it  appeared  to  be  a  little  heavier. 
.   2.  Experiments  on  Rathbone  Place  Water.^    Phil. 
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Carannici*  any  respectful  attention,  the  a^ithor,  in  an  evil  hour, 
was  induced  to  complain,  in  the  Journal  de  PariSf 
of  neglect,  and  of  injustice.  L'Heritier  had  not  no* 
ticed  the  book  in  his  Stirpes  Noinej  had  published 
the  same  plants  by  different  names,  without  citing 
Cavanilles ;  and  had  even  antedated  some  of  his  own 
Fttseiadif  to  conceal,  as  it  appeared,  this  literary  in* 
correctness.  His  reply  could  not,  in  the  opinion  of 
tmprejudiced  witnesses,  clear  him  of  illiberal  con- 
duct ;  though,  it  is  very  certain,  he  neither  did  nor 
could  borrow  any  thing  from  Cavanilles.^  It  would 
have  been  better  to  have  declared  the  truth ;  that 
his  own  plates  were  already  engraved  with  different 
names,  or  that  he  had  at  least  chosen  such  as  seem- 
ed to  him  preferable.  The  authority  of  L'Herttier's 
works,  by  their  transcendent  merit,  has  prevailed, 
while  CavaniUes  has  retained  all  the  credit  due  to 
correctness  of  principle  and  intention.  The  9th  and 
lOih  Jascieuli  of  Cavanilles,  on  the  Monadelphous 
Plants,  were  indeed  published  at  Madrid,  to  which 
place  the  author  returned  in  1790.  The  number  of 
plates,  in  the  whole  work,  are  ^g6,  many  of  which^ 
especially  in  the  earlier  part,  contain  several  specier. 
It  cannot  be  denied  that  the  merit  of  this  work  kept 
increasing  as  it  advanced.  The  abilities  of  the 
writer  gained  strength  by  exercise,  and  his  know- 
ledge was  enriched  by  experience.  He  is  charged 
witn  admitting,  as  montuMpkous^  too  many  plants, 
the  union  of  whose  stamens  is  very  slight  or  uncer- 
tain ;  but  it  were  ungrateful  to  complain  of  any  book 
for  the  riches  of  its  materials,  A  more  real  fault  is» 
that  usual  one,  of  too  great,'  and  artificial,  a  subdivi- 
sion of  genera.  This  is  also  the  fault  <>f  the  sdiool 
in  which  he  studied,  though  the  great  man  at  its 
head  is  perhaps  as  free  from  it  as  any  leading  writ- 


er. 


Soon  afterwards  the  Abbe  Cavanilles  began  a 
'larger  and  more  comprehensive  publication,  in  folio, 
entitled,  Jcoties  ei  Descriptiones  Plantarum  qua  aui 
sponte  in  Hispania  crescuntj  out  in  Horiis  hospUan" 
fur.  The  first  volume  appeared  in  1791^  containing 
100  pktes,  with  ample  descriptions.  It  was  fisUow- 
ed  by  five  more,  of  equal  si2e  and  merit,  the  last  of 
which  came  out  in  1^01.  T4ie  whole  work  is  en- 
riched with  critical  remarks,  and  with  much  econo- 
mical, as  well  as  what  may  be  called  picturesque  and 
sentimental,  matter,  respecting  many  native  Spanish 
plants.  The  exotic  part  of  these  volumes  is  derived 
from  die  highly  valuable  and  novel  discoveries  of 
the  Spaniards  m  Mexico,  Peru,  and  Chili,  and  the 
acquisitions  of  some  voyagers  to  New  Holland  and 
the  Philippine  Islands.  Hence  numerous  very  fine 
plants,  originally  discovered  by  our  own  celebrated 
circumnavigators,  but  unfortunately  not  yet  publish- 
ed by  them,  have  first  been  made  known  m  the  pages 
of  Cavanilles. 

In  the  course  of  the  botanical  tours  of  our  author, 
he  collected  materials  for  a  general  History  of  the 
Kingdom  of  Valencia^  which  appeared  in  1795,  in 
Spanish,  making  two  volumes.  This  work,  which 
we  have  i^ever  seen,  is  said  to  be  rich,  not  only  .in 
what  relates  to  the  three  kingdoms  of  nature,  but 
likewise  in  statistic  and  antiquarian  information. 

Having,  in  June  1801,  been  entrusted  with  the 
Directorship  of  the  JRoyal  Garden  at  Madrid,  be 
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published  in  1802,  another  wopk4n  his  native  tongue,  C^variHd 
containipg  the  characters  and  descripkionB  of  the  t 
plants  demonstrated  in  his  public  botanical  lectures.  ^^^ 
To  these  are  prefixed  an  exposition  of  theelement'-^'^ 
ary  principles  of  the  science,  with  explaoationg  of 
botanic  terms.  Cavanill^  was  also  a  frequent  aod- 
important  contributor  to  the  periodical  work,  en- 
titled Antdes  de  dencias  N^urales,  published  at 
Madrid.  Some  observations,  of  his,  translated  fVom 
thence,  may  be  found  in  Dr  Sim's  and  Mr  Koaigs 
Annals  of  Botany,  Vol  f.  409*  The  first  of  these 
indeed,  relative  to  certain  seemingly  lenticular  bo- 
dies,  supposed  to  have  an  important  share  in  the  im- 
pregnation of  ferns  a|id  mosses,  he  has  himself  con. 
tradicted,  as  arising  from  an  optical  deception.  His 
candid  avowal  of  this,  in  a  letter  to  Dr  Swartz,  is 
published  in  volume  second  of  ^e  said  Annakf 
p.  587*  We  think  him  also  mistaken  in  the  true 
stigma  of  the  /m,  his  opinion  being  sufficiently  re- 
futed by  those  of  Kolreuter  and  Sprengel,  given  in 
a  note,  in  the  very  place  just  quoted ;  nor  is  his  idea 
of  the  stamens  of  certadn  AedepiadeiB  correct  If 
he  errs  however,  he  errs  with  great  authorities. 

The  subject  of  our  present  memoir  undoubtedly 
excelled  more  in  practical  observsition,  than  in  pby* 
siological  speculation.  -  He  is  said  to  have  prepared, 
and  partly  printed,  the  first  volume  of  a  HoHusMa' 
fritensiSi  being  a  sort- of  sequel  to  his  leones ;  for  it 
was  intended  to  contain,  not  merely  the  figures  and 
descriptions  of  curious  or  new  plants  from  the  gar- 
den, but  also  of  rare  dried  specimens  from  the  mu- 
seum at  Madrid.  This  work,  with  any  other  pro* 
ject  in  favour  of  science  which  he  might  have  fonn- 
ed,  was  cut  short  by  his  death,  in  May  1804,  in  the 
fifty-ninth  year  of  his  age.  An  engraved  [Mrtisit  of 
the  Abbe  Cavanilles,  at  the  age  of  fbrtyfour,  ii 
given  in  Schrader'a  Neues  Journal,  puUished  at  £r« 
furt,  in  1805.  Dr  Swartz  in  the  Annals  ofBoian^ 
above  quoted,  gives  this  testimony  to  his  worth. 
**  Cavanilles  was,  like  many  others,  often  rather 
hasty  in  his  conclusions ;  but  always  eager  to  pro- 
mote science.  He  was,  indeed,  a  man  of  a  very 
noble  mind,  and  of  the  most  generous  communica- 
tive turn ;  so  that  I  feel  I  have  lost  much  by  bis  on- 
timely  decease,  which  I  shall  ever  regret."  In  these 
sentiments  the  writer  of  this  article  most  sincerely 
concurs.  (j.j.) 

CAVENDISH  (H&nry),  a  great  and  justly  ce- 
lebrated Chemist,  Natural  I%ilos<^pher,  and  Astro- 
nomer;  son  of  Lord  Charles  Cavendish,  and  grand- 
son of  William,  aecond  Duke  of  Devonshire ;  born 
the  10th  of  October  1731,  at  Nice,  where  his  mother, 
Lady  Anne  Grey,  daughter  of  Henry,  Duke  of  Kent, 
had  gone,  though  inefiectually,  for  the  recover  of 
her  health. 

Of  a  man,'whose  rank,  among  the  benefactors  of 
science  and  of  mankind,  is  so  elevated  as  that  of  Mr 
Cavendish,  we  are  anxious  to  learn  all  the  details 
both  of  intellectual  cultivation  and  of  moral  charac- 
ter, that  the  labours  of  a  biographer  can  discover 
and  record.  Little,  however,  is  known  respecting 
his  earliest  education :  he  was  for  some  time  at  New- 
combe's  school,  an  establishment  of  consklerable  re- 
putation at  Hackney ;  and  he  afterwards  went  to 
Cambridge :  but  it  is  probable  that  he  acquired  bis 
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Cavmdnli.  taste  for  experimental  iayestigatton  in  grsat  mea- 
'  snre  fVom  his  father,  who  was  in  the  habit  of  amns- 
ing  himself  with  meteorological  observations  and  ap« 
paraius^  and  to  whom  we  are  indebted  for  a  vfery  ac- 
tttrate  determination  of  the  depression  of  mercury  in 
barometrical  tubes,  which  has  been  made  the  basis 
of  some  of  the  most  refined  investigations  of  modem 
times.    "  It  has  been  observed,"  says  M.  Cuvier, 
**  that  more  persons  of  rank  enter  seriously  into 
science  and  literature  in  Great  Britain  than  in  other 
countries :  and  tliis  circumstance  may  naturally  be  ex« 
plained  from  the  constitution  of  the  British  Govern* 
ment,  which  renders  it  impossible  for  birth  and  for- 
tune  alone  to  attain  to  distinction  in  the  state,  without 
high  cultivation  of  the  mind ;  so  that  amidst  the  univer« 
sal  diffusion  of  solid  learning,  which  is  thus  rendered 
indispensable,  some  individtus  are  always  found,  who 
are  more  disposed  to  occupy  themselves  in  the  pur^ 
suit  of  the  eternal  truths  of  nature,  and  in  the  con* 
templation  of  the  finished  productions  of  talent  and 
genius,  than  in  the  transitory  interests  of  the  politics 
of  the  day."    Mr  Cavendish  was  neither  influenced 
by  the  ordinary  ambition  of  becoming  a  distinguish* 
ed  statesman,  nor  by  a  taste  for  expensive  luxuries 
or  sensual  gratifications ;  so  that,  enjoying  a  mode- 
rate competence  during  his  father's  life,  and  being 
elevated  l>y  his  birth  al^ve  all  danger  of  being  de« 
apised  for  want  of  greater  affluence,  he  felt  himself 
exempted  from  the  necessity  of  applying  to  any  pro- 
fessional studies,  of  courting  the  approbation  of  the 
public  either  by  the  parade  of  literature  or  by  the 
habits  of  conviviality,  or  of  ingratiating  himself  with 
mixed  society  bjr  the  display  of  superficial  accom- 
plishments.   It  IS  difficult  to  refrain  from  imagining 
that*  bis  mind  had  received  some  slight  impression 
from  the  habitual  recurrence  to  the  motto  of  his  ft- 
mily :  the  words  cavendo  tutus  must  have  occurred 
perpetually  to  his  eye ;  and  all  the  operations  of  his 
intellectual  powers  exhibit  a  degree  of  caution  almost 
unparalleled  in  the  annals  of  science ;  for  there  is 
scarcely  a  single  instance,  in  which  he  had  occasion 
to  retrace  his  steps,  or  to  recal  bis  opinions.     In 
1760,  he  became  a  Fdlow  of  the  Royal  Society,  and 
continued  for  almost  fifty  years  to  contribute  to  the 
Phiiosophical  Transactions  some  of  the  most  inte- 
resting and  important  papers,  that  have  ever  appear- 
ed in  that  Collection ;  expressed  in  language  which 
affords  a  model  of  concise  simplicity  and  unaffected 
modesty;  and  exhibiting  a  precision  of  experimen- 
tal demonstration,  commensurate  to  the  judicious  se- 
lection of  the  methods  of  research,  and  to  the  accu- 
racy of  the  argumentative  induction  ;  and  which  have 
been  considered,  by  some  of  the  most  enliti^htened 
historians,  as  having  been  no  less  instrumental  in  pro- 
moting the  further  progress  of  chemical  discovery, 
bj  banishing  the  vague  manner  of  observing  and  rea- 
soning, that  had  too  long  prevailed,  than  by  immedi- 
ately extending  the  bounds  of  human  knowledge 
with  respect  to  the  very  important  facu,  which  are 
first  made  public  in  these  communications. 

1.  Three  Papers^  containing  Experiments  on  FaC" 
iitious  Air,  (Phil.  Trans.  I766,  p.  141.)  It  had  been 
observed  by  Boyle,  that  some  kinds  of  air  were  un- 
fit for  respiration ;  and  Hook  and  Mayow  had  look- 
ed stiJl  further  forwards  into  futurity  with  profdietic 
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glances,  which  seem  to  have  been  soon  lost  and  for-  Cavendjeli. 
gotten  by  the  inattention  or  ^vant  of  candour  of  their '         ~ 
successors.  .  Hales  had  made  many  experiments  on 
gases,  but  without  sufficiently  distinguishing  their, 
different  kinds,  or  even  being  fully  aware  that  fixed 
air  was  essentially  different  from  the  common  atmo- 
sphere.    Sir  James  Lowther,  in  1733,  had  sent  to 
the  Royal  ^Society  some  bladders  filled  with  coal 
damp,  which  remained  inflammable  for  inany  wteeks ; 
little  imagining  the  extent  of  the  advantages  which 
were  one  day  to  result  to  his  posterity  from  the  la- 
bours of  that  society,  by  the  prevention  of  the  Al- 
tai mischiefs  which  this  substance  so  frequently  oc« 
casioned.  -  Dr  Seip  had  soon  after  suggested,  that 
the  gas  which  stagnated  in  some  caverns  near  Pyr- 
mont  was  the  cause  of  the  briskness  pf  the  water ; 
Dr  Brownrigg  of  Whitehaven  bad  confirmed  this 
opinion  bv  experiments  in  1741 ;  and  Dr  Black,  in 
1755,  haa  explained  the  operation  of  this  fluid  in 
rendering  the  earths  and  alkalis  mild.     Such  was 
the  state  of  pneumatic  chemistry  when  Mr  Caven- 
dish began  these  experimental  researches :  He  first 
describe  the  apparatus-  now  commonly  used  in  pro- 
cesses of  this  kind,  a  part  of  which  had  been  before 
employed  by  Hales  and  others,  but  which  he  had 
rendered  far  more  perfect,  by  the  occasional  em- 
ployment of  mercury.    He  next  relates  the  experi- 
ments, by  which  he  found  the  specific  gravity  of  in- 
flammable air  to  be  about  ^  of  that  of  common 
air,  whether  it  was  produced  from  zinc  or  otherwise : 
first  weighing  a  bladder  filled  with  a  known  bulk  of 
the  gas,  and  then  in  a  state  of  collapse ;  and  also'ex« 
amining  the  loss  of  weight  during  the  solution  of  zinc 
in  an  acid,  having  taken  care  to  absorb  ah  the  su- 
perfluous moisture  of  the  gas  by  means  of  dry  potass. 
He  also  observed,  that  the  gas  obtained  during  the 
solution  of  copper  in  muriatic  acid  was  rapidly  ab- 
sorbed by  water,  but  he  did  not  inquire  further  into 
its  nature.    The  tecond  paper  relates  to  fixed  air, 
which  was  found  to  undergo  no  alteration  in  ita 
elasticity  when  kept  a  year  over  mercury;  to  be  ab- 
sorbed by  an  equal  bulk  of  water  or  of  olive  oil,  and 
by  less  than  half  its  bulk  of  sphit  of  wine ;  to  exceed 
the  atmospheric'air  in  specific  mvity  by  more  than 
one  half,  and  to  render  this  fluid  unfit  for  supporting 
combustion,  even  when  added  to  it  in  the  propor- 
tion of  1  to  9  only.    Mr  Cavendish  ascertained  the 
quantity  of  this  gas  contained  in  marble  and  in  the 
alkalies ;  but  his  numbers  fell  somewhat  short  of  those 
which  have  been  determined  by  later  experiments : 
he  also  observed  the  solubiliQr  of  the  supercarbonate 
of  magnesia.    In  the  third  part,  the  air  produced  by 
fermentation  and  putrefaction  is  examined:  Mac- 
bride  had  shown  thatia  part  of  it  was  fixed  air ;  and 
.our  author  finds  that  sugar  and  water,  thrown  into 
fermentation  by  yeast,  emit  this  gas,  without  alter- 
ing the  quantity  or  quality  of  the  common  air  pre- 
viously contained  in  the  vessel,  which  retains  its 
power  of  exploding  with  hydrogen,  exactly  like  com- 
mon airi  he  also  shows  that  the  gas  thus  emitted  is 
identical  with  the  fixed  air  obtained  from  marble ; 
and  that  the  inflammable  air,  extricated  during  pu- 
trefaction, resembles  that  which  is  procured  from 
zinc,  although  it  appeared  to  be  a  little  heavier. 
2.  Experiments  on  Rathbone  Place  Water.,    Phil. 
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AMte  the  Mhibiltty  of  ihe  MpenMrboiMtle  df  Ume^ 
irhich  w  fauiil  «o  flereral  waien  abanl  LoodoD»  mid 
ii  dccompdMd  hf  the  praocBt  tif  bounigy  tiw  iumpio 
twtenate  befaig  dopiosiiod  in  tlie  'frnn  of  a  •oruBt  j 
iJte  addJlioB  t>f  piive  lime  fmliar  Ao  emmm  Af>ne- 
cttriUitaDn  of  a  ^rmier  qtumlity  of  line  littin  il  coii» 
iMBi.  Theie  condufiiflnt  aw  eonitaied  by  jgmChett* 
eal  esperiBwntt*  in  wUch  dkoisopercaclKHiateis  fbna« 

9.  jAn  jAfennt  te  dyUR  aone  a/*^i^  |vmc^pal 
Meaomoia  ^Eiec^rieityhy  mkam  mfan  Eimtic  Fluid* 
Fkil.  Tram.  1771-  P*  M4.  Oar  antlioirj  thaary  of 
oledtriGat|r  ^rees  with  iJtmt  ifhkk  had  been  ptiMnh* 
ad  a  fear  yottv  before  hjr  ^EpioMt  but  Jk  Jias  eater«  . 
fd  more  mhmhofy  iaio  the  deln^  of  isaleniaeicniy 
9k6wmg  the  mataaer  ir  aMdi  the  sappoeed  ^flaid 
akut'^  idkaribiiled  'in  a  -ninety  of  cases,  and  ex* 
fkisSog  the  |3heM#iKie&a  of  oleetiified  and  diarged 
ai^taaoot,  itf  they  are  actuaMydbiorved.  There  it 
sane  iegc^  of  uanecieissry  complkattoa  fiian  the 
gfeatjg^neraUty  of  the  detcamiBatiaiis :  the  hiw  of 
alecCnc  atttaetiaa  and  irepulsloB  -not  hairiiig  been 
UibaA  time  CaUy  ascertained,  tfthoiq^  Mr  ^aven* 
dish  iBcliDes  to  the  tme  aap^MoaitiaM,  of  iaicm  i«ry» 
iny  towMsely  as  the  HfOnfe  rfihe  idiieanoo ;  ihjsde* 
fioitei^  te  proposes  ao  supply  hw  Aiture  maptn* 
BMnli,  ami  leaves  k  io  sone  snlAu  wsslhewHticMao 
a^nrnderiome  other  paris  of  the  theory  alii  laora 
OMipIets.  Hep0obaUylbttild,l)hat«he«coeBBity«f 
tm  ^Kperiaseela,  vkich  he  in^endM  to  psaatta,  snii 
aSevarards  supeiaeded  kf  abaae  of  Liaid  Sfianhape 
and  ML  Conkmb;  but  Jie  kad  oariani  *lhe  aMrtiiei 
■Mtktf  teTOifti^ltion  saoKwihift  fartfasr  ai «  latter 
psaiod  of  iili  liie,  Aough  he  MA  not  pahlish  Us  jm* 
pciai  aa<oasiask»,  ho^iner,  which  is  tha^eas  to  ha 
B«grattod»  as  M*  Poissao,  aiaistcd  ^  all  the  iBspeae^ 
aserfts  of  fnederiHHia^fMSi  has  lately  trailed  the  aaaae 
SMfafCfot  in  a  very  aoaster^  roaaoen  The  aofanoarw 
ladged  iaRperfeotians,  ia  aonse  parts  «f  Mr  Gayaii^k 
dUb's  demoBstraliae  asaseiiMig,  have  served  to  die* 
pby  the  attength  of  a  judyaasnf  aad  sagacity,  atitt 
asare  admirable  fhaa  ifte  plodding  Sahoun  of  an  an* 
taaoatieal  calculatav.  Otoe  of  ^e  coroUacies  aeons 
atirst  eight  torleadto^nade'df  distiagiiishiagpoai« 
tiae  from  negative  leleoteioity,  aOiioh  ia  aaa^yaatified 
byieaperimeflt;;  bitt  the  fldhiGy  appears  to  be  jrefer* 
aMe  to  the  very  oomiarefaemiae  oharaobsr  ^  the  au« 
thoi's  hjrpotheais,  wMoh  reqmaas  isame  litde  taodift* 
eatioD  ao  aoeommodate  at  to  iha  anfalrirnaBOHiimiai 
of  the^eleetnc  Bmt,  as -it  nduat  ha  anyimMfl  as  iSKkt 
hmaliiae. 

4k  A  iUpmi  iof  tie  Cmmmttm  dmpamtwd  iylte 
Bo^al  JSticieij^  4o  €0nskler  jqf  o  MemmdJ/9r  mamftg 
ikePmierMag&Kimidih^^k^  ira0.ff>mu.l77J» 
p.  M.  Mdi&wd  ijeHer.  F.  £&  Mr  Catendish, 
aad  laast  of  his  coUeagises  on  thevoaaoittee^  Toeen* 
aiended  ahe  adaptian  of  pointed  condootors^:  Mr 
WsiaoB  pniteated,  .and  prarfmad  Uant  oonductars^ 
hut  the  «0BinUtaae  persisted  ai  aheir  apiaiaD*  Later 
eapmaienta,  famreaea,  haaeahEaam,  that  the  potat  hi 
dMpaie  hetwean  them  was  of  HitiaimanKat. 

&  An  Ammntio/Mmm  AMinm^itommU^tkeEfl 

^s-^^ie  Tm^  hf  ElmimmUi.    FUL  Tmm, 

ins.  P.JM.  .  Xha  faodaaaty  of  Aaaa  cftcta  ia 
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ahown  10  dqpendia  aaaie  waasuffe  oa  the  pwf» cami 
tiooal  coodiiotiDg  poarers  #f  ihe  sahttaaees  aaooo^  V#v% 
ed,  and  an  Ae  ^lanriry  of  electnoitT,ai  tiitii^aiak. 
ad  from  its  iatensi^*  boa  ia  found  te  caadsot  409 
atiWon  limes  as  woU  as  pure  water,  and  am  aatet 
7M  tiaaas  as  welU  and  the  path,  ohasenbytfaedeo* 
trie  iuid,  dtyendiwf  on  the  natmo  of  ait  die  aib- 
otaftoca  wMiia  its  rcaeh»  an  animal,  not  anmediafedy 
sitaated in  the  omuil,  will  oH&k  he  aieated,  mic« 
caottt  ef  Ahedboility  with  whioh  aimaal  sArtanoci  in 
gaaaial  candaet  the  Add.  The  shoelc  af  a  toiped<v 
prediiriwg  a  stroag  aensalaan.  bat  incapable  df  bdiy 
ooiiM^ed  hy  B  chaio,  waa  aaaitated  by  the  eiEsct  of  • 
weak  diMige  of  a  very  large  hatteiy  t  aa4  m  artifi* 
oial  aorpedo  of  wood  being  made  a  part  of  dia  drciit, 
Ihedbook  difiised  itself  very  pero^tiiAy  through  tbe 
attter  in  lahftoh  it  was  pladed;  bvk  the  eipenaaBt 
siweeaded '  better,  vpfaen  the  iostnimaataasBNdeof 
wet  JeathoTi'which  ooDdoots  rather  better  dnniroodi 
the  battery  being  aaoaehi^ghlychargeiyiapsaportias 
to  the  <a0i«aae  m  oe^aetifii^  poa«r« 

^6m  Am  AceamU  qf4ht  Metmtohgktd  tmlnmenk 
med  at  ikf  Jkiffai  Smiet^'^  Mome.  fUL  ZVbm. 
1776.F.87S.  Of  the  themoaaeten  it  is  <teemi 
that  tbay  aae  ad^wt  ted  by  juraaaadiflg  die  tabes  aid 
wwt4da&a  or  wtfh  aieam,  and  haaely  SBaaening  dt 
bulbs  aa  the  water;  since  ji  aarisaioa  sf  twa  or  thm 
drgawa  «iU  aften  #eoar,  if  thaae  preoautiou  atts^ 
gifted,  Foriheoorffeotieiiof  thehaii^sfksRK 
mMWymB  have  Lord  Chawka  OnrendUi's  tsUs  d 
the  tflepaessioa  mrising  ihapa  oapiflary  aedoa.  Hi 
aariatiea  <comptaa  naM  foand  ta  edubit  a  daaMm 
ffom  the  UMndiaa  td'  gnaater  in  the  hoam  of  da 
iUg^  Secialy  thittm  aaepen^aidea  ia  Maribtfoiigk 
Street:  there arasadso  a  nmam error  dTshootfit 
the  jddkwtiMia  of  Ae  dippmg  Modie ;  hot  it  wu  di^ 
dealt  to  aafiprtaia  the  dip»  wttlfaaat  beiag  Sable  t« 
an  inr^gahuaty,  wMch  oftea  lamounted  to  laaoe  m 


7»  JUptrt  ^  tiAe  CommiUae  ammwted  i9  wmh 

J^iUte  tea  MeiAod  qfa^asiing  Ihtrmmadm.  M 
V-oas.  1777*  P-  81&  This  paper  k  signed  by  Jtfr 
Cairendiah  and  aix  4ifhar  aMmhecs,  hotithpnoci- 
pally  a  oentinttatten  of  the  pneoedmg.  It  comdn 
very  aoearaae  rides  for  the  detesmiBaticBi  af  diebo^ 
iag  point,  and  titles  for  the-caraaetiaa  of  aoa^ii* 
able  devialioaa  from  them :  estddiiinng  t9.«  ineba 
as  the  proper  height  of  the  haromeler  kt  naldBg 
the  eaperinient,  n  only  ateam  ho  enployedi  ad 
i^S  if  the  hall  be  dipped  an  the 'water  8  hot  ai*  dl 

preoauiiona,  oocaiieiial  vanationa  of  half  a  dsgiet 
mereioimd  in  thereaalta. 

%.  AnMcmmdofa  NmEutSomOtr*  Fka.Tfm 
176^  P.  106.  Mr€a9endi^wnaaareofdiefreit 
difeaence  inthofesulla  of  oadianaetiaml'eapeapffti 
adth  aitroos  gas,  or  nitsic  oayd,  ooeoidiDg  lo  tbe 
dUbrealinodeit  of  miadag  the  efaMtieauidf ;  aidht 

JMMtl^  attribates  them  to  lh«  dttK^ent  :dqgresB  d 
oiygelnaBlum  of  the  ashi  that  ia  ifoMnai.  Bttfae 
found  that  arhea  Ae  snetfiod  onptoyed was  thesaM» 
the  raauka  w^ae  peria^ctly  nnsibrm<  aad  ht  oae^ 
tamed  an  this  meaner  that  theae  wm  so  sendbhis- 
ftaeaoa.in  the  oosMttaeaftpartt  of  the otmo^^ 
imdtt'^piilcamUnncea  thd  anoatdasimifag:  tbedfd 
liandaai  mMitJi.itafiiPiiwmhtg  iatha  Mdar,  Mf' 
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fMKing  equally  F^**  ^^  ^  teibitt  lyc^eatei  of  Ae 
c9uoUy<  He. me  ^/k^ertei *the  utiUty  of  the  sul^ 
fureU  of  pqUiM  aad  of  voa  fo»  procuritg  phlogklif 
pated  air;  but  he  does  aot  sceia  W  b«vQ  eniidojteU 
Ihem  as  tesu  of  Ae  ({uaAti^jr  af  this  g^  cooitaiiied  in 

gu  Observaiiom  on  Afr  UuUhin$*s  ExperimmUjb^: 
dUermning  ih0  degve§  ff  CM  a*  ^ich  QnMiuveit 
fruM$.  PhiL  ZViNNk  17aa.  f^$0».  In  experif 
inanU  of  thi»  kind,  manj  precMWtiftPft  are  niscewaiyt 
priadpaliy  #a  accouAt  of  Iht  cootfactioa  of  U|f 
■M^al  at  the  time  of  its  €OQ§iiatioii»  which  was  fo^a4 
to  amount  to  about  ^  of  it^biiUi  s  and  the  result 
which  had  bean  obtaipedy  vere  alao  found  to  require 
'some  conrections  fov  the  enron  of  the  soalea.  which 
■educed  the  degree  of  cold  observed  to  sgP  b^loiv 
the  %no  of  Fahrenheit  or  71^  below  tbe'fveejHJig 
point,  answering  to  '^S9n4P  of  the  ceotesioNd  scaler 
In  speaking  of  the  evoiotio*  of  heal  during  ooogOr 
latioUf  be  calls  it  <<  generated'*  by  the  »ubstaeces» 
end  observes  in  a  note*  that  Dr  Black's  hyiiotbesis 
of  mparitieH  depeeda  <<  on  the  sufipositioii  that  the 
beat  ^  bodies  is  owing  to  their  coniainii^  more  er 
lose  ef  %  substance  odled  Ihe  matter  of  beet ;  and 
«s"  he  thinks  "  Sir  Isaao  Newton'a  epiwm»  that  heal 
consists  in  the  internal  motion  of  the  particles  of 
bodies,  much  the  mpst  jprobeble*"  he  chooses  *'  le 
use  the  enpression  heat  is  genesated,"  ie  order  to 
avoid  the  ag^earance  of  adopting  th^  more  modem 
hypothesis ;  and  this  peisuaaioo,  of  the  Qoeexisteece 
of  elementaqr  beat»  be  rejpeats  io  his  eepct  paper*  It 
is  remarkable  thai  owe  of  the  fivst  of  Sir  .Hmnpfa^ 
iPavys  ol^eel%  t^t  the  very  begtoaieg. of  hie  siopilarr 
Ij  bnUiant  career  eC  re&ied  iniwst%alioe  anH  fortut- 
nate  discovery,  was  the  confinmtinp  of  thJA  elmoi^ 
fiir^ten  opieioo  pf  Mr  Gevendish;  aad  fo  Ibia  pur- 
pose he  defined  the  very  ingeeious  experiment  ^ 
melting  two  pieces  of  ice  by  their  mutmd  jBricAiou  ia 
a  room  below  the  freezing  teeaperature,  which  is 
certainly  incompatible  with  the  cemmoa  doctrine  of 
calprjc,  ualess  we  admit  that  caloric  oeuld  Imve  exr 
isted.in  the  neighbouring  bodies  ie  the  foimi  of  0(44 
or  of  fomething  eke  that  coyld  be  ooaveeted  MM(e 
caloric  by  the  operation;  and  this  tsanemutatioo 
amuAd  still  be.  nearVf  synonymous  .widi  ^noiraliosb 
ia  the^senae  here  intended.  However  the  .mfgi  be^ 
1%  ia  certain  that,  ootwithstaoding  aU  the  ei^perir 
ments  of  Coupt  Rumford»  Dr  HsTdalt,  and  otiker% 
Sir  Humphry  has  been  less  succeesful  in  persuading 
hie  coniemponnrieB  of  the  tru/th  of  Mr  Cavendish's 
doctriee  of  heat,  than  in  establishing  the  probability 
of  his  opinions  respeeting  the  muriatic  aoJd^ 

.  )0^  ExferimefUi  on.  Air.  PhU.  Tr^mf  1784.  P. 
a  19.  Tbia^  paper  coalains  an  account  of  two  of  the 
gFeetfiist  discoyeriea  in  chemistry  that  have  jever  jiet 
beon  made  pjuihlic:  the  oompesition  of  welerft  and 
that  of  the  nkrk  %xM.  The  author  fail  estabUahcB 
the  radical  di&reace  of  hydrogmi:  from  mtropen  or 
eaote ;  he  then  pipoeeds  lo.  raate  his  expeffuaenta 
on  the  combustion  of  li^drogen  with  osLygea^  which 
bad  pertly  been  suggested  by  a  ouraery  observetion 
of  Mr.WarltiBe>VXeetucef  on  Natiml  KUloaopt^ 
^  which  prove  that  pure  water  js  th«  neaidt  of;  the 
pKoeaM^  l^Wded  that  ao  mtrogeahe.  preaeat. .  These 
eKp^rim^nts  9ve«0  first,  made  in  1781,  aid  Mreitben 
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to  Xk  Priestli^;  f^idiprhee  they  iiero  flf»  9>y 'jlf' 
Oommunicated  to  L^voiflevt  he  ib^ad  aome  difW 
cutty  in  believing  them  to  be  accurate*  The  second 
seriea  of  experiments  demonstrates,  th^  when  f  hlo* 
giaticated  air,  .or  nit^ogen,^  ia  present,  in.  the  pro4M(«i^ 
some  nitric  add  i«  produced;  and  that  this,  acid  m^ 
be  obtained  from  atmofphevic  airi  by  th^  ifepeat^ 
operation  of  the  electridll  spi^k* 

It  hoa  b^^ea  si^peaod  by  ope  of  Mr  Ca^w^li^h's 
biographers^  that  if  Mr  Kirwan,  instead  of  opppsing^ 
had  adopted  his  chemical  opinions,  **  he  ffould  never 
bavjB  been  obliged  to  yield  to  hia  French  ontegPniiM 
end  the  antiphlogistic  thfory  would  never  hffee 
gained  gf  oni^d."  But  ia  thiseimposilion  tbew  soem 
to  be  a  little  of  national  prejua£ce»  <  Mr  Cnvendidl 
by  no  means  dissented.  &om  the  wholo  of  tho  an^ir 
phlogistic  theory :  and  iu  thi/s  peperi  he  has  <yiqted 
Lavoicjer  aii4  Sclieele  in  term/s  of  eSprobatioQ^  oa 
b^yiog  suggeatj^  the  opinio^  **  th<4^  dephlogistipoltd 
and  phlpgisticated  ejr  aire  ^ujte  distinf^  aiibilaOff<l% 
and  not  diffMfi^g  ouly  ia  ihew  d^;nee  of  phlogisljoar 
tiooy  and  that  cemaH>a  ^  w  o^  mii^ture  m  Ih^  tw^au'^ 
Ule.afiU^ward^  meatiops  several  ynefnoira  of  Lavoisiflr 
in^  which  phlogiston  ia  entirjely  <|tf^rded  a  and.  M|ia 

thai  '*  not  only  the  foregoing .oj^peiiment^  |wt  moit 

other  phenomena  of  nature,  seem  explicable,  o^  W^ 
or  nearly  aa  weU,  upon  thist  as  upon  the  ^mtmonly 
boHeved  principle  of  phlogi^itonT  aad.a^  atatinCtU 
alight  cqi^tursji  ofajeotioib  d^ived  fiEom  the  i^mi- 
pal  ek«»s|itntieii  of  vogiNbleir  he  p^oceeda  ftudlbr 
to  observe)  that  *^  lAvoisier  eei^eavoufa  ^  j^rovOt 
that  dephlogisticated  a^r  is  the  f|0idi%iM  prPP^ee^* 
thia  is  Oft  more  IhaA  wyk)g»  that  aicid%  loso  tlM^r 
acidity.by  uniting  to  phmgi^tOD,  whichi  with  vT^glMid 

to  the.  nitrouS)  vitriolict  phospboricK  and  afsenical 
ncidi»  is  peltahaly  ^ue;  and  probably  with  reg^ 

to  the  acid  of  sugar ;  "  but  as  to  tjic  marine  ncid^npA 
Ocid.  of  tartar,  it  does  not  anpear  that  thoy  ve  ^pa« 
ble  of  losing  tlieir. acidity  l^  may  unioiv  wilh  |dm- 
gistoa»"  imd  the  acids  ^i  #ugar  fnd  topttfT  h%9me 
CYenlofleacid  hy^  further  dephlogMfuUpOf  Itia 
obyioea -that  thia  ai^gwieo^  amonntf^  onbF  t<>  nn  ei(- 
ception.!  and  not  to  a  jtotal  depM  ^  thoi  truth  Qf 
the  theofy.:  M.  Cuvier  h«s  evfn  -onerfod  thnt 
the  antipMngjstic  theoiy  derived  il»  fim^  OPWP 
fropii  one  great  discovery  of  Mr  Ciav!^disb>  wit 
of  the  aatvire  ef  hydrogen  gpa>  aad  owed  its.  OOm- 
plete. establishment  to  an^er*  .^at  of,  it^qompf* 
sitioa  of  wat^x  M  it  wpidd  be  UiMVSli  U^^4mf 
tp  Lavoisior  the  merit  of  coasideFablo  or|gi|[|s|li^ 
j^  his  doctrine?  ;respecti9g  the  ^oapbinatienii  of:  enj- 
gen ;  and  however  he  may  have  been  partly  no^* 

C'  4  by  Hoo|(e  and  Mayow,.  it  waa  ce^tojnly  from 
that  the  modom  ^ng^  chemist  in>y<wf<>^e)|y 
deaii^ed  .the  true  knoi^Mge  pf  tfao  cionat^tjop;  ff 
the  nttnoipheffe»  which  the;  did  not  itdmit  withmt 
some  hesitation,  but  whicih.  wey  did  ultipiateljfi  adinity 
when  they  found  the  evidance  irvcifsifftih|ei  Opot  fib^ 
other  hand»  it  baa  been  snficientlj^  eiitohlUiod.  sinqe 
Mr  Cavendish's  death,  by  .the  eoiightaned  researches 
of  the  most  original  of  aU  phonnsta>  that  liavnia^ 
had  carried  hia  gjeneratiyatioQ  too  far ;  and  it  in4lt 
a^r  be  remeeshered*  to  Ate  honour  of  Mr  fiasran- 
djshi  and  to  the.onedit  of  thia  covuHyy^  that  e^e  A«4 
not  all  been  sedu«;ed,  by  the  daazliog  nwnhteiffO  of 
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Caven^b.  universal  lawS}  to  admit  facts  as  demonstrated,  which 
were  only  made  plausible  by  a  slight  and  imperfect 
analogy. 

1 1.  Answer  to  Mr  Kimoan^s  Remarks  upon  the  Ex" 
periments  on  Air*  Phil*  Trans.  1784.  P.  170.  Mr 
iUrwany  reiving  on  the  results  of  some  inaccurate  ex* 
periments,  oad  objected  to  those  conclusions,  which 
form  the  principal  basis  of  the  antiphlogistic  theory. ' 
Mr  Cavendish  repeated  sudi  of  these  experiments 
as  seemed  to  be  the  most  ambiguous,  and  repelled 
the  objections :  showing,  in  particular,  that  when 
fixed  air  was  derived  from  the  combustion  of  iron,  it 
was  only  to  be  referred  to  the  plumbago,  shown  by 
Bergmann  to  exi^t  in  it,  which  was  well  known  to 
be  capable,  in  common  with  other  carbonaceous  sub-^ 
stances,  of  affording  fixed  air. 

12.  Experiments  on  Air,  Phil.  Trans.  1785.  P. 
372.  The  discovery  of  the  composition  of  the  ni- 
tric acid  is  here  further  established;  and  it  is  shown 
that  the  whole,  or  very  nearly  the  whole  of  the  Irre- 
spirable  part  of  the  atmosphere  is  coiivertiMe  into 
this  acid,  when  mixed  with  oxygen,  and"  subjected 
to  the  operation  of  the  electric  spark :  the  fixed  air, 
sometimes  obtained  during  the  process,  being  wholly 
dependent  on  the  presence  of  some  organic  sub- 
stances. 

IS.  An  account  of  Experiments  made  hy  Mr  John 
Macnah,  at  Henley  HousCy  iludson's  Bay^  YeUuing 
to  Freezing  Mixtures.  Phil.  Trans.  1786.  P.  241. 
*From  these  experiments  Mr  Cavendish  infers  the 
existence  of  two  distinct  species  of  congelation  in 
mixed  liquids,  which  he  csiHs  the  Aqueous  and  Spf* 
rituous  Congelations,  and  of  several  alternations  of 
easy  ^itd  d&cult  congelation  when  the  strength  is 
varied,  both  in  the  case  of  the  mineral  acids  and 
of  spirit  of  wine.  The  greatest  degree  of  cold  ob- 
tained was  .—78^®. 

14.  An  account  of  Experiments  made  by  Mr  John 
Macnabj  at  Albany  Fhrt,  Hudson*s  Bay.  Phil. 
Trans.  1788.  P.  1^.  The  points  of  easy  congela- 
tion are  still  further  investigated,  and  illustrated  by 
comparisoh  with  Mr  Keir's  experiments  on  the  sul- 
furic acid.  It  was  found  that  the  nitric  acid  was 
only  liable  to  the  aqueous  congelation,  unless  it  was 
strong  enough  to  dissolve  ^th  of  its  weight  of  mar- 
ble ;  and  that  it  liad  a  point  of  easy  congelation, 
when  it  was  capable  of  dissolving  •f^'W,  the  frozen 
part  exhibiting,  in  oilier  cases,  a  tendency  to  ap- 
proach' to  this  standard.  Mr  Keir  had  found  that 
sulfuric  acid,  of  the  specific  gravity  1.78,  froze  at 
46^ ;  and  that  it  had  another  maximum  when  it  was 
very  highly  concentrated. 

^  15*  On  the.  Conversion  of  a  Mixture  ofDephlogis* 
ticated  and  PUogisticated  Air  into  NUrous  Acid, 
hy  the  Electric  Shock.  Phil.  Trans.  1788.  P.  26l. 
Some  difficulties  having  occurred  to  the  Continental 
chemists  in  the  repetition  of  this  experiment,  it  was 
exhibited  with  perfect  success,  by  Mr  Gilpin,  to  a 
tiumber  of  witnesses.  This  was  an  instance  of  con- 
descension, which  could  scarcely  have  been  expect- 
ed from  the  complete  conviction,  which  the  author 
of  die  discovery  must  have  felt,  of  his  own  accuracy, 
arid  of  the  necessity  of  the  establiahment  of  his  dis* 
cover^,  when  time  shoidd  have  been  afforded  forits 
examination. 
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16.  On  the  Height  qf  the  Luminous  Archtvehick^^vta^. 
was  seen  on  Feb.  28.  1784.  Phil.  Trans,  1790.  P.^^w 
101.  Mr  Cavendish  conjectures  that  the  appear^ 
ance  of  such  arches  depends  on  a  diffiised  Ugbt,  re- 
sembling the  aurora  borealis,  spread  into  a  flattened 
space,  contained  between  two  planes  nef^lj  vertica}, 
and  only  visible  in  the  direction  of  its  breadth :  so 
that  they  are  never  seen  at  places  far  remote  ftoiu 
the  direction  of  the  surface ;  and  hence  it  is  dHBcult 
to  procure  observations  sufficiently  accurate  for  de- 
termining their  height,  upon  so  short  a  base :  but  in 
the  present  instance  there  is  reason  to  bdiere  that 
the  height  must  have  been  between  58  and  71  miles. 

17*  On  the  Civil  Year  of  the  Hindoos^  and  its 
Divisions,  with  an  Account  of  three  Almanacs  hdon- 
ingto  Charles  WUkins,  Esq.  PhU.  Traw.  1792.  p. 
383.  11)e  subject  of  this  paper  is  more  mtricate 
than  generally  interesting ;  but  it  may  serve  as  a  spe* 
clmen  of  the  diligence  which  the  author  employed  in 
the  investigation  of  every  point  more  or  less  immedi* 
ately  connected  >  with  his  favourite  objects.  The 
month  of  the  Hindoos  is  lunar  in  its  duratioD,  but 
solar  in  its  commeneement ;  'and  its  periods  are  ex* 
tremely  complicated,  and  often  different  for  difier* 
ent  geographical  situations :  the  day  is  divided  and 
subdivided  sexagesimally.  The  date  of  the  jear,  k 
the  epoch  of  the  Kalee  Yug,  expresses  the  ordinal 
number  of  years  elapsed,-  as  it  is  usual  with  our 
astronomers  to  reckon  their  days :  so  that  the  year 
100  would  be  the  beginning  of  the  second  centa^, 
and  not  the  100th  year,  or  the^nd  of  the  first  cen- 
tury, as  in  the  European  calendar :  in  the  same  nun- 
ner  as,  in  astronomical  language,  1817  December 
31  d.  18h.  means  six  o'clock  in  the  morDiagoFthe 
1st  of  January  1818. 

*  18.  Experiments  to  detertMne  the  Density  0/ Ik 
Earth.  Phil.  Trans.  1798.  P.  469.  The  apparatus, 
with  which  this  highly  important  invesdgation  was 
conducted^  had  been  invented  and  constructed  manj 
years  before  by  the  Reverend  John  Michell,  who 
idid  not  live  to  perform  the  experiments  for  whidi  he 
intended  it.  Mr  Cavendish,  however,  by  the  accu- 
racy and  perseverance  with  which  h6  carried  on  a 
course  of  observations  of  so  delicate  a  nature,  as 
well  as  by  the  skill  and  judgment  with  which  he 
obviated  the  many  unforeseen  difficultieB  that  occur* 
ted  in  its  progress,  and  determined  the  correctioss  of 
i^arious  kinds  which  it  was  necessary  to  apply  to  the 
results,  has  deserved  no  less  gratitude  from  the  cul- 
tivators of  astronomy  and  geography,  than  if  the 
idea  had  originally  been  has  own.  The  method  em- 
ployed was  to  suspend,  by  a  vertical  wire,  a  horizon- 
tal bar,  having  a  leaden  ball  at  each  end ;  to  deter- 
mine the  magnitude  of  the  force  of  torsion  by  ^^ 
time  occupied  in  the  lateral  vibrations  of  the  bar; 
and  to  measure  the  extent  of  the  change  produced 
in  its  situation  by  the  attraction  of  two  large  maflses 
of  lead,  placed  on  opposite  sides  of  the  case  contain- 
ing the  apparatus,  so  that  this  attraction  might  be 
compared  with  the  weight  of  the  balls,  or,  in  other 
^ords,  with  the  attraction  of  the  earUi.  In  this 
manner  the  mean  density  of  the  earth  was  found  io 
be  5it  times  as  great  as  that  of  water ;  and  ^^^ 
this  is  ^considerably  more  than  had  be^  inferred 
from    Dr  Maskelyne^s  observations  on  the  attr»>- 
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CavcmliolK  UoD  of  SfachalUoD>  yet  thi^  experimente  agree  ao  well 
with  each  other,  that  we  can  scarcely  suppose  any 
material  error  to  have  affected  them.  Mr  Michdrs 
apparatus  resembled  that  which  M.  Coulomb  hod 
employed  ip  his  experiments  on  magnetism^  but  he 
appears  to  have  invented  it  before  the  publication  of 
M.  Couloinb's  Memoirs. 

.  19.  On  an  Improved  Method  of  Dividing  Astrono' 
mical  Instruments.  Phil.  Trans.  I8O9.  P.  221.  The 
merits  of  this  improvemeiit  have  not  been  ver^  highly 
appreciated  by  those  who  are  in  the  habit  of  execu* 
ting  the  divisions  of  circular  arcs.  It  consists  in  a 
mode  of  employing  a  microscope,  with  its  cross  wires« 
as  a  substitute  for  one  of  the  pointa  of  a  beam  com- 
pass, while  another  point  draws  a  faint  line  on  the 
face  pf  the  instrument  in  the  usual  manner.  The 
Duke  de  Chaulnes  had  before  used  microscopical 
sights  for  dividing  circles;  but  his  method  mor^ 
nearly  resembled  uiat  which  has  been  brought  for- 
wards in  an  improved  form  hy  Captain  Hater;  and 
Mr  Cavendish,  by  using  a  smgle  microscope  only, 
seems  to  have  sacrificed  some  advantages  which  the 
other  methods  appear  to  possess :  but  none  of  them 
has  been  very  fairly  tried ;  and  our  artists  have 
hitherto  continued  to  adhere  to  the  modes  which 
they  had  previously  adopted^  and  which  it  would 
perhaps  have  been  difficult  for  them  to  abandon,  even 
if  they  had  been  convinced  of  the  advantages  to  be 
gained  by  some  partial  improvements* 

Such  were  the  diversified  labours  of  a  philosopher^ 
who  possessed  a  clcamesR  of  comprehension^  and  an 
acuteness  of  reasoning,  which  bad  been  the  lot  of  very 
few  of  bis  predecessors,  since  the  days  of  Newton. 
Maclaurin  and  Waring,  perhaps  also  Stirling  and  Lan* 
den  were  incomparably  greater  mathematicians ;  but 
"none  of  them  attempted  to  employ  their  powers  of  in* 
yestigation  in  the  pursuit  of  physical  disoovety :  Euler 
and  Lagrange,  on  the  Continent,  had  carried  the  im- 
provements of  analytical  reasoning  to  an  unparalleled 
extent,  and  they  bath,  as  well  as  Daniel  Bernoulli  and 
D*Alerobert,  applied  these  powers  witli  marked  success 
to  the  solution  of  a  great  variety  of  problems  in  me* 
cbanics  and  in  astronomy :  but  they  made  no  experi- 
mental discoveries  of  importance:  and  the  splendid 
career  of  chemical  investigation,  which  has  since  been 
pursued  with  a  degree  of  success  so  unprecedented  in 
history,  may  be  said  to  have  been  first  laid  open  to 
mankind  by  the  labours  of  Mr  Cavendish  :  although 
the  further  discoveries  of  Priestley,  Scheele,  and  Lb^' 
voisier,  soon  furnished,  in  rapid  succession,  a  supcr- 
structuiti  commensurate  to  the  extent, of  the  founda^ 
lions  so  happily  laid.  ^'  Whatever  the  sciences  reveal- 
ed to  Mr  Cavendish,"  says'Cuvier,  ^*  appeared  always 
to  exhibit  something  of  the  sublime  and  the  marvel* 
bus :  he  weighed  the  earth :  lie  rendered  the  air  na^ 
\igable:  he  deprived  water  of  the  quality  of  an  ele- 
ment :*'  and  he  denied  to  fire  the  character  of  a  sub« 
stance.  *'  The  clearness  of  the  evidence  on  which  he 
established  his  discoveries,  so  new  and  so  unexpected 
as  they  were,  is  still  more  astonishing  than  the  facts 
tliemselves  which  he  detected:  and  the  works,  in 
which  he  has  made  them  public,  are  so  msny  master- 
pieces of  sagacity  and  of  methodical  rcssoning :  each 
perfect  as  a  whole  and  in  its  parts ;  and  leaving  no* 
thing  for  any  other  hand  to  correct;  but  rising  in  splen- 

VOL,  II,   PART  II. 


C    A    V 


ft'S 


dour  with  each  successive  year  tliat  passes  over  them;  ^^^^^^ 
and  promising  to  carry  down  his  name  to  a  posterity 
far  more  remote  than  his  rank  and  connections  could 
ever  have  enabled  him  to  attain  without  them.'' 

In  his  manners  Mr  Cavendish  had  the  appearance 
of  a  quickness  and  sensibility  almost  morbid,  united 
to  a  slight  hesitation  in  his  speech,  which  seems  to 
have  depended  more  on  the  constitution  of  his  mind, 
than  on  any  deficiency  of  his  organic  powers,  and  to 
an  air  of  timidity  and  reserve,  which  somcftimes  af- 
forded a  contrast,  almost  ludicrous,  to  the  sentiments 
of  profound  respect  which  were  professed  by  those 
with  whom^  he  conversed,  ft  is  not  impossible  that  he 
may  have  been  indebted  to  his  love  of  severe  study^ 
not  only  for  the  decided  superiority  of  his  faculties  to 
those  of  the  generality  of  mankind,  but  even  for  his 
.exemption  from  absolute  eccentricity  of  character* 
His  person  was  tall,  and  rather  thin  :  his  dress  was 
singularly  uniform,  although  sometimes  a  little  ne« 
glected.  iiis  pursuits  were  seldom  interrupted  by  in- 
disposition ;  but  he  suffered  occastonally  from  cal- 
culous complaints.  His  Retired  habits  of  life,  and  his 
disregard  of  popular  opinion,  appear  to  have  lessened 
the  notoriety  which  might  otherwise  have  attached  tir 
hb  multiplied  successes  in  science;  but  his  merits 
were  more  generally  understood  on  the  Continent  than 
in  this  country ;  although  it  was  not  till  he  bad  pas- 
sed the  age  of  seventy,  that  he  was  made  one  of  the 
eight  Foreign  Associates  of  the  Institute  of  France. 

Mr  Cavendish  was  no  less  remarkable  in  the  latter 
part  of  his  life,  for  the  immense  accumulation  of  his 
pecuniary  property,  than  for  his  intellectual  and  sciei)- 
tific  treasures.  His  father  died  in  1783 ;  being  at  that 
time  eighty  years  old,  and  the  senior  member  of  the 
Royal  Society :  but  he  is  said  to  have  succeeded  at  an 
earher  period  to  a  considerable  inheritance  left  him  hy 
one  of  his  uncles.  He  principally  raided  at  Ciapham 
Common ;  but  his  library  was  latterly  at  his  house  in 
Bedford  Square ;  and  his  books  were  at  the  command 
of  all  men  of  letters,  either  personally  known  to  him, 
or  recommended  by  his  friends :  indeed  the  whole  ar- 
rangement was  80  impartially  methodical,  that  be  ne- 
ver took  down  a  book  for  his  own  use,  without  enter- 
ing it  in  the  loan  book;  and  after  the  death  of  a 
German  gendeman,  who  had  been  his  librarian,  he 
appointed  a  day  on  which  he  attended  in  person  every 
week  for  the  accommodation  of  the  few,  who  thot^t 
themselves  justified  in  applying  to  him  for  such  books 
as  they  wished  to  consult  He  was  constantly  pre- 
sent at  the  meetings  of  the  Royal  Society,  as  well  as  at . 
the  conversations  held  at  the  bouse  of  the  President ; 
and  he  dined  evzty  Thursday  with  the  dub  composed 
of  its  members.  He  had  little  intercourse  with  gcne^ 
ral  society,  or  even  with  his  own  family,  and  saw  only 
once  a  year  the  person  whom  he  had  made  his  prmct* 
pal  heir*  He  is  said  to  have  assisted  several  youiy 
men,  whose  talents  recommended  tliem  to  his  notice* 
in  obtaining  establishments  in  life ;  but  in  his  latei 
years,  such  instances  were  certainly  very  rare.  His 
tastes  and  his  pleasures  do  not  seem  to  have  been  in 
unison  with  tliose,  which  are  best  adapted  to  the  ge- 
nerality of  mankind ;  and  amidst  the  abundance  of  all 
the  means  of  acquiring  every  earthly  enjoyment,  he 
must  have  wanted  that  sympathy,  which  aK>np  is  ca- 
pable of  redoubling  our  delights,  by  the  consciousnes 
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Cftvrndi^h.  that  we  share  them  in  common  with  a  multitude  of 
our  friends,. and  of  enhancing  the  beauties  of  all  the 
bright  prospects  that  surround  us,  when  they  arc  still 
^more  highly  embellished  by  reflection  "from  looks 
that  we  love.*'  He  could  have  had  no  limitation  ei- 
ther of  comfort  or  of  luxury,  to  stimulate  him  to  ex- 
ertion ;  even  his  riches  must  have  deprived  him  of  the 
gratification  of  believing,  that  rach  new  triumph  in 
science  might  promote  the  attainment  of  some  great 
object  in  life  that  he  earnestly  desired ;  a  gratification 
generally  indeed  illusory,  but  which  does  not  cease  to  be- 
guile us  till  we  become  callous  as  well  to  the  pleasures 
as  to  the  sorrows  of  existence.  But  in  the  midst  of  this 
**  painful  preeminence ,"  he  must  still  have  been  ca- 
pable of  extending  his  sensibility  over  a  still  wider 
fre!d  of  time  and  space,  and  of  looking  forwards  to  the 
approbation  of  the  wise  and  the  good  of  all  countries 
and  of  all  ages:  and  he  roust  have  enjoyed  the  high- 
est and  purest  of  all  intellectual  pleasures,  arising  from 
the  consciousness  of  his  own  excellence,  and  from  the 
certainty  that,  sooner  or  later,  all  mankind  must  ac- 
knowledge his  claim  to  their  profoundest  respect  and 
highest  veneration. 

**  It  was  probably  either  the  reserve  of  his  manners," 
says  Cuvier^  "  or  the  modest  tone  of  his  writings, 
that  procured  him  the  uncommon  distinction  of  never 
having  his  repose  disturbed  either  by  jealousy  or  by 
criticism.     Like  his  great  countryman  Newton,  whom 
he  resembled  in  so  many  other  respects,  he  died  full  of 
years  and  honours,  beloved  even  by  his  rivals,  respected 
by  the  age  which  he  had  enlightened, celebrated  through- 
out the  scientific  world,  and  exhibiting  to  mankind  a 
perfect  roe«iel  of  what  a  man  of  science  ought  to  be, 
and  a  splendid  example  of  that  success,  which  is  so 
eagerly  sought,  but  so  seldom  obtained."    The  last 
words  that  he  uttered  were  characteristic  of  his  unal- 
terable love  of  method  and  subordination:   he  had 
ordered  his  servant  to  leave  him,  and  not  to  return  till 
a  certain  hour,  intending  to  pass  his  latest  moments  in 
the  tranquillity  of  perfect  solitude :  But  the  servant's 
impatience  to  watch  his  master  diligently  having  in- 
duced him  to  infringe  the  order,  be  was  severely  re- 
proved for  his  indiscretion,  aiid  took  care  not  to  repeat 
the  offence,  until  the  scene  was  finally  closed.     Mr 
Cavendish  died   on   the   24th    of    February    1810; 
and  was  buried  in  the  family  vault  at  Derby.     He 
left  a  property  in  the  funds  of  about  L.  700,000, 
which  he  divided  into  six  equal   parts,  giving  two 
to  Lord  George  Cavendish,  the  son  of  his  first  cou- 
sin, one  to  each  of  his  sons, 'and  one  to  the  Earl 
of  Bessborough,  whose  mother  was  also  his  first  cou- 
sin.    Some  other  personal  property  devolved  to  Lord 
George  as  residuary  legatee  %  and  a  landed  estate  of 
L.  6000  a  year  descended  to  his  only  brother,  Mr 
Frederic  Cavendish  of  Market  Street,  Herts,  a  single 
«in'an,  and  of  habits  of  life  so  peculiarly  retired,  that 
'any  further  increase  of  income  would  have  been  still 
more  useless  to  him  than  it  had  been  to  the  testator. 
'     Much  as  Mr  Cavendish  effected  for  the  promotion 
of  physical  science  throughout  his  life ;  it  has  not 
been  unusual,  even  for  his  warmest  admirers,  to  ex* 
press  some  regret  that  he  did  not  attempt  to  do  still 
more  after  his  death,  by  the  appropriation  of  a  small 
share  of  his  immense  and  neglected  wealth,  to  tbe 
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perpetual  encouragement  of  those  objects,  whiA  he  CaffljH 
had   himself   pursued   with  so  much  ardour.    But^^/v 
however  we  might  be  disposed  to  lament  such  an 
omission,  we  have  surely  no  reason  to  complain  of  his 
determination  to   follow  more   nearly  the  ordinary 
course  of  distribution  of  his  property,  amonw  thov 
whose  relationship  would  have  given  them  a  legal 
claim  to  the  succession,  if  he  had  not  concerned  him- 
self  in  directing  iL     We  may  observe  on  many  other 
occasions,    that  the   most  successful  cultivators  of 
science  are  not  always  the  most  strenuous  promoters 
of  it  in  others ;  as  we  often  see  the  most  ignorant  per- 
sons, having  been  rendered  sensible  by  experience  of 
their  own  deficiencies,  somewhat  disposed  to  overrate 
the  value  of  education,  and  to  bestow  more  on  theim* 
prove  incnt  of  their  children,  than  men  of  profounder 
lenniing,  who  may  possibly  have  felt  the  insufficiency 
of  their  own  accomplishments  for  insuring  success  in 
the  world.     But  even  if  Mr  Cavendish  had  been  in- 
dined  to  devote  a  large  share  of  his  property  to  the 
establishment  of  fellowships  or  professorships,  for  the 
incitement  of  men  of  talents  to  a  more  complete  de- 
votion of  their  lives  to  the  pursuit  of  science,  it  is 
very  doubtful  whether  he  could  have  entertained  a 
reasonable  hope  of  benefiting  his  country  by  such  an 
institution  :   for  the  highest  motives  that  stimulate 
men  to  exertion  are  not  those  which  are  immediately 
connected  with  their  pecuniary  interests :  the  senaton 
and  the  statesmen  of  Great  Britain  are  only  paid  In 
glory ;  and  where  we  seek  to  obtain  the  cooperation 
of  tlie  best  educated  and  the  roost  enlightened  indivi. 
duals  in  any  pursuit  or  profession,  we  must  hold  out 
a;  incentives  the  possession  of  high  celebrity  and 
public  respect ;  assured  that  they  will  be  incompan* 
bly  more  effectual  than  any  mercenary  considerations, 
which  are  generally  found  to  determine  a  crowd  of 
commercial  speculators  to  enter  into  competition  for 
the  proposed  rewards,  and  to  abandon  all  further  con- 
cern with  the  objects  intended  to  be  pursued,  as  sdoa 
as   their  avarice  is  gratified.     To  raise  the  rank  of 
science  in  civil  life  is  therefore  most  essentiaJly  to 
promote  its  progress;  and   when' we  compare  ^e 
state  not  only  of  the  scientific  associations,  but  also  of 
the  learned  professions  in  this  country  and  among  our 
neighbours,  we  shall  feel  little  reason  to  regret  the 
total  want  of  pecuniary  patronage  that  is  remarkable 
in  Great  Britain,  with  respect  to  every  independent 
department  of  tetters,  while  it  is  so  amply  compensated 
by  the  greater  degree  of  credit  and  respectability  at- 
tached to  the  possession  of  successful  talent    It  must 
not  however  be  denied,  that  even  in  this  point' uf  view 
there' might  be  some  improvement  in  the  public  spirit 
of  the  country:  Mr  Cav^dish  was  indeed  neither 
fond  of  giving  nor  of  receiving  praise ;  and  he  was 
little  disposed  to  enliven  the  intervals  of  his  serioos 
studies  by  the  promotion  of  social  or  convivial  cheer- 
fulness :  but  it  would  at  all  times  be  very  easy  for 
an  individual,  possessed  of  high  rank  and  ample  for- 
tune, of  correct  taste  and  elegant  manners,  to  confer 
so  much  dignity  on  science  and  literature  by  showing 
personal  testimonies  of  respect  to  acknowledgf^d  merit, 
as. greatly  to  excite  the  laborious  student  to  the  unre- 
mitting exertions  of  patient  application,  and  to  rouse  the 
man  of  brilliant  talent  to  the  noblest  flights  of  geniusi 
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GendemaiCs  Magazine,  1810|  ii.  P.  188. — Aikin's 
General  Bi^graph^y  Vol.  X. — Chalmers's  Biogra^ 
phical  Dictionary^  Vol.  VII. — Thomson's  Annals^ 
Vol.  l^^Cwoier^  HUtoire  de  la  CUuse  des  Scihices 
Maihimatlaues^  1811.  P.  cxxvi.  (l.  i.) 

-  CELEBES,  an  extensive  island  in  the  Indian  ar- 
chipelago, situated  between  Java  and  Borneo,  and 
extending  from  about  2^  north,  to  6°  south  latitude, 
and  119^  to  125°  east  longitude.  It  is  of  the  most 
irregular  form,  copsisting  of  four  long  peninsulas, 
united  together  at  a  central  point*  It  was  first  dis- 
covered by  the  Portuguese  in  1525.  In  l660,  that 
people  were  driven  out  by  the  Dutch,  who  had  to 
sustain  a  long  series  of  contests  with  the  natives, 
till,  in  l699>  &ey  succeeded  in  forming  a  permanent 
settlement.  Their  principal  establishment  has  always 
been  Fort  Rotterdam,  at  Macassar,  on  the  western 
coast  of  the  island,  situated  in  5^  Q'  south  latitude, 
and  1 19^  48'  east  longitude.  The  fort  is  about  800 
filet  from  the  sea,  well  fortified  with  high  and  strong 
waUs.  The  town  lies  on  a-  plain  to  the  north,  and  is 
tolerably  built ;  the  streets  broad  and  crossing  each 
other  at  right  angles.  The  trade  is  not  considera- 
ble, the  country  affording  few  articles  of  export  ex- 
cept rice  and  a  number  of  slaves  for  the  supply  of 
Java.  The  chief  object  of  the  Dutch  in  this  settle- 
ment, was  to  secuse  their  communication  with  the 
spice  islands.  They  had  repeated  attacks  to  sustain 
from  the  Rajah  of  Macassar,  whose  power,  in  1778, 
they  finally  subverted,  and  transferred  the  superiori- 
ty to  their  ally,  the^jah  of  Bony.  His  territory  is 
situated  round  the  great  bay  on  the  southern  coast, 
called  the  Bay  of  Bony,  Sewa,  or  Ruggess.  The 
inhabitants  are  termed  Bonginese,  or  Bonnians,  cor- 
rupted by  the  English  into  Buggesses.  These  are  a 
▼ery  remarkable  people,  and  possess  many  excel- 
knt  qualities.  In  a  manuscript  account  which  we 
have  seen,  written  by  a  gentleman  long  resident  in 
this  part  of  India,  they  are  considered  as  by  much 
the  most  meritorious  of  the  inhabitants  of  the  East 
India  islands.  They  manufacture  the  cotton  of  their 
own  country,  and  of  Java,  into  a  species  of  cloths, 
which,  from  their  superior  quality,  are  in  universal  de- 
mand throughout  the  archipelago.  Their  permanent 
residence  he  states  to  be  around  a  great  lake  in  the  in- 
terior, which  they  leave  at  the  commencement  of  the 
season  favourable  for  navigation.  They  then  sail 
down  a  river  into  the  bay  of  Bony,  whence  they 
spread  themselves  over  all  the  neighbouring  seas. 
There  is  not  a  coast  from  the  extremity  of  New  Hol- 
land to  the  Malay  peninsula,  in  which  their  prows 
are  not  habitually  seen.  Besides  exchanging  their 
own  commodities  for  those  of  their  neighbours,  they 
act  as  carriers  between  the  countries  that  lie  remote 
from  each  other.  Our  informant  describes  their 
conduct  as  traders  to  be  not  less  upright  and  ho- 
nourable than  it  is  active  and  enterprising.  They 
defend  themselves  and  their  property  against  the  at- 
tacks of  the  Malay  pirates  with  the  most  heroic  and 
desperate  valour.  Major  Thorn,  in  his  Account  of 
Java^  mentions  an  instance  in  which  a  Bonginese 
creW,  being  overcome  and  boarded,  set  fire  to  a  bar- 
rel of  powder  which  was  on  board,  and  thus  blew  up 
at  ODce  tliemselvcs  and  their  assailants. 
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In  1814,  the  Rajah  of  Bony  being  considered  ini-    Celebes  , 
mica!   to   the    British  Government,   an   expedition  ^    U     . 
against   him  was   sent   from  Jdva  under   General , 
Nightingale.     It  arrived  at  Macassar  on  the  7th  of 
June,  and  immediately  landed.     The  British  force, 
led  by  Col.  Macleod,  attacked  the  town  and  palace, 
and  carried  them  in  about  an  hour,  though  with 
some  loss,  the  Rajah  escaping  into  the  interior  of 
his.  dominions.     A  new  government  was  then  esta- 
blished ;  but  the  revolution  in  Europe  has,  we  be-, 
lieve,  restored  this  settlement  to  the  Dutch,  its  for- 
mer possessors. 

The  interior  of  Celebes,  and  the  remainder  of  its 
coasts,  are  almost  entirely  unknown.  The  Great 
Bay  of  Gonong  Tello,  on  the  east  coast,  presents 
many  natural  advantages.  Gold  is  exported  from 
its  coasts,  and  the  amount  is  kiid  to  be  capable  of 
almost  indefinite  augmentation.  Tortoise  shell  is 
likewise  produced  in  considerable  quantity.  Ben- 
tham  Bay,  to  the  south-east  of  Macassar,  has  a  fort 
with  some  trade :  the  country  round  produces  ex- 
cellent rice. 

The  exports  are  nearly  similar  to  those  of  Bor- 
neo. Gold  is  found,  as  there,  in  alluvial  soil,  wash- 
ed down  by  the  rivers.^  Sometimes  even  springs, 
slightly  impregnated  with  that  metal,  issue  from  the 
rocks.  The  total  value  of  the  gold  exported  is  esti- 
mated by  Mr  Hamilton  at  L.  120,000.  (East  India 
Gazetteer.)  The  cotton  cloths  manu&ctured  in  Ce« 
lebes,  called  combats,  are  universally  worn  through, 
the  Indian  islands ;  but  their  use  does  not  extend 
farther.  The  imports  coincide  precisely  with  those 
of  Borneo.  (b.)    - 

CESAROTTI  (Melchior),  an  Italian  poet,  was 
bom  at  Padua,  in  the  year  1730,  of  a  famuy  of  con- 
siderable rank  but  small  fortune.     He  was  educated 
at  the  academy  of  Padua,  where  he  early  showed  a 
strong  inclination  for  literary  pursuits,  and  made 
such  progress  in  study,  that  he  was  raised  to  the 
Chair  of  Rhetoric  in  the  Academy  where  he  had 
been  brought  up,  at  a  period  of  life  when  others  were 
yet  attending  the  lectures.    Having  been  appointed 
to  this  charge,  he  devoted  himself  with  the  utmost 
zeal  to  the  duties  of  his  situation.     He  introdueed 
several  useful  reforms  in  the  system  of  education 
which  was  then  practised,  and  endeavoured  by  in- 
cessant study  to  render  his  instructions  as  useful  as 
possible  to  the  youth  committed  to  his  care.     The 
first  fruits  of  his  studies  were  Italian  translations  of 
the  Prometheus  of  -/Eschylus,  and  three  Tragedies 
of  Voltaire,  the  merit  of  which,  and  the  reputation 
he  had  acquired  for  learning  and  persevering  ap- 
plication, successively  procured  him  a  distinguish- 
ed employment  at  Venice,  and  the  Professorship  of 
Greek  and  Hebrew  in  the  University  of  Padua.  Ce* 
sarotti  had  held  this  situation  for  nearly  thirty  years 
at  the  date  of  the  first  French  invasion  of  Italy. 
This  poet  did  not,  like  Alfieri,  scorn  the  pecuniary 
favours  of    the  republican   government,  nor  shun 
the  acquaintance  of  its  chiefs.     He  published  seve- 
ral political  tracts  and  essays  by  their  order ;  and 
when  the  general  of  the   invading  array  assumed 
the  title  of  King  of  Italy,  he  vitas  rewarded  with  two 
pensions  of  considerable  amount,  and  distinguished 
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Csitfotfi^  by  various  honours.  He  continued  to  resiae  partly 
at  Padua,  and  partly  at  his  country  hou^e  of  Sel-* 
vaggiano,  chiefly  occupied  with  the  composition  of 
.  laudatory  poems  in  return  for  the  favours  he  had 
received,  and  with  the  superintendence  of  a  com- 
plete edition  of  his  works,  when  he  was  suddenly 
arrested  by  the  hand  of  death  on  the  3d  of  No* 
Yember  1808. 

Though  held  by  Sismondi  to  be  the  first  in 
|K>int  of  celebrity  of  the  modem  Italian  poets,  Ce* 
sarotti  is  better  known  as  a  translator  tlian  an  origi- 
.  nai  author.  The  Italians  have  always  been  distin« 
guished  for  the  elegance  and  spirit  of  their  transla- 
tions from  the  classics  ;  the  Lucretius  of  Marchetti/ 
the  ^neid  of  Annibal  Caro,  and  Anguillara's  free 
version  of  the  Metamorphoses  of  Ovid  have  deserved- 
Iv  exalted  their  reputation  to  the  utmost  height  in 
fliis  department  of  literature.  Anguillara's  transla- 
4on  of  Homer,  however/  had  been  less  popular  and 
miccessful  than  his  Metamorphoses,  and  there  stili 
remained  room  in  Italy  for  a  translation  of  the  Prince 
of  poets.  The  work,  however,  of  Cesardtti,  is  far 
Irom  beinff  literal ;  he  has  modernized  and  accom- 
Qiodated  tne  Iliad  to  the  p]j|railing  taste  of  the  age ; 
he  has  abridged  it  in  some  paces,  and  added  to  it 
in  others,  According  to  his  taste  or  fancy;  and  he 
has  been  often  reproached  with  having  given  to  the 
Greek  bard  the  style  and  language  of  his  favourite 
Cssian*  In  the  late  edition  of  the  works  of  Cesarotti, 
the  poetical  version  is  followed  by  a  literal  prose  one, 
fccompanied  with  critical  notes  and  dissertations, 
^rtly  translated  from  Pope  and  Dacier. 

Cesarotti  acquired  more  fame  by  his  version  of 
Ossian  than  of  Homer ;  and  certainly  no  translation 
had  ever  more  appearance  of  originality  and  inspira- 
tion. He  has  completely  preserved  the  spirit  of  the 
supposed  bard  of  Morven — his  gigantic  and  gloomy 

Eand|ur ;  ,and,  at  the  same  time,  has  given  us  that 
jrmony  of  versification,  which  we  miss  in  the  work 
of  Macpherson.  The  Italian  Ossian  was  first  publish- 
ed at  Padua  in  1763,  2  vols.  6vo,  at  the  expence  of 
an  English  traveller,  with  whom  Cesarotti  had  con- 
tracted a  friendship.  This  edition  was  necessarily 
incoihplete,  as  th6  translation  of  Macpherson  at  that 
time  was  so  also;  but  the  whole  poems  were  printed  at 
the  same  place  about  ten  years  afterwards  in,  4  vols, 
small  8vo.  The  Poems  of  Ossian  also  occupy  four 
volumes  in  the  recent  complete  edition  of  the  works 
of  Cesarotti,  where  theV  are  accompanied  by  an  exa- 
mination of  the  question  so  much  agitated  in  this 
country,  with  regard  to  the  authenticity  of  these  ce- 
lebrated productions.  Their  appearance  in  this  new 
form  attracted  much  attention  in  Italy,  and  raised 
iip  many  imitators  of  the  Ossianic  style,  so  different 
firom  the  warm  and  glowing  imagery  of  the  earlier 
Italian  poets. 

His  country  was  also  indebted  to  Cesarotti  for  a 
number  of  valuable  prose  works.  The  Course  of 
^Greek  literature  was  his  chief  undertaking ;  but  the . 
plan  on  which  he  had  commenced  was  too  vast  to  be 
completed.  His  Essays  on  the  Sources  of  the  plea- 
sure derived  Jram  Tragedy^  and  on  the  Origin  and 
Progress  of  the  Poetic  Art^  are  distinguished  by  ele- 
'gant  and  ingenious  criticism ;  while  « his  treatise 
Bvdla  Filotofia  deUe  Lingue^  tt  Sulla  Filosqfia  de 
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Gusto  (the  last  of  which  is  principany  intended  as  Ceitnio 
an  apology  for  the  peculiarities  of  his  own  gtyle),  [ 
show  considerable  acnteness  and  strebgth  of  mder-  ^^^^ 
standing.  In  1797,  on  Academy  of  Sdenm  ani^"^ 
Belies  Lettres  had  been  established  at  Padua,  of 
which  Cesarotti  Was  nominated  perpetual  Secretary. 
It  was  part  of  the  duties  of  this  situation  to  read  at 
the  stated  meetings  of  the  Academy  the  variota 
essays  which  had  been  prepared  by  its  members. 
Fk^equently,  however,  these  were  of  soch  eitent, 
that  the  Secretary  found  it  ezpedieDtinerely  to  give, 
in  his  own  language,  a  general  account  of  the  object 
of  the  author,  and  the  result  of  his  iovestigatiofis. 
These  readings  produced  his  Reports,  entitled  A<U* 
oni  Academtche^  each  of  which  reports  kb  divided  into 
three  parts ;  the  first  containipg  the  Essays  od  Experi- 
mentfu  Philosophy,  the  second  on  Mathematics,  nd 
the  tfiird  on  Belles  Lettres.  The  whole,  however,  may 
be  regarded  as  a  literary  composition,  since  the  de- 
partments of  mathematics  imd  phtk)8ophy  exhibit 
dnly  general  views  of  the  subjects  of  inqairy.  Al- 
most all  the  prose  works  of  Cesarotti  are  distingaisli- 
ed  by  extensive  erudition  and  a  philosophical  spirit, 
while  his  style  is  lively  and  forcible.  Bat  the  IttliiB 
prose  of  the  eighteenth  century  was  veiy  difleRnt 
ftota  that  written  by  Giovaimi  Delia  Casa,  Madusiel, 
and  their  contemporaries  in  the  sixteenth ;  and  tluse 
critics,  who  have  deplored  the  recent  innovations  eo 
the  ancient  purity  of  the  Tuscan  tongue,  chid;  it* 
tribute  to  Cesarotti  the  introduction  of  those  Gsi- 
licisms  and*new  modes  of  expression,  which  bin 
corrupted  the  language  of  the  golden  age  of  Lea 

All  the  works  of  Cesarotti  above  mentioDei  is- 
eluding  several  volumes  of  corresDondeoce,  ba«e 
been  published  in  a  complete  edition,  wfaicb  was 
commenced  at  Padua  in  the  year  1800,  tmder  tlie 
author's  own  direction.  It  has  been  contiBoedsiDce 
his  death  by  Joseph  Barbieri,  who  was  hissuoMSsor 
in  the  chair  of  Greek  and  Hebrew  at  Fadoi,  and 
who  has  also  published  Memoirs  of  the  life  and 
Writings  of  hb  deceased  friend,  printed  at  Fkdair 
1810',  8vo. 

It  has  been  the  fate  of  moat  literary  meo  io  be 
ranked  either  higher  or  lower  by  their  own  age  tfaiD 
by  posterity.  Cesarotti  will  probably  beloog  to  tbe 
former  class,  who,  perhaps  after  all,  enjoy  the  plea* 
santer  sort  of  reputation.  But,  thou^  the  praise 
of  great  and  original  genius  may  in  future  times  be 
denied  him,  every  age  will  admit  his  leamiog  ani 
talents,  and  the  meritorious  assiduity  of  his  literary 
p^scarchGS  4*^/ 

CEYLON.  In  the  Enc^dojuedia  the  reader 
will  find  a  description  of  this  island  and  its  more  re* 
markable  productions ;  with  a  short  sumnuuy  (f  ^ 
history,  down  to  the  year  1796,  when  the  miritin* 
provinces,  then  in  possession  of  the  Dtttck}  v<^ 
conquered  by  the  arms  of  Britaiu.  We  nov  pro- 
pose  to  continue  the  historical  sketch  to  the  pr^eot 
time;  and  to  add  such  details  relative  td  the  pq^o- 
lation,  productions,  trade,  and  commerce  of  tbe 
island,  as  recent  information  enables  us  to  *^P|^.,r^ 
•  The  conquered  provinces  remained,  for  s  aoortW^ 
time,  as  an  appendage  to  the  pr^udency  of  ^^^ 
but  were  afkrwards  rendered  indepmeot  of  ^ 
East  India  Company,  and  annexed  to  the  Crowo  of 
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Oeylon.     Great  Biiuin.    In  the  year  i79^%  Ae  King  of  Can* 
dy  died,  ftnd  the  Crown  was  traosferredf  by  the  in- 
trigues of  Peleind  Talav^t  the  Chief  Aaigar,  or 
Prime-Miaister,  to  a  young  Malabar,  without  birth» 
talents,  or  pretensions  of  any  kind.    ThiB  policy  of 
the  Adigar  was  decidedly  hostile  to  the  British  Go- 
verament;  and  his  object  was  to  amuse  them  with 
delusive  negociations,  while  be  awaited  a  favourable 
opportttuity   for  expelling  them  from  the, island* 
Amr  seme  time  spent  in  secret  preparations  for 
war,  hostilities  were  at  length  provoked  by  the  ag- 
gressioni  of  the  Candians,  in  Uie  spring  of  180S ; 
and  two  dtvistons  of  the  British  forces  were  in  con- 
sequence moved  into  the  interior,  from  Columbo  and 
Tlrmconudeei  under  Mi^r-Geoecai  Macdowall  and 
Colonel  Barbttt.    They  experienced  very  little  re» 
•istanee  on  their  march,  and  the  two  divisions  form- 
ed a  junction  at  Candy.    The.  city,  however^  was 
ibund  entirely  deserted  by  the  Government  and  tn« 
habitants,  and  had  been  set  on  fire  in  several  places. 
The  King  had  removed  all  his  treasure,  and  the  in- 
habitants had  carried  away  or  destroyed  everything 
valuable.    Mootto  Sawmy,  the  brother  of  the  late 
Queen,  was  now  removed  to  Candy,  and  placed  by 
the  British  troops  upon,  the  throne;  but  Uie  people 
of  authorilT  in  the  neighbouring  country  showed 
BO  disposition  to  submit  to  his  sway.     The  plan 
of  the  Chief  Adigar  appears  to .  have  been,   to 
draw  the   British  troops   by  detachments  farther 
into  tlie  country,  and  then  to  cut  off  their  re- 
treat.    This  design  he  endeavoured  to  execute 
by  means  of  the  most  profound  and  systematic 
dissimulation  and  treachery*    Having  lulled  the  Bri- 
tish officers  into  a  delusive  security,  by  the  conclu- 
aion  of  a  treaty^  which  was  inten4ed  only  for  decep- 
tion, a  great  part  of  the  troops  were  withdrawn  from 
Candy,  where  they  had  begun  to  suffer  from  the 
sickliness  of  the  rainy  season,  and  a  small  garrison 
was  left  in  the  palace,  under  the  command  of  Migor 
Davie*     The  Candians,  perceiving  the  success  of 
their  treachery,  drew  their  lines  nearer  to  the  city, 
aiid  entrenched  themselves  in  strong  positions  m 
the  immediate  vicinity.    In  the  mean  time,  Uie  gar- 
rison daily  decreased,  in  consequence  of  death  and 
desertion ;  and  Major  Davie,  at  length,  found  him* 
self  under  the  necessity  of  submitting  to  a  humiliat- 
ing capitulation,  the  terms  of  which  were  only  ob- 
served by  the  Candians,  until  they  had  got  their 
enemies  completely  into   their   power,  when  the 
whole  detachment  were  wantonly  and  perfidiously 
massacred. 

Elated  with  this  success,  the  King  of  Candy  now 
Jbegan  to  entertain  hopes  of  the  ^total  expulsion  q£ 
the  British  from  the  'uiand ;  and  a  war  of  ravage 
«nd  spoliation  was  carried  on  for  some  time,  which 
-m  remaricable  only  for  the  barbarity  with  which  it 
<wa8  conducted  on.  both  sides.  The  repeated  inva- 
sions pf  the  Candians,  however,  were  uniformly  re- 
(puked  with  great  loss ;  and  hostilities  were,  at 
•length,  suspended  by  a  sort  of  tacit  consent,  origi- 
(fiating,  prciiably*  from  the  weakness  of  the  enemy, 
•and  the  pacific  disposition  of  the  British  administra- 
oi^n^  Meanwhile^  the  many  acts  of  tyrannv  and  ar- 
bitrary cruelty  which  had  been  exercised  by  the 
Caadian  raonarcb,  jastlj  rlsndtered  hiiQi  odieus  tahis 


own  subjects;  and  a  most  barbarous  outrage,  com- 
mitted upon  some  unoffending  inhabitants  of  tlie 
English  settlements,  at  last  called  forth  tlie  full  and 
final  vengeance  x)f  the  British  government.  The 
war,,  which  ensued  in  1815,  was  short,  and  attended 
with  the  most  decisive  results.  The  capital  was 
taken ;  the  King  made  prisoner  and  deposed ;  and 
a  grand  convention  having  been  held  of  the  British 
authorities  and  tlie  Candian  chiefs,  a  treaty  was  pro- 
posed and  ratified,  by  which  the  dominion  of  the 
whole  Island  of  Ceykm  was  vested  in  the  Sovereign 
of  Great  Britain. 

From  monuments  sUU  existing  in  Ceylon,  this  Popnhtiaa' 
island  evidently  appears  to  have  been  much  more 
populous,  and  much  better  cultivated,  in  former 
times,  than  at  present.  We  have  no  accurate  data, 
indeed,  from  which  we  can  form  an  estimate  of  the 
precise  amount  of  the  actual  population  of  Ceylon^ 
but  it  probably  does  not  exceed  one  million  and  ah 
half.  The  inhabitants  may  be  divided  into  four 
distinct  tribes  or  nations,  via.  the  Ceylonese  properi 
who  occupy  the  territories  formerly  belonging  to  thd 
King  of  Candy,  and  the  south  and  south-west  coastSj 
tlie  Malabars  or  Hindoos,  who  possess  the  north  ana 
east  coasts,  and  the  peninsula  of  Jaffnapatam ;  the 
Moors,  who  are  dispersed  over  every  part  of  the 
island,  and  who  may  be  considered  as  Uie  most  in- 
dustrious portion  of  the  population ;  and  the  Vedas 
,  or  Bedas,  who  appear  to  be  the  only  indigenouj^ 
tribe  in  the  islano,  livmg  in  a  savage  State  in  the 
large  forest  which  extends  from  the  south  to  the  east 
itnd  north,  upon  the  borders  of  our  old  limits,  and  , 

into  the  Candian  territory.  Mr  Percival  and  Mr  Cor- 
diner  make  a  distinction  between  the  Ceylonese  and 
the  Candians ;  but  according  to  the  latest  and  best 
authorities,  referred  to  at  the  end  of  this  article, 
they  seem  to  be  one  and  the  same  nation ;  having 
the  same  origin,  language,  religion,  and  habits. 
The  population  has  been  rapidly  increasing  for  some 
years,  owing  principally  to  the  introduction  of  vac- 
cination, which  has  been  generally  practised,  and 
with  great  success;  insomuch,  that  the  small-pox, 
which  formerly  committed  great  ravages  in  Ceylon, 
has  now  been  wholly  expelled  from  the  island.  This 
increasing  population,  however,  is  far  from  being  in 
a  prosperous  condition,  as,  for  some  years  past,  it  has 
pressed  hard  upon  the  means  of  subsistence.  The 
distress  was  much  aggravated  in  the  years  181S, 
1813,  and  1814,  by  repeated  droughts,  which  prov- 
ed injurious  to  the  cultivation  of  rice ;  while,  in  con; 
sequence  of  the  superabundant  population,  the  price 
of  labour,  during  this  great  scarcity,  continued  at 
the  same  low  rate  as  formerly.  The  territory  with- 
in the  old  limits  of  the  British  government,  does  no( 
produce  a  sufiicient  quantity  of  rice  for  the  main* 
tenanqe  of  its  own  inhabitants ;  much  of  that  neces- 
sary article  has  been,  at  all  times,  imported  from  the 
coasts  of  Malabar  and  Coromandel,  and  from  Ben* 
gal ;  and  a  very  large  supply  was  derived  from  the 
Candian  country,  which  produced  a  considerable 
surplus.  But  as  the  populatipn  of  these  districts  ia 
also  upon  the  increase,  the  supply  derived  from  that 
aource  has  necessarily  sufiered  a  proportional  dimi- 
nution. 
The  prlncip^  towns  on  the  island  are  Candy,  Co-I^'"^'^ 
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luxnbo,  Point  de  Galle,  and  Trincomalee.  Of  these, 
Coiumbo  and  Trincomalee,  which  are  situated  with- 
in the  old  British  territory,  have  been  already  de- 
scribed in  the  body  of  this  work.  The  town  of 
Candy  was  the  native  capital,  previous  to  the  entire 
conquest  of  the  island.  It  is  situated  in  the  pro- 
vince of  Tallanour,  in  the  midst  of  lofty  mountains 
covered  with  thick  jungle;  and  the  passes  to  it  are 
narrow,  and  intersected  with  close  hedges  of  thorn. 
The  town  itself  is  mean,  and  surrounded  by  a  mud 
wall  of  no  strength.  Its  length  is  about  two  miles ; 
and  it  consists  of  one  broad  street,  with  numerous 
lanes  branching  from  the  principal  thoroughfares. 
The  houses  are  chiefly  of  mud,  thatched  with  straw 
and  leaves,  with  small  apertures  instead  of  windows. 
At  one  end  of  the  great  street  stands  the  palace,  an 
immense  pile  of  building,  constructed  of  stone  and 
Wood,  and  covered  over  with  a  species  of  white  ce- 
ment. It  comprehends  within  its  walls  two  temples 
dedicated  to  Boodh,  or  Buddhu, — one  Hindoo  pa- 
goda,— the  cemetery  of  the  Kings  of  Candy, — and 
a  great  variety  of  arsenals  and  storehouses.  The 
surrounding  scenery  is  rich  and  beautiful.  The 
land  in  the  neighbourhood  is  highly  cultivated,  and 
interspersed  with  villages  and  rivulets.  Some  of  the 
mountains  are  cleared  to  their  summits,  formed  into 
ridges,  and  sown  with  grain ;  the  valleys  are  ferti- 
lized by  assiduous  and  skilful  irrigation,  and  are 
clothed  with  areca,  jack«  cocoa-nut,  and  other  trees, 
and  with  fields  of  paddy  and  other  grain. 

Point  de  Galle,  the  only  other  town  of  which  it 
seems  necessary  to  give  a  description,  is  situated  at 
tlie  southern  extremity  of  the  island,  on  a  low  rocky 
promontory,  backed  by  several  ranges  of  hills,  rising 
above  one  another,  and  covered  with  wood.  The 
fort,  in  which  most  of  the  Europeans  reside,  is  more 
than  a  mile  in  circumference,  and  contains  a  variety 
of  Jorge  and  commodious  habitations.  Europeans 
are  here  much  less  incommoded  by  the  heat  than  in 
other  parts  of  India  ;  for  although  the  town  is  situat- 
ed within  less  than  six  degrees  of  the  equator,  the 
temperature  is  frcciuently  as  low  as  72^  of  Faliren- 
Ixeit,  and  never  exceeds  86^.  The  disease,  called 
Elephantiasis,  is  said  to  prevail  a  good  deal  among 
the  poor  residents  at  Point  dc  Gallci  and  is  ascribed 
to  bad  water  and  insufficient  nourishment. 

It  seems  difficult  to  give  a  faithful  delineation  of 
the  character  of  the  Ceylonese.  In  general,  they 
are  mild  in  their  manners,  and  reserved  in  their  ad- 
dress ,  not  easily  roused  to  resentment  and  blood- 
shed, yet  proceeding  with  extraordinary  determina- 
tion in  the  prosecution  of  their  object,  when  acting 
under  the  inipul?e  of  passion.  Crimes  of  the  deepest 
dye  have  occasionally  been  perpetrated  among  the 
lower  cBvvtes  ;  but  the  conduct  of  the  better  castes  is 
generally  correct  and  decorous.  They  are  consum- 
mate masters  of  the*  art  of  insinuating  themselves  into 
the  good  opinion  and  favour  of  their  superiors ;  and 
they  possess  a  wonderful  degree  of  address  in  work- 
ing upon  the.  feelings  of  others,  while  they  can'  keep 
themselves  free  from  every  emotion. 

The  religion  of  the  Ceylonese  consists  in  the  wor- 
ship of  Boodh,  which  is  also  established  in  the  Birman 
empire,  and  in  the  kingdom  of  Siam.  This  religion 
lays  claim  to  great  antiquity,  and  appears  to  have 


existed  prior  to  the  Braminical  system ;  although  tbe  Ce^ 
learned  are  not  agreed  concerning  the  age  of  Boodh,  '^v^ 
or  Buddhu,  or  the  country  in  which  bis  religious 
doctrines  were  first  promulgated.  According  to  the 
mythology  of  the  Ceylonese,  this  personage,  whose 
footstep  is  still  to  be  seen  on  the  top  of  Adam's 
Peak,  is  said  to  have  descended  upon  earth,  and, 
after  having  performed  a  vast  number  of  virtuoos 
actions,  and  been  transformed  into  a  great  variety  of 
shapes,  to  have  again  ascended  into  heaven,  where  he 
acts  as  a  mediator  with  the  Supreme  Being,  and 
procures  the  pardon  of  his  worshippers.  Although 
the  Ceylonese  acknowledge  the  existence  of  one  Su- 
preme Being,  yet  they  dedicate  no  temples  to  his 
worship;  those  of  Buddhu  being  superior  to  all 
others.  Buddhu  is  aaid  to  have  .always  worn  a  yel- 
low dress ;  and  for  this  reason  his  priests  still  wear  a 
dress  of  a  similar  colour ;  and  his  images,  in  the  tem- 
ples, are  invariably  yellow  from  the  head  to  the  feet. 
The  religious  kalendar  of  the  Ceylonese  comprehends 
sev^n  other  saints  or  subordinate  deities,  to  each  of 
whom  they  erect  images,  and  ascribe  peculiar  powers 
and  prerogatives ;  but  their  worship  is  inferior  to 
that  of  Buddhu.  Some  of  the  Ceylonese  temples, « 
pagodas,  are  magnificent  structures,  indicating  a 
much  higher  degree  of  excellence  in  the  arts,  in 
some  former  period,  than  the  natives  at  present  pos- 
sess. Some  of  these  pagodas  are  endowed  with 
great  revenues,  and  possess  high  privileges.  The 
priests  are  dividedi  nto  three  rmiks ;  of  whom  the 
highest  order  is  set  apart  for  the  worship  of  Buddhu ; 
the  others  minister  to  the  worship  of  the  inferior 
deities.  The  highest  sacerdotal  office  is  not  com- 
patible with  any  species  of  manual  labour ;  and  the 
priests,  so  long  as  they  continue  to  exercise  their 
functions,  are  doomed  to  the  most  rigorous  ceUbacy. 
But,  in  the  system  of  Buddhu,  the  priesthood  dees 
not  constitute  a  peculiar  caste ;  nor  is  the  chancter 
indelible,  as  among  the  Brahmins ;  on  the  coatrtry, 
they  are  at  Uberty  to  renounce  their  sacred  caUingr 
and  to  resume  their' place  among  the  laity. 

Christianity  was  first  introduced  into  Ceylon  by 
the  celebrated  Francis  Xavier,  in  the  year  145S ;  and 
the  Portuguese,  so  long  as  they  exercised  their  sway 
over  the  maritime  parts  of  the  island,,  continued  to 
prosecute  the  work  of  conversion-by  means  of  their 
priests.  Wlien  the  Dutch  became  masters  of  the 
coast,  they  endeavoured  to  substitute  the  reformed 
faith  for  that  of  the  Church  of  Rome.  In  the  year 
1801,  the  number  of  native  inhabitants,  who  pro- 
fessed the  Protestant  faith,  was  calculated  to  exceed 
d42>000 ;'  while  those  of  the  Romish  communion 
were  reckoned  to  be  still  more  numerous.  In  1805, 
some  missionaries  were  sent  from  England,  for  the 
purpose  of  instructing  the  Ceylonese  in  the  pno* 
ciplcs  of  Christianity  ; 'and  it  is  thought  that  the  pro- 
pagation of  this  doctrine  would  experience  much 
fewer  obstacles  in  this  island  than  in  Hindostan.  Id 
Ceylon,  the  rites  of  the  ancient  religion  are  said  to 
be  almost  totally  forgotten;  and  me  inhabitants, 
more  ignorant  than  bigotted,  and  more  simple  than 
prejudiced,  would  the  more  readily  admit  any  re- 
ligious impressions,  which  a  devout  teacher  might 
make  upon  their  minds.  ^. 

A  most  excellent  institution  of  the  Dutch,  isi^^^ 
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C«y1oii«  which  redounds  highly  to  their  honour  and  libera- 
^^'^^^^^^  lity,  coDsisted  in  the  establishment  of  schools,  for 
the  instruction  of  the  natives  in  the  elements  of  use- 
ful knowledge^  and  in  the  principles  of  Christianity. 
These  schools,  of  which  one  is  erected  in  every  pa- 
rish, appear  to  have  been  placed  under  very  judi- 
cious regulations.  They  continued  to  {lourish  under 
the  Dutch  ;  but  when  the  English  obtained  posses- 
sion of  the  island  in  I796,  the  salaries  of  the  masters 
had  been  led  unpaid  for  about  three  years,  and  the 
schools,  consequently,  fell  into  decay.  The  Hon. 
'Mr  North,  who  became  Governor  of  the  island 
towards  the  end  of  the  year  1798,  spared  no 
pains  to  re-establish  them  ;  and,  under  his  auspices, 
they  were  increased  in  number,  improved  in  ma- 
nagement, and  augmented  in  usefulness.  But  the 
'liberal  views  and  salutary  arrangements  of  this  en- 
lightened gentleman  were  unfortunately  counteract- 
ed, in  a  great  measure,  by  the  ill-judged  parsimony 
of  the  British  Government,  who,  in  the  year  I  SOS, 
limited  the  annual  allowance  for  the  schools  to  the 
sum  of  L.  1500,  although  the  whole  saving  was 
paltry,  when  weighed  against  the  many  and  import- 
ant advantages  resulting  from  these  beneficial  esta^ 
blishmcnts. 
AgrJcuUiire  jhe  agriculture  and  manufactures  of  Ceylon  are 
^  itwM^  ^^  present  by  no  means  in  a  flourishing  state.  This 
is  chiefly  owing  to  a  want  of  capital ;  yet  the  ob- 
stacles which  now  exist  might  be  removed,  in  a 
great  measure,  by  proper  encouragement,  and  a 
judicious  direction  of  the  industry  of  the  inhabi- 
tants. The  soil  is  rich  and  fertile,  but  great  part  of 
it  is  left  waste ;  insomuch  that  the  land  does  not  at 
present  produce  the  first  necessaries  of  life  in  suflS- 
cient  quantity  ta  supply  the  wants  of  the  population. 
Gotten  has  been  ascertained  to  grow  with  the  greats 
est  fiicility,  and  to  produce  abundantly.  The  Nan- 
kin, Bourbon,  and  Brazil  cottons  have  all  been 
found  to  succeed;  yet  there  has  been  hardly  any 
cotton  reared  hitherto ;  and  even  the  commonest 
cloths,  for  the  use  of  the  nativesi  are  imported  from 
the  continent  of  India. 

The  principal  producdons  of  Ceylon  are,  1.  The 
cinnamon,  for  which  it  has  long  been  famous,  and 
CinoamoQ.  ^j^j^^  j^^  attracted  the  particular  attention  of  the 

different  European  governments  thai  have  succes- 
sively taken  possession  of  the  island.  The  cinnamon 
tree  is  indigenous  to  Ceylon,  where  it  grows  wild  to 
a  considerable  size.  The  bark  of  the  tree  consists 
of  two  coats,  or  layers,  of  which  the  Interior  consti- 
tutes the  true  cinnamon.  This  bark,  after  being 
peeled  o£P,  is  laid  m  the  sun  to  dry,  when  it  curls 
up  into  rolls,  as  we  commonly  see  it.  The  finest 
cinnamon  is  that  which  is  obtained  from  the  younget 
and  smaller  trees ;  a  coarser  sort  is  derived  firom  the 
trees  of  larger  dimensions  and  greater  age.  ,  The 
cmnamon  is  collected  by  a  particular  caste,  called 
Challias,  who,  on  this  account,  enjoy  peculiar  pri- 
vileges. When  the  bundles  or  sacks  of  cinnamon 
are  stowed  on  board  the  ships,  black  pepper  is 
strewed  over  each  layer,  so  as  to  fill  up  the  inter- 
stices ;  and  both  commodities  are  said  to  be  impre* 
ved  by  this  method  of  stowing.  Formerly,  the  crop 
of  cinnamon  was  collected  in  the  forests  and  jungles, 
tbe  greater  part  of  the  trees  bebg  within  the  terri- 
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teries  of  the  king  of  Candy;  but  during  the  latter  Ct*>loii. 
period  of  the  Dutch  government,  attempts  were^*^^V^ 
made,  and  ultimately  with  complete  success,  to  cul- 
tivate cinnamon  in  plantations ;  and  to  their  exer- 
tions we  are  indebted  for  the  present  flourishing 
state  of  this  article  oi'  coiiimerce.  According  to  a 
calculation  made  by  the  Dutch,  the  annual  consump^ 
tion  of  cinnamon  was  estimated  at  400,000  lbs. — say 
5000  bules,  of  SO  lbs.  each.  When  the  island  was 
transferred  from  the  Englibh  £a&t  India  Company 
to  an  immediate  administration  under  the  Crown 
(January  1802),  the  government  entered  into  a 
contract  with  the  Company,  by  which  the  lat- 
ter acquired  the  exclusive  privilege  of  exporting 
that  article  from  the  colony.  It  was  agreed  that 
the  Ceylon  government  should  deliver  annually 
400,000  lbs.  of  cinnamon,  making  4,524^  bales, 
each  bale  consisting  of,  within  a  small  fraction,  92^ 
lbs. ;  for  which  the  Company  granted  a  credit  of 
L.60,000,  making  tbe  price  of  the  cinnamon  .Ss.  per 
lb.  Tbe  Company  farther  became  bound  to  give 
credit  to  the  colony  for  the  amount  of  all  clear  pro- 
fits which  it  should  make  on  that  commodity,  be- 
yond five  per  cent.  No  cinnamon,  therefore,  can 
be  sold  or  exported  from  Ceylon  but  by  the  Com- 
pany, with  the  exception  of  what  is  rejected  by  their 
agent  there.  In  the  year  1806,  the  Company  pro- 
posed that  450,000  lbs.  should  be  delivered  annual- 
ly, at  2s.  6d.  per  lb.  instead  of  400,000,  at  3s.;  ^ 
which  the  government  agreed  tp ;  and  this  agree- 
ment remained  in  force  until  1810,  when  the  patties 
reverted  to  the  former  contract.  In  1814,  the  Com^ 
pany  agreed  to  allow  to  the  Ceylon  government  a 
sum  of  L.200,000  Sterling  for  surplus  profits  oa 
their  sales  of  cinnamon ;  and  to  give,  in  future, 
L.  101, 000*  Sterling  annually,  instead  of  L.60,000, 
for  a  supply  of  400,000  lbs.  of  that  commodity. 
This  contract  is  understood  to  have  been  entered 
into  for  seven  years.  But,  in  adjusting  the  accounts, 
it  will  appear  that  a  large  deduction  must  be  incur* 
red  by  the  colony,  in  consequence  of  having  very 
seldom  delivered  the  stipulated  quantity. 

2.  The  cocoa-nut  tree,  which  is  perhaps  the  rich-  Coeoa-mit 
est  known  in  the  world.     Besidea  the  nut,  with  its  tree, 
milk,  this  tree  produces  mirra, — a  mild  beverage, 
without  acidity  or  powers  of  intoxication;  toddvf 
from  which  the  spirituous  liquor  called  arack  is  dis- 
tilled ;  cocoa-nut  oil ;  tlie  jageryy  a  kind  of  sugar, 
naanufactured  from  the  mirra;  and  the  coir^  from 
which  ropes  are  made.     The  average  quantity  of 
arack  exported  annually  from  Ceylon  may  be. stated 
at  5200  leagers,  of  150  gallons  each.     The  great 
markets  for  this  article  have  hitherto  been  Madras 
and   Bombay,  with  the  Malabar  and  Coromandei 
coasts.     Within  the  last  three  years,  some  hundreds 
of  leagers  have  been  brought  to  England,  and  sold 
from  5s.  6d.  to  6s.  6d.  per  gallon.    3.  The  palmyra  P^hnym 
tree,  which,  after  the  cocoa-nut  tree,  is  the  richest  tree, 
plant  in  the  east.    It  requires  ten  years  before  it 
bears  fruit,  but,  as  is  asserted,  it  will  continue  doing 
so  for  300  years.    This  tree  contributes  in  many 
ways  to  feed  the  lower  class  of  natives  in  Ceylon. 
The  fruit,  when  green,  affords  a  pleasant  beverage  ; 
and,  when  ripe,  a  nourishing  and  wholesome  food. 
Sometimes  the  juice  of  it  is  expressed,  which  har« 
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Ceylon,    dens  and  l»  preserved  for  a  long  time,  and  is  eaten  by 
'^•''"v*^^  the  natives  in  diferent  ways.    The  shell  and  the 
iibreSy  after  the  juice  is  pressed  out,  form  excellent 
fattening  food  for  cattle ;  and  if  the  fruit  be  put 
under  ground  for  two  or  three  months^  it  strikes 
strong  roots,  which  are  also  good  for  the  food  of 
nan.      The  value  of  the  tree»  when  cut  down,  is 
from  four  to  five  rix-dollars;  and  the  annual  re* 
venue  drawn  by  government  from  the  duties  on  the 
exportation  of  palmyra  timber  amounts  to  about 
Ames  Not  S5,000  rix-doUars.     4.  The  arreca  nut  is  a  very 
important  article  of  Ceylon  produce^  being  the  best 
of  tl)e  kind  in  India.    The  nuts  are  exported  chiefly 
to  the  Coromandel  and  Malabar  coasts ;  and  the  an- 
'    nudl  revenue  derived  by  government  from  the  duties 
on  the  exportation  of  this  article  may  be  stated  at 
1^5,000  rix-dollars.     5.  Tobacco,  which  is  cultr- 
vated  in  the  district  of  Jafnapatam,  of  a  peculiar 
quality,  and  prepared  in  a  particular  manner  for 
chewing.    6.  Ceylon  produces  various  sorts  of  wood, 
of  the  finest  and  richest  kinds,  for  cabinet-making. 
The  scarcest  and  dearest  is  the  calamander^  of  a  hard 
and  close  grain,  beautifully  veined  with  diflerent 
shades  of  black  and  brown.    The  homander  greatly 
resembles  it,  but  the  veins  are  not  so  fine.   The  ream 
wood  has  also  very  beautiful  veins  of  thesame  colours, 
but  smaller  and  more  regularly  striped.    The  ^'oci^* 
\oood  very  much  resembles  mahogany,  and  is  used 
for  the  same  purposes.    The  ebony  and  soHn  woods 
are  well  known.    The  sappan  wood  is  a  kind  of 
log-wood,  used  for  dyeing  cotton  cloth  of  a  fine 
red,  or  rather  very  deep  orange  colour*  -  7«  The 
pearl-fishery  has   been   particularly    described    in 
the  incycloptedia.      8.  Ceylon  is  rich  in  precious 
stones.    Of  these  the  most  valuable  are,  the  oHental 
Boppkire,  topaz,  ruby,  amethyst,  and  blue  sappUre  •; 
the  cat^s-eye,  which  is  the  finest  known  of  that  kind ; 
the  tourmaline,  oieyery  shade ;  the  amethyst,  which 
.    is  nuperior  in  brilliancy  to  that  of  Brazil ;  the  ciima- 
mon  stone ;  the  garnet,  and  the  moon-^stonef^  which  is 
a  species  of  opal.    Ceylon  also  produces  the  finest 
r^S^'^*     jet  and  crystal  of  difierent  tinges.    Pepper,  coffee> 
•i^Carda*  ^"^  cardamom,  are  likewise  cultivated  m  Ceylon ; 
Bom.  l>ut  these  productions,  it  is  said,  are  not  indigenous, 

having  been  introduced  by  the  Dutch,  who  also 
made  unsuccessful  attempts  to  rear  die  silk-worm, 
and  cultivate  the  mulberry-tree. 
Oomoievce*      As  there  are  no  manufactures  of  any  consequence, 
the  commerce  of  the  island  consisu  in  the  export- 
ation of  its  natural   productions,  and  the  import* 
atlon  Qhiefly  of  rice  and  other  grain,  and  doth* 
llie  following  table  will  show  the  respective  value 
^  the  whole  exports  and  imports,  during  a  period 
of  ^ve  years,  with  the  amount  ef  the  duties  an- 
nually collected  by  Government.      The  sums  are 
expressed  in  rix-doUars. 


Exporti. 

kflfiports. 

1809, 

2,660,795 

2,635,286 

1810, 

2,777,997  ' 

8,112,748 

181f, 

2,781,683 

8,574,818 

1812, 

2,442,895 

4,215,899 

1818, 

2,448,940 

6,878,789 

Ce.lte. 


Preekras 
Stones. 


Dvfies. 

440,327 
480,433 
461,495 
410,185 
408,81) 


^  From  this  tahle  it  will  i^ypearibat  tlicre  is  atoo- 
siderable  commercial  balance  against  Ceylon.  This 
is  occasioned  by  the  great  annual  importations  of 
rice  and  cloth  ;  and  it  might  be  removed  by  giving 
greater  encouragement  to  the  cultivatioD  of  grain, 
and  by  the  introduction  of  cotton,  and  tbe  manu- 
facture of  that  article  into  clothing  for  the  natives. 
For  these  purposes  our  new  acquisitions  are  emi- 
nently adapted.  The  Candian  territory  has  always 
produced  more  rice  than  was  wanted  by  its  inha- 
bitants; and  cotton  grows  most  luxoriantly  in  tbe 
interior  of  Ceylon.  Nothing,  in  short,  is  wanted  but 
industry  and  ci^ital  to  render  Ceylon  perfectly  in- 
dependent for  food  and  clothing* 

The  relative  amount  of  the  revenue  and  expen^KMH, 
diture  of  the  Colonial  Government^  during  the  yeais»d£^ 
1811  and  1812,  was  as  follows :  ^'' 


• 

Revenue* 

ExpeodHorr. 

1811, 

*2,926,228  R.ds.  ' 

8,886,038  Hds. 

1812, 

8,028,446 

3,899,726 

The  balances  constituted  by  the  excess  of  the  ex- 
penditure beyond  the  revenue  hove  been  corend  by 
the  issue  of  debentures ;  by  the  sums  paid  istotbe 
treasury  by  civil  servants,  for  the  civil  fund,  and  bor- 
rowed by  Government ;   by  some  balances  that  le- 
mained  in  favour  of  the  Ceylon  Government,  in  the 
hands  of  its  agents  at  the  presidencies  of  India;  and' 
by  anticipating  some  of  the  public  resources,  Mk 
are  understood  to  have  6een  afterwards  made  good 
by  the  revenue  of  the  pearl-fiaheiy,  ih  181 8.   A  caD" 
siderable  savmg  to  the  revenue  might  probsUy  be  ef* 
fected  by  means  of  an  improved  mediod  of  coIk^ 
tion,  aihd  by  a  diminution^  the  munber  of  civil  ser* 
vants.    But  the  greatest  sulvantage  would  undoubt- 
edly be  derived  fi-om  a  well-directed  attention  to  the 
improvement  of  the  resources  ef  diis  importsot  co* 
lony,  by  stimulating  the  industry  of  ito  mbsbitants^ 
and  encouraging  the  cultivation  of  its  various  aitido 
of  produce.*— See  Lord  Valenlia'a  Trantds;  AsiaA 
Annual  Register  ;  The  History  ^Ceykm,  by  Ws^ 
lethes,  London,  1817 ;  and  particulariy  Ae'foilov* 
ing  instructive  work :  A  View  of  the  AgricidiurJ, 
Commercial,  and  Financial  Interests  of  Ceybs,  by 
Anthony  Bertolacci,  Esq*  London,  1817.       (^) 

CHEMICAL  ANALYSIS.     See  DecoMrosi* 
TioM,  Chemical. 
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DIRECTIONS  FOR  PLACING  THE  PLATES. 


XXXIII. 

,    .        XXXIV. 

XXXV. 

■  XXXVI. 

XXXVL* 

. XXXVIL  XXXVIII.  XXXIX. 

— — >  XL.  XLI.  -  ^ 

:- XLIL  XLUI.  XUV. 

XLV. 

XLVI. 

XLVIII.  XLIX.  L.  LI.  LIL  LIH. 

N.  B.  Between  Plate  XLVI.  and  Plate  XLVHI.»  it  was  intended  to  have  placed  an 
tive  of  Capillary  Attraction,  but  as  it  became  necessary  to  postpone  Ihat  Article  (see  page  6l0)i 
a  blank  is  thus  occasioned  in  the  series  of  Plates. 
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ERRATA. 

Page  S6t  col.  2,  line  27 y  for  1779  read  1799- 
Page  205,  col.  2,  line  BS.Jbr  On  the  froth  of  the  sea  from  which  the  heads  are  formed  for  the  Nicotian 
Fistulse,  read  On  the  mineral  substance  called  Meerschaum,  from  which  the  bowls  of  Tobacco  Pipes 
are  made. 
Page  209,  coL  2,  line  i6f  Jor  inflammation  or  its  membranes,  read  inflammation  of  the  brain  or  its  mem- 
branes. • 
Page  210,  col.  1,  line  58,  and  col.  2,  line  %9ffor  Apsley  Guise,  read  Aspley  Guise.    Col.  2,  line  52^  for 

Eaton  Locon  read  Eaton  Socon. 
Page  2|2,  col.  1,  line  80, /or  Biggleswove  read  Biggleswade.    Col.  2,  line  46,yor  Porter  read  Paston 
Page  298,  col.  1,  line  S$,for  Canticles  read  Psalmist. 
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